
THE IMPLICATIONS OF CHINA’S MILITARY AND  
CIVIL SPACE PROGRAM 

 

 
 

 

HEARING 
 

BEFORE THE 
 

U.S.-CHINA ECONOMIC AND SECURITY 

REVIEW COMMISSION 

 

ONE HUNDRED TWELFTH CONGRESS 
FIRST SESSION 

_________ 
 

MAY 11, 2011 
_________ 

 

Printed for use of the 

United States-China Economic and Security Review Commission  
Avai lable via the World Wide Web:  www.uscc.gov  

 

 

 

UNITED STATES-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION  

WASHINGTON :    2011 

 



 ii 

U.S.-CHINA ECONOMIC AND SECURITY REVIEW  COMMISSION 

 

Hon. WILLIAM A. REINSCH,  Chairman  
DANIEL M. SLANE, Vice Chairman 

 
Commissioners:  
CAROLYN BARTHOLOMEW  JEFFREY L. FIEDLER 
DANIEL A. BLUMENTHAL  Hon. PATRICK A. MULLOY  
PETER T.R. BROOKES  Hon. DENNIS C. SHEA 
ROBIN CLEVELAND  MICHAEL R. WESSEL   
Hon. C. RICHARD D’AMATO   LARRY M.WORTZEL  
    
          

MICHAEL R. DANIS, Executive Director  
KATHLEEN J. MICHELS, Associate Director  

 

The Commission was created on October 30, 2000 by the Floyd D. Spence National Defense 
Authorization Act for 2001 § 1238, Public Law No. 106-398, 114 STAT. 1654A-334 (2000) 
(codified at 22 U.S.C.§ 7002 (2001), as amended by the Treasury and General Government 
Appropriations Act for 2002 § 645 (regarding employment status of staff) & § 648 (regarding 
changing annual report due date from March to June), Public Law No. 107-67, 115 STAT. 514 
(Nov. 12, 2001); as amended by Division P of the "Consolidated Appropriations Resolution, 
2003," Pub L. No. 108-7 (Feb. 20, 2003) (regarding Commission name change, terms of 
Commissioners, and responsibilities of Commission); as amended by Public Law No. 109-108 
(H.R. 2862) (Nov. 22, 2005) (regarding responsibilities of Commission and applicability of FACA); 
as amended by Division J of the “Consolidated Appropriations Act, 2008,” Public Law No. 110-
161 (December 26, 2007) (regarding responsibilities of the Commission, and changing the 
Annual Report due date from June to December). 

 
The Commission’s full  charter  is avai lable at www.uscc.gov.  
  

http://www.uscc.gov/


 iii 
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The Honorable Daniel Inouye 
President Pro Tempore of the Senate, Washington, D.C. 20510 
The Honorable John A. Boehner 
Speaker of the House of Representatives, Washington, D.C. 20515 
 
DEAR SENATOR INOUYE AND SPEAKER BOEHNER: 
 
     We are pleased to notify you of the Commission’s May 11, 2011 public hearing on “The 
Implications of China’s Military and Civil Space Programs.”  The Floyd D. Spence National 
Defense Authorization Act (amended by Pub. L. No. 109-108, section 635(a)) provides the basis 
for this hearing. 

 
     At the hearing, the Commissioners heard from the following witnesses: Bruce MacDonald of 
the U.S. Institute of Peace; Barry Watts of the Center for Strategic and Budgetary Assessments; 
Mark Stokes of the Project 2049 Institute; Dean Cheng of the Heritage Foundation; Alanna 
Krolikowski and Dr. Scott Pace of the George Washington University Space Policy Institute; and 
Dr. Clay Moltz of the Naval Postgraduate School. The subjects covered included China’s military 
space and counterspace activities and developments in China’s commercial and civil space 
capabilities. The hearing reviewed these issues in the context of their implications for the 
United States. 
 
     We note that prepared statements for the hearing and supporting documents submitted by 
the witnesses are available on the Commission’s website at www.uscc.gov. The hearing 
transcript will also be available soon and will be posted to the Commission’s website.  Members 
and the staff of the Commission are available to provide more detailed briefings. We hope 
these materials will be helpful to the Congress as it continues its assessment of U.S.-China 
relations and their impact on U.S. security.  
 
     The Commission will examine in greater depth these issues, and the other issues 
enumerated in its statutory mandate, in its 2011 Annual Report that will be submitted to 
Congress in November 2011. Should you have any questions regarding this hearing or any other 
issue related to China, please do not hesitate to have your staff contact our Congressional 
Liaison, Jonathan Weston, 202-624-1487 or via email at jweston@uscc.gov. 

 
Sincerely yours,                                                   

                                                                                 
                              William A. Reinsch           Daniel M. Slane                                     
                       Chairman                                          Vice Chairman 
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WEDNESDAY,  May 11,  2011  
 
  

U.S . -CHINA ECONOMIC AND SECURITY REVIEW COMMISSION  
 
 
 
 The Commiss ion met  in  Room H -309,  The Capito l  Bui ld ing ,  Washington,  
D.C.  at  9 :00 a .m. ,  Chairman  Wil l iam A.  Re insch and Commiss ioners  Danie l  A .  
Blumenthal  and Michael  R.  Wesse l  (Hear ing Co -Chairs) ,  pres id ing .  
 
 

OPENING STATEMENT OF COMMISSONER DANIEL A.  BLUMENTAL  
HEARING CO-CHAIR 

 
 HEARING CO-CHAIR BLUMENTHAL:   Our  hear ing wi l l  come to  order .   I  
am Commiss ioner  Dan Blumenthal ,  and I 'm co -chair ing th is  with  my 
col league,  Commiss ioner  Michael  Wessel .  
 I 'd  l ike  to  welcome everybody to  the seventh hear ing of  the U.S. -China 
Economic and Secur i ty  Review Commiss ion for  our  2011 Annual  Report  cycle .  
We're  going to  examine China's  mi l i tary  and c iv i l  space programs and the 
impl icat ions for  the United States.   
 We've assembled excel lent  panel ists  to  evaluate  these issues,  and I 'd  
l ike  to  thank Ambassador  Schulte  f i rst  for  being here.  
 The United States  ha s  f r iends and a l l ies  throughout  the Asia -Paci f ic .   
Some of  our  most  important  b i latera l  re lat ions are  in  the Paci f ic ,  inc luding 
Japan,  South Korea,  Ta iwan,  Austra l ia  and others.   Our  t ies  with  these 
nat ions are  based on shared economic interests ,  of ten sha red values,  as  
wel l ,  but  each has  important  mi l i tary  and secur i ty  d imensions.  
 Each mi l i tary  aspect  of  these re lat ionships  has  mainta ined regional  
peace and stabi l i ty  over  the past  several  decades and a lso  helped promote 
economic and pol i t ica l  development  in  the region.  
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 Ch ina's  rap id  and comprehensive  mi l i tary  modernizat ion chal lenges,  I  
th ink,  af fect  th is  very stable  status  quo.   I f  nat ions come to  doubt  the U.S.  
ab i l i t ies  to  fu l f i l l  i t s  var ious t reaty and legal  obl igat ions,  regional  actors  
could  increasingly  turn  their  intent ions inward or  engage in  a  k ind of  arms 
race that  we don't  real ly  want  to  see.   Some evidence suggests  that  the 
latter  i s  actual ly  underway.  
 Fundamental ly ,  th is  does re late  to  space,  which  is  what  we're  going to  
ta lk  about  here today .   The U.S.  re l ies  so  heavi ly  on space assets  to  carry  
out  a l l  of  i t s  mi l i tary  m iss ions,  part icu lar ly  in  d i stant  theaters  l ike  the 
Paci f ic .   Communicat ions,  reconnaissance and a  host  of  other  types of  
capabi l i t ies  require  sate l l i te  p lat forms and other  types  of  space inputs.  
 Defense p lanners  v iew space i tse l f  increasingly  as  another  domain  of  
warfare  just  as  they do land,  a i r ,  sea and cyberspace.   Sate l l i tes  are  now 
facing a  range of  potent ia l ly  devastat ing threats ,  most ly  f rom China's  very 
sophist icated ant i -sate l l i te  weapons programs and other  means of  
interfer ing with  space assets .   They present  the f i rst -ever  real  chal lenge to  
the U.S.  ab i l i ty  to  use space s ince the Soviet  Union.  
 Ch ina is  a lso  beginning to  ef fect ive ly  leverage i ts  own space assets  to  
enhance their  own mi l i tary  capabi l i t ies ,  inc luding precis ion str ike  weapons 
and other  types of  weaponry and capabi l i t ies  that  the U.S.  has  a lways had 
dominance in .  
 I  look forward to  hear ing more detai ls  about  these developments  
today,  and I 'm conf ident  that  the witnesses  can help  the Commiss ion inform 
Congress  about  how we can meet  these chal lenges.    
 So  I  thank the witnesses,  and Ambassador  Schulte,  and I  y ie ld  over  to  
my co-Chair ,  Commiss ioner  Wessel ,  for  h is  opening statement .  
  
 

OPENING STATEMENT OF COMM ISSONER MICHAEL R.  WESSEL  
HEARING COCHAIR  

 
  HEARING CO-CHAIR WESSEL:   I  thank you,  Commiss ioner  Blumenthal ,  
and I  want  to  f i rst  thank our  staf f  for  putt ing together  what  I  th ink is  a  very 
wide-ranging and important  hear ing here today.  
 Today's  topic  on Ch ina's  space programs and capabi l i t ies  i s  both  t imely 
and re levant  g iven recent  developments  in  both  the U.S.  and Chinese space 
programs.  
 Ch ina has  made some notable  achievements  in  i ts  c iv i l  space program 
in  recent  years .   I t  has  successfu l ly  conducted a  manned space f l ight  not  
once but  three t imes,  a  feat  only  the United States  and Russ ia  had 
previously  accompl ished.   Bei j ing has  launched two lunar  probes in  
preparat ion for  a  future unmanned landing.  
 Addit ional  p lans  include bui ld ing and orb it ing i ts  own  space stat ion 
and launching an explorat ion probe to  Mars.   Ch ina should  take pr ide in  i ts  
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accompl ishments.    
 Unfortunately,  there are  a lso  several  more unsett l ing aspects  to  the 
development  of  China's  space capabi l i t ies .   Ch ina cont inues to  develop i ts  
counterspace capabi l i t ies .   In  2010,  China maneuvered two sate l l i tes  c losely  
to  one another  in  what  some analysts  surmise was an  ant i -sate l l i te  test .   
Previously,  in  2010,  China's  mi l i tary  demonstrated that  i t  has  the abi l i ty  to  
destroy sate l l i tes  in  orb it  in  an  event  i t  outwardly  portrayed as  a  bal l i st ic  
miss i le  defense test .  
 F inal ly ,  I  note  that  just  weeks ago,  a  p iece of  debr is  f rom China's  2007 
ant i -sate l l i te  test  orb ited so  c losely  to  the Internat ional  Space Stat ion that  
i ts  American and Russ ian  occupa nts  a lmost  had to  take refuge in  an  
emergency escape capsule.  
 The opacity  of  China's  space program does l i t t le  to  a l lay internat ional  
concerns over  China's  mi l i tary  intent ions in  space.   For  th is  reason,  the 
United States  needs to  remain  wary of  cooperat i ng with  China on i ts  space 
programs.   Given the inherent ly  dual -use nature of  many space technologies,  
U.S .  ef forts  to  ass ist  China's  c iv i l  space program, i f  taken too far ,  could  lead 
to  improved Chinese counterspace capabi l i t ies .   Ch ina needs to  adhere to  
accepted internat ional  norms rather  than pursue destruct ive  space 
operat ions.  
 A  key quest ion I 'd  l ike  to  address  today is  how these factors  af fect  the 
U.S.  space industr ia l  base.   How do China's  space -re lated act iv i t ies  and 
advancements  af fect  the U.S.  f i rms that  design,  bui ld ,  launch,  and operate  
our  space assets?  
 We wi l l  be  jo ined today by a  number of  experts  f rom the 
administrat ion,  academia,  and pr ivate  organizat ions who we hope wi l l  he lp  
us  address  these issues.   
 We are  p leased to  welcome Ambassado r  Greg Schulte  f rom the 
Department  of  Defense to  present  the Obama administrat ion 's  perspect ive  
on these issues.   And a lso,  in  part icu lar ,  we'd  l ike  to  extend our  deep 
appreciat ion to  Congressman Wolf  f rom Virg in ia  who wi l l  take t ime out  of  
h is  busy schedu le  to  jo in  us  later  today.   And we thank Mr.  Wolf  and h is  
staf f ,  Tom Cul l igan and others ,  for  a l lowing us  to  use their  hear ing room.  
 I  turn  i t  back over  to  my co -chair .   
 HEARING CO-CHAIR BLUMENTHAL:   Thank you,  again ,  Ambassador  
Schulte,  Deputy Ass istant  Secretary  of  Defense for  Space Pol icy,  
increasingly,  I  th ink,  one of  the key posit ions in  the Department  of  Defense.  
 Ambassador  Schulte  has  a  long and d ist inguished record in  the U.S.  
government  in  service  to  h is  country,  inc luding U.S.  Permanent  
Representat ive  to  the Internat ional  Atomic Energy Agency and three tours  in  
the White  House,  and I  remember h im wel l  for  being the s ignatory to  a l l  the 
documents  that  came from the White  House when I  served in  the 
Department  of  Defense mysel f .  
 We look forward to  hear ing h im present  h is  v iews,  DoD's  v iews,  on 
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China's  space program and how their  progress  re lates  to  our  nat ional  
secur i ty  space and other  types of  nat ional  secur i ty  st rategies.  
 I  would  note that  we ant ic ipate  Representat ive  Wolf  wi l l  jo in  us  in  the 
morning.   I f  by chance he arr ives  ahead of  schedule,  we may have to  
conclude or  take a  br ief  pause to  let  h im make h is  remarks.   S o  we 
appreciate  your  f lex ib i l i ty  on that ,  and I  would  l ike  to  turn  i t  over  to  you.  
 Thank you.  

 
 

PANEL I :   ADMINISTRATION PERSPE CTIVES 
 

STATEMENT OF AMBASSADOR GREGORY L.  SCHULTE  
DEPUTY ASSISTANT SECRETARY OF DEFENSE FOR SPACE POLICY  

U.S.  DEPARTMENT OF DEFENSE  
 

 MR.  SCHULTE:   Mr.  Chairman,  d ist inguished Commiss ioners,  thank you 
very much for  g iv ing me th is  opportunity  to  meet  with  you today.   I  know 
witnesses  aren't  supposed to  say th is ,  but  I 'm hoping to  learn  as  much f rom 
you today as  I  hope to  impart  to  you g iven the focus that  you have had on 
China,  which  I  th ink is  important ,  part icu lar ly  in  the space area.  
 I  a lso  want  to  comm end you and your  staf f  for  p icking a  terr i f ic  l i s t  of  
fo l low-on witnesses.  People  l ike  Scott  Pace and Bruce MacDonald  and Dean 
Cheng and Clay Moltz  actual ly  provide a  lot  of  the inte l lectual  foundat ion 
for  what  we do in  space,  and they've  actual ly  helped u s  to  th ink through the 
strategy that  we've issued that  I  want  to  ta lk  to  you about  today,  and,  in  
fact ,  what  I 'd  l ike  to  do today is  in  my opening remarks  ta lk  about  th is  
st rategy and then ta lk  about  how i t  impacts  our  secur i ty  re lat ionship  with  
China.  
 Dur ing the past  50 years ,  U.S .  leadership  in  space has  benef i ted the 
g lobal  economy,  has  enhanced our  nat ional  secur i ty,  has  strengthened 
internat ional  re lat ions,  has  advanced sc ient i f ic  d iscovery,  and improved our  
way of  l i fe .  
 Space is  v i ta l  to  our  nat iona l  secur i ty.   Space -based capabi l i t ies  enable  
our  Armed Forces  to  see with  c lar i ty ,  to  communicate  with  certa inty,  to  
navigate  with  accuracy,  and to  operate  with  assurance.  
 I  th ink i t 's  safe  to  say that  the recent  operat ion against  Osama b in  
Laden would  no t  have been able  to  take p lace had i t  not  been enabled by 
space-based capabi l i t ies .  
 Mainta in ing these benef i ts  i s  not  only  important  to  our  nat ional  
secur i ty;  i t ' s  a lso  important  to  economic growth and prosper i ty,  in  China and  
around the world .  
 Space is  increasingly  a  shared domain  in  which  we operate  with  more 
and more space - far ing countr ies ,  both  c lose a l l ies  and potent ia l  adversar ies .  
 The space environment  is  changing in  ways that  are  fundamental .   
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Space is  increasingly  congested with  increasing amoun ts  of  space debr is .  
Space is  increasingly  contested by a  growing range of  fore ign  counterspace 
capabi l i t ies ,  and space is  increasingly  compet it ive  as  more and more 
countr ies  and companies  operate  in  space.  
 These three "C's" - -congested,  contested,  and comp et it ive- -pose new 
chal lenges for  U.S .  secur i ty.  
 In  response to  these chal lenges,  Secretary Gates  and DNI  Clapper  
approved th is  new Nat ional  Secur i ty  Space Strategy,  which  was del ivered to  
Congress  in  February.  
 Th is  st rategy bui lds  upon the Pres ident 's  Na t ional  Space Pol icy  f rom 
June of  last  year  and h is  Nat ional  Secur i ty  Strategy,  and i t 's  s ign i f icant  in  
several  regards:  
 F i rst ,  i t ' s  the f i rst -ever  Nat ional  Secur i ty  Space Strategy issued by an  
administrat ion.  
 Secondly,  i t ' s  not  just  s igned by the Secreta ry of  Defense;  i t ' s  a lso  
s igned by the Director  of  Nat ional  Inte l l igence,  meaning i t  covers  the whole  
scope of  nat ional  secur i ty  space,  encompassing DoD's  act iv i t ies  in  space and 
inte l l igence act iv i t ies  in  space.   But  perhaps most  important ly ,  i t ' s  
s ign i f i cant  because i t  s ignals  that  just  as  the space environment  has  changed  
the way we advance our  nat ional  secur i ty  through space must  a lso  change.  
 The strategy establ ishes three broad object ives.   One is  obvious and 
endur ing:  to  mainta in  and enhance the stra tegic  advantages that  we der ive  
f rom space.   The other  two object ives  are  equal ly  important :  to  strengthen 
safety,  stabi l i ty  and secur i ty  in  space,  and to  energize  our  industr ia l  base.  
 In  short ,  in  addit ion  to  protect ing the advantages we der ive  f rom 
space,  we have to  protect  the domain  i tse l f ,  and we have to  protect  our  
industr ia l  base.   There was a  t ime when we could  take space for  granted and 
when we could  take our  industr ia l  base for  granted.   We can't  anymore.  
 To  meet  these three overarching object iv es,  th is  st rategy establ ishes a  
ser ies  of  st rategic  approaches,  and th is  document ,  which  we' l l  make 
avai lab le  to  you,  spel ls  those out  in  detai l ,  but  I 'd  l ike  to  focus on two 
e lements  of  the strategy that  are  part icu lar ly  re levant  to  our  re lat ionship  
with  China,  and that 's  promot ing responsib le  use and deterr ing attack.  
 Promot ing the responsib le ,  peacefu l  and safe  use of  space is  one of  
the strategy's  key approaches.   A  more cooperat ive  predictable  environment  
enhances our  nat ional  secur i ty  and d iscourages  destabi l i z ing behavior .  
 Here the United States  is  leading by example.   We wi l l  soon provide 
pre- launch not i f icat ion of  DoD space launches,  just  as  we a lready not i fy  of  
bal l i st ic  miss i le  launches,  and a lready STRATCOM, our  Strategic  Command,  a  
command f i r st  establ ished for  the so le  purpose of  del iver ing nuclear  
weapons,  i s  now also  del iver ing warnings  of  poss ib le  co l l i s ions  in  space,  
inc luding to  countr ies  l ike  China.  
 STRATCOM has s igned agreements  with  over  20 sate l l i te  operators  
across  the world  to  shar e space data  and conjunct ion analys is .  
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 The United States  is  a lso  pursuing b i latera l  and mult i latera l  
t ransparency and conf idence -bui ld ing measures  to  encourage responsib le  
use of  space.  
 With  that  in  mind,  we are  current ly  evaluat ing the draft  internat ion al  
"Code of  Conduct  for  Outer  Space Act iv i t ies"  proposed by the European 
Union.    
 The administrat ion has  not  made a  f inal  decis ion on whether  the U.S.  
can subscr ibe to  the proposal ,  inc luding what ,  i f  any,  modif icat ions would  be 
necessary,  and the Departm ent  is  assess ing the operat ional  impact  of  the 
proposed Code of  Conduct .  
 Our  pre l iminary review,  however,  f inds  i t  a  posit ive  approach to  
promot ing responsib le  behavior  in  space,  enhancing our  nat ional  secur i ty  in  
the process.  
 The new strategy a lso  ref le cts  a  new,  mult i - layered approach to  
deterr ing attack on our  space assets .   Th is  i s  important  as  we monitor  
countr ies  l ike  China developing a  wide range of  counterspace capabi l i t ies .  
 Do you want  me to  wrap up short ly  or - -  
 HEARING CO-CHAIR BLUMENTHAL:   Go  ahead.   Take your  t ime.  
 MR.  SCHULTE:   Good .  Thank you.  
 But  our  concern is  not  focused sole ly  on China or  so le ly  on one 
country.   The increasingly  contested nature of  space is  most  readi ly  seen 
today in  the jamming of  commercia l  communicat ion sate l l i tes  by several  
fore ign  countr ies .   These sate l l i tes  carry  content  that  is  cr i t ica l  for  
commerce,  for  democracy in  terms of  f ree express ion,  and U.S.  and a l l ied  
mi l i tary  communicat ions.  
 The new strategy's  approach to  deterrence has  four  layers:  
 The f i rst  laye r  of  deterrence is  the establ ishment  of  norms of  
responsib le  behavior ,  as  I 've  a lready ment ioned.   Such norms can help  
separate  responsib le  space - far ing countr ies  f rom those who act  otherwise.  
 The second layer  of  deterrence is  the establ ishment  of  interna t ional  
partnersh ips.   Th is  forces  an  adversary to  contemplate  attacking the 
capabi l i t ies  of  many countr ies ,  not  just  one.  
 The th ird  layer  of  deterrence is  increasing our  res i l ience and capacity  
to  operate  in  a  degraded environment .   Th is  reduces the incen t ive  to  attack 
our  space capabi l i t ies .  
 And the fourth  layer  of  deterrence is  a  readiness  and capabi l i ty  to  
respond in  se l f -defense and not  necessar i ly  in  space.   Th is  compl icates  
further  the ca lcu lus  of  a  government  consider ing an  attack on our  space 
assets .  
 Foundat ional  to  a l l  four  layers  of  deterrence is  improved space 
s i tuat ional  awareness  and an improved inte l l igence posture to  better  
monitor  and attr ibute act iv i t ies  in  the space domain.  
 Now we shouldn't  only  th ink about  deterrence in  space but  a lso  about  
space in  deterrence,  inc luding how a robust  space posture can help  deter  
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conf l ict  on  earth  and how vulnerabi l i t ies  in  space,  on the other  hand,  can 
cause instabi l i ty  in  a  conf l ict  on  earth.  
 Our  new strategy is  des igned to  confront  the "three C's" - - the space 
environment  that  is  increasingly  congested,  contested and compet it ive.  
 Ch ina has  contr ibuted to  a l l  three of  those "C's ."   Ch ina's  2007 test  of  
a  d irect -ascent  ant i - sate l l i te  weapon against  one of  i t s  own weather  
sate l l i tes  created some 14 percen t  of  the debr is  that  we current ly  t rack.  
 Over  the last  year ,  STRATCOM has issued c lose to  700 warnings  of  
poss ib le  conjunct ions with  that  debr is  f rom that  now defunct  weather  
sate l l i te - -700 warnings  over  the past  year .   So  China has  c lear ly  contr ibuted 
to  the congested nature of  space.   
 Ch ina is  a lso  contr ibut ing to  the contested nature of  space.   I t  i s  
pursu ing a  broad range of  counterspace capabi l i t ies ,  wel l  beyond that  
d irect -ascent  system that  they tested in  2007.  
 The Department  of  Defense's  most  rec ent  report  to  Congress  on 
Mi l i tary  and Secur i ty  Developments  Involv ing the PRC descr ibes  a  
mult id imensional  program for  China to  improve i ts  capabi l i t ies  to  conduct  
counterspace operat ions dur ing t imes of  cr is is  or  conf l ict ,  capabi l i t ies  
ranging f rom jamme rs to  d irect -ascent  ASAT to  other  capabi l i t ies  to  attack 
space assets .  
 Ch ina's  a lso  gett ing ready to  contr ibute to  the th ird  "C,"  compet it ive.   
I t s  nascent  commercia l  space ambit ions and i ts  increasing outreach to  
emerging space - far ing nat ions is  part  of  the more compet it ive  nature of  the 
space environment  that  is  one of  the chal lenges we face.  
 Now whi le  China has  contr ibuted to  the three "C's ,"  and is  
contr ibut ing to  the chal lenges that  we face in  space ,  China a lso  as  a  major  
space- far ing country shares  our  interests  in  the safety,  stabi l i ty ,  and 
secur i ty  of  the domain.   Indeed,  at  their  January summit ,  Pres ident  Obama 
and Pres ident  Hu agreed that ,  quote,  "the two countr ies  have common 
interests  in  promot ing the peacefu l  use of  outer  space and agree to  ta ke 
steps to  enhance secur i ty  in  outer  space."  
 The United States  looks  forward to  us ing fora  l ike  the Strategic  and 
Economic Dia logue to  provide opportunit ies  to  d iscuss  space and other  
strategic  secur i ty  issues with  China's  senior  pol i t ica l  and mi l i tary  l eaders.  
 In  fact ,  yesterday,  I  am informed we and the Chinese agreed to  in i t iate  
strategic  secur i ty - -a  Strategic  Secur i ty  D ia logue --have to  get  the term r ight - -
a  Strategic  Secur i ty  D ia logue in  the future that  would  involve defense 
of f ic ia ls  f rom each s ide in  addit ion  to  State  and the Ministry  of  Foreign  
Af fa irs ,  and we have speci f ica l ly  proposed --Secretary Gates  has  proposed 
that  space and space secur i ty  be part  of  that  d ia logue.  
 We see such an opportunity,  we see such a  d ia logue as  an  opportunity  
to  promote safe  and responsib le  space operat ions and to  help  avoid  
mishaps,  mispercept ions and mistrust ,  thereby strengthening stabi l i ty  in  
space.  
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 In  summary,  we have not  only  a  new Nat ional  Space Pol icy  but  a lso  a  
new Nat ional  Secur i ty  Space Strategy to  meet  new  chal lenges in  space.   Both  
documents  c lear ly  state  that  i t  i s  the shared interest  of  a l l  nat ions,  
inc luding the U.S.  and China,  to  act  responsib ly  in  space.  
 We seek to  engage China in  promot ing the responsib le  use of  space.   
At  the same t ime,  we are  act i ng to  bolster  deterrence,  and i f  deterrence 
fa i ls ,  our  ab i l i ty  to  defend v i ta l  U.S .  and a l l ied  interests  in  outer  space.  
 Thank you very much,  and I  look forward to  a  d iscuss ion with  you.  
 [The writ ten statement  fo l lows:]  
 

PREPARED STATEMENT OF AMBASSADOR GREGORY L.  SCHULTE  
DEPUTY ASSISTANT SECRETARY OF DEFENSE FOR SPACE POLICY  

U.S.  DEPARTMENT OF DEFENSE  
 

Mr. Chairman, distinguished members of the Commission, thank you for the opportunity to testify today.  I plan to 
describe our new National Security Space Strategy and its implications for our security relationship with China. 
 
A New Strategy for New Challenges 
During the past fifty years, U.S. leadership in space activities has benefited the global economy, enhanced our 
national security, strengthened international relations, advanced scientific discovery, and improved our way of life. 
 Space is vital to our national security.  Space-based capabilities enable our Armed Forces to see with clarity, 
communicate with certainty, navigate with accuracy, and operate with assurance.  Maintaining the benefits 
afforded by space is also essential to economic growth and prosperity, not only in the United States, but also in 
China and around the world.    

Space is increasingly a shared domain in which we operate with more and more space-faring countries – both close 
allies and potential adversaries.  The space environment is changing in ways that are fundamental.  Space is 
increasingly congested with increasing amounts of space debris; contested by a growing range of foreign 
counterspace capabilities; and competitive as more and more countries and companies operate in space.   These 
“three C’s” pose new challenges for U.S. security. 
In response to these challenges, Secretary of Defense Gates and Director of National Intelligence Clapper approved 
a new National Security Space Strategy, delivered to Congress in February.  This strategy, which builds on the 
President’s National Security Strategy and National Space Policy, is significant in several regards:   It is the first-ever 
National Security Space Strategy; and more importantly, it signals that – just as the space environment has 
changed –the way we advance our national security through space must also change. 
The strategy establishes three broad objectives.  One is obvious and enduring – to maintain and enhance the 
strategic advantages that we derive from space.  The other two are equally important:  to strengthen safety, 
stability, and security in space; and to energize our industrial base.  In short, in addition to protecting the 
advantages we derive from space, we must also protect the domain itself and the industry that provides our 
capabilities. 
To meet these three overarching objectives, the strategy establishes a series of strategic approaches.  I urge you to 
read these in detail in the summary available at http://www.defense.gov/home/features/2011/0111_nsss/.  Allow 
me to touch on two aspects of the strategy particularly relevant to our relationship with China:  promoting 
responsible use and deterring attack. 
 
 

 

http://www.defense.gov/home/features/2011/0111_nsss/
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Promoting Responsible Use of Space  

Promoting the responsible, peaceful, and safe use of space is one of the new strategy’s key approaches, building on 

the President’s National Space Policy.  A more cooperative, predictable environment enhances our national 

security and discourages destabilizing behavior.  The United States is leading by example.  We will soon begin to 

provide pre-launch notification of DoD space launches, just as we notify ballistic missile launches.  And, already, 

STRATCOM, a command first established for the sole purpose of delivering nuclear weapons, is now delivering 

warnings of potential collisions in space.  It has signed agreements with over twenty satellite operators across the 

world to share space data and conjunction analysis.  

The United States is also pursuing bilateral and multilateral transparency and confidence building measures to 

encourage responsible actions in, and the peaceful use of, space. With that in mind, we are currently evaluating 

the draft international “Code of Conduct for Outer Space Activities” proposed by the European Union (EU).  The 

Administration has not made a final determination on whether the United States can subscribe to the proposal, 

including what, if any, modifications would be necessary to gain our acceptance.  The Department is assessing the 

Code’s operational impact.  Our preliminary review, however, is that it is a positive approach to promoting 

responsible behavior in space, enhancing our national security in the process.   

Deterring Attack  

The new strategy also reflects a new, comprehensive approach to deterring attack on our space systems.  This is 

important as we monitor countries like China developing a wide range of counterspace capabilities. But our 

concern is not focused on only one country.  The increasingly contested nature of space is most readily seen today 

in the jamming of commercial communications satellites by several foreign countries.  These satellites carry 

content that is critical for commerce, democracy, and U.S. and allied military communications.   

The new strategy’s approach to deterrence has four layers:  

 The first layer of deterrence is the establishment of norms of responsible behavior, as I have described.  

This helps separate responsible space-faring countries from those who act otherwise. 

 The second layer of deterrence is the establishment of international partnerships.  This forces an 

adversary to contemplate attacking the capabilities of many countries, not just one.  

 The third layer of deterrence is increasing our resilience and capacity to operate in a degraded 

environment.  This reduces the incentive to attack our space capabilities.  

 The fourth layer of deterrence is a readiness and capability to respond in self-defense, and not necessarily 

in space.  This complicates the calculus of a government considering an attack on our space assets.  

Foundational to all of these layers is improved space situational awareness and an improved intelligence posture to 

better monitor and attribute activities in the space domain.    

We should not think only about deterrence in space, but also about space in deterrence, including how a robust 

space posture can help deter terrestrial conflict, and how vulnerabilities in space can cause instability in a 

terrestrial crisis. 
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Implications for the U.S.-China Security Relationship 

Our new strategy is designed to confront the “three C’s” – a space environment that is increasingly congested, 
contested, and competitive.  China has contributed to all three: 

 China’s 2007 test of a direct-ascent anti-satellite (ASAT) weapon against one of its own weather satellites 

created some 14 percent of the debris that we currently track.  Over the last year, STRATCOM has issued 

close to seven hundred warnings of possible conjunctions with that debris. 

 China is pursuing a broad range of counterspace capabilities in addition to the direct-ascent ASAT.  The 

Department of Defense’s most recent report to Congress on Military and Security Developments Involving 

the People’s Republic of China describes China’s multidimensional program to improve its capabilities to 

limit or prevent the use of space-based assets by potential adversaries during times of crisis or conflict. 

 China’s nascent commercial space ambitions and increasing outreach to emerging spacefaring nations is a 

part of the more competitive nature of space.   

While China has contributed to the new challenges in space, it also shares our interest in the safety, stability, and 
security of the domain.  Indeed, at their January summit, President Obama and President Hu agreed that “the two 
countries have common interests in promoting the peaceful use of outer space and agree to take steps to enhance 
security in outer space.” 
The United States looks forward to fora like the Strategic and Economic Dialogue to provide opportunities to 
discuss space and other strategic security issues with China’s senior political and military leaders.  We see such 
dialogue as an opportunity to promote safe and responsible space operations and to help avoid mishaps, 
misperceptions, and mistrust, thereby strengthening stability in space. 
 
Conclusion 
In summary, we have not only a new National Space Policy, but also a new National Security Space Strategy to 
meet new challenges in space.  Both documents state clearly that it is the shared interest of all nations to act 
responsibly in space.  We seek to engage China in promoting its responsible use.  At the same time, we are acting 
to bolster deterrence and, if deterrence fails, our ability to defend vital U.S. and allied interests in outer space.   

 
 

PANEL I :   Discuss ion,  Quest ions and Answers  
 

 HEARING CO-CHAIR BLUMENTHAL:   Thank you very much,  Ambassador  
Schulte,  for  a  very comprehensive  overview of  the administrat ion 's  space 
strategy,  and I 'm very p leased to  hear  so  much th inking through these issues 
and the way you've structured them.  
 We have a  lot  of  quest ions,  but  I ' l l  take the f i rst  one,  and I  want  to  
mesh together  the Nat ional  Defense Strategy that  the Department  of  
Defense has  put  forward and the Quadrennia l  Defense Review with  the space 
strategy,  part icu lar ly  when i t  comes to  internat ional  partnersh ips.   
 So  we have a  stated strategy of  bui ld ing partnersh ip  capacity,  and 
oftent imes th is  i s  thought  of  at  the very low end,  bui ld ing up the Afghan 
Nat ional  Forces  and so  forth ,  but  obviously  we have some h igh -end partners  
and a l l ies  in  As ia ,  Japan South Korea ,  Austra l ia  and others  who are  as  
interested  as  we are  in  what 's  going on in  space and terrestr ia l ly ,  in  terms 
of  what  th e Chinese are  doing.  
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 So  can you say something about  how we're  bui ld ing mi l i tary  
partnersh ips,  shar ing the kinds of  capabi l i t ies  we get  f rom space,  to  
reconnaissance and survei l lance that  real ly  enhances our  a l l ies '  and 
partnersh ips '  capabi l i t ies  to  see wh at 's  going on around them on the sea and  
other  p laces  the Chinese are  increasingly  operat ing?  
 MR.  SCHULTE:   Thank you.  
 Wel l ,  th is  new strategy,  l ike  the QDR,  l ike  the Pres ident 's  Nat ional  
Secur i ty  Strategy,  ta lks  a  lot  about  partnersh ip ,  and f rankly  that 's  k ind of  a  
new concept  in  space.   Space is  an  area where in  the past  we tended to  
operate  a lone,  and we tended to  operate  a lone in  part  because dur ing the 
Cold  War,  at  least ,  we were sort  of  the only  fo lks  up there except  for  the 
Soviet  Union.   We weren' t  in  a  posit ion  to  operate  in  partnersh ip  with  them.  
 But  increasingly  we have c lose a l l ies  and other  partners  who have 
capabi l i t ies  to  of fer  in  space,  and so  increasingly  we are  th inking about  how 
do you operate  in  space in  a  coal i t ion,  much as  the way we  operate  in  
coal i t ion  in  other  domains.   We have a  long h istory of  operat ing in  coal i t ion  
at  sea,  on  land,  and a ir .   Increasingly  we need to  th ink about  how do we 
operate  in  coal i t ion  in  space.  
 And operat ing in  coal i t ion  means we need to  th ink about  who a re  the 
a l l ies  and partners  who have the most  to  of fer?  The Secretary of  Defense 
has  recent ly  s igned statements  on shar ing of  space s i tuat ional  awareness  
with  Canada,  Austra l ia  and France.   Those are  a l l ies  who are  c lose to  us  who 
have capabi l i t ies  to  of fe r ,  and occas ional ly  in  the case of  a  country l ike  
Austra l ia  have geography to  of fer  that 's  very important  as  we develop our  
space s i tuat ional  awareness.  
 But  we're  a lso  looking at  going beyond the t radit ional  partners  and 
th inking about  who are  other  a l l ie s  who we could  br ing into  our  coal i t ion  
approach to  space?  Japan is  a  country that  we are  ta lk ing with  actual ly  as  
we speak.   My of f ice  is  in  Colorado Spr ings  now having d iscuss ions with  the 
Japanese about  partnersh ips.  
 One of  the in i t iat ives  that  we're  taking under  th is  new Nat ional  
Secur i ty  Space Strategy is  to  take something that  we have at  Vandenberg Air  
Force Base in  Colorado ca l led  the JSpOC,  the Jo int  Space Operat ions Center ,  
and make i t  into  a  CSpOC,  a  Combined Space Operat ions Center .   So  again  
i t 's  not  just  us  operat ing a lone.  
 HEARING CO-CHAIR BLUMENTHAL:   At  Vandenberg?  
 MR.  SCHULTE:   At  Vandenberg.   The JSpOC today has  some l ia ison 
of f icers ,  but  the idea is  actual ly  go to  a l l ies  and say,  okay,  we're  ready to  
share more data  with  you,  but  at  th e same t ime we need you to  commit  
some of  your  assets  to  us,  and we are  looking at  how do we start  conduct ing 
coal i t ion  operat ions in  space the same way we do on land.  
 Partnersh ip  is  important  for  a  couple  of  reasons.   F i rst  of f ,  there are  
countr ies  that  are  developing real  capabi l i t ies  that  can augment  our  own 
capabi l i t ies .   
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 Secondly,  to  the extent  we can augment  our  capabi l i t ies  with  a l l ied  
capabi l i t ies ,  i t  can add some res i l ience;  i t  can make i t  that  much harder  for  
our  space assets  to  be attacked.  
 Th ird ,  i t  can contr ibute to  deterrence.   I  to ld  you that  I  ment ioned 
that  the second layer  of  deterrence was to  create  internat ional  partnersh ips  
which  an adversary would  need to  attack.   To  the extent  that  we can br ing 
other  countr ies  into  our  partnersh ips  and operate  in  coal i t ion,  i t  just  
compl icates  a  l i t t le  b i t  more the decis ions of  an  adversary.   I  th ink one very 
good example is  a  communicat ions sate l l i te  system that  we have today 
ca l led  WGS,  the Wideband Global  SATCOM system.  
 Th is  in i t ia l ly  was a  U.S .  only  sate l l i te  system,  and then Austra l ia  
bought  one of  the sate l l i tes ,  bought  Sate l l i te  6 ,  and so  now they have a  
share across  the conste l lat ion.   For  Sate l l i te  Number 9 ,  the Air  Force is  now 
ta lk ing to  a  number of  other  a l l ies ;  would  they l ike  to  contr ib ute and buy 
into  th is  system? 
 Now,  at  a  t ime of  budget  constra ints ,  obviously,  cost -shar ing is  a  good 
th ing,  but  f rom a deterrence standpoint ,  i t  a lso  means that  i f  a  potent ia l  
adversary were th inking about  attacking WGS,  they wouldn't  just  be 
attacking t he U.S. ,  they would  be attacking a  coal i t ion.   Again ,  that  might  
not  be enough to  stop them from attacking us,  but  i t  would  be just  another  
compl icat ing factor  for  them in  their  decis ion.  
 HEARING CO-CHAIR BLUMENTHAL:   Just  as  my t ime is  running out ,  in  
As ia ,  the most  promis ing capabi l i t ies  are  res ident  in  Austra l ia  and Japan?  
 MR.  SCHULTE:   Wel l ,  certa in ly  Austra l ia .   We work very c losely  with  
the Austra l ians.   Japan is  a  new area,  and they're  very interested in  space,  
and we're  ta lk ing to  them about  how w e can cooperate  in  bui ld ing their  
capacity  and augment ing our  own at  the same t ime.  
 HEARING CO-CHAIR BLUMENTHAL:   Great .   Thank you very much.  
 Commiss ioner  Shea.  
 COMMISSIONER SHEA:   Thank you,  Mr.  Ambassador,  for  being here.  
 You ment ioned in  your  test i mony about ,  and I  th ink I 'm paraphras ing 
here,  the importance of  preserving our  industr ia l  base with  respect  to  our  
U.S .  space program and c iv i l  and mi l i tary  space program.  
 F i rst  of  a l l ,  are  there Chinese source components  in  U.S .  mi l i tary  
sate l l i tes?  I s  that  something that  we take a  look at?  Is  that  something that  
we have a  handle  on?  
 MR.  SCHULTE:   We have a  handle  on i t .   I  can 't  g ive  you the def in i t ive  
answer.   I  would  have to  come back to  you on that  i f  that 's  okay for  your  
staf f .   The Department  i s  very worr ied  about  the supply  chain  for  defense 
procurement  across  the board,  and my col league Bob But ler ,  who works  on 
cyber,  spends a  lot  of  t ime th inking about  how do we prevent  incurs ions into  
our  supply  chain  that  put  our  capabi l i t ies  at  r isk,  part i cu lar ly  f rom a cyber  
perspect ive?  
 COMMISSIONER SHEA:   I 've  got  three -and-a-hal f  more minutes.   I ' l l  ask 
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you another  quest ion.  Thank you.  
 I  th ink a  lot  of  people  were surpr ised in  2007 with  the ASAT test .   
People  have been surpr ised about  the DF -21,  the ant ish ip  bal l i st ic  miss i le .   
People  have been surpr ised by the J -20 stealth  f ighter .   
 What  do you expect  to  be surpr ised about? Are there th ings  that  you 
th ink are  coming down the p ike  in  the Chinese space program that  maybe 
people  aren't  ta lk ing about  but  might  appear  in  the near  future?  
 MR.  SCHULTE:   I ' l l  answer  your  quest ion,  but  I ' l l  s tart  of f  by saying 
that  I  was among those surpr ised about  what  they d id  in  2007.   I  th ink i t  
wasn't  surpr is ing they were developing the capabi l i ty ,  but  i t  was surpr is ing 
they would  test  i t  the way that  would  create  so  much debr is .  
 I  was in  V ienna at  the t ime.   I  was most ly  worr ied  about  I ran  and 
Mohamed E lBaradei ,  but  that 's  a  separate  story .   We a lso  had the 
Committee on the Peacefu l  Uses  of  Outer  Space there,  and everyo ne was 
just  stunned that  the Chinese would  do something l ike  that ,  and my Chinese 
counterpart ,  the Chinese ambassador,  who I  worked very c losely  with  on a  
wide range of  i ssues,  wasn't  even author ized to  acknowledge that  the test  
had taken p lace for  days.  
 So  they were c lear ly  stunned by that ,  but  the Chinese learn,  and 
somet imes they maybe learn  better  than we do  - - I 'm subject  to  being 
surpr ised--but  I  th ink they're  going to  be very carefu l  in  the future not  to  
create  such debr is  in  tests .  
 Where I  th ink we  have to  watch for  surpr ise  in  a  way,  and i t  shouldn't  
be a  surpr ise  for  you or  for  those of  us  watching i t ,  but  is  just  the amount  of  
investment  that  they're  putt ing in  counterspace.   I  came from Vienna and I  
started work in  space pol icy,  and one of  the f i rst  th ings  I  d id  is  I  sa id  I  want  
the fu l l  inte l  br ief ing on what  they're  doing in  space,  and i t  was eye -
water ing.  
 The amount  of  investment  that  they're  putt ing into  counterspace 
capabi l i t ies ,  again ,  not  just  that  d irect  attack ASAT capabi l i ty ,  but  jamme rs 
that  they've  developed and deploy,  work they're  doing on d irected energy 
ASAT,  other  work they're  doing.   We obviously  watched very carefu l ly  last  
year  when they maneuvered that  one sate l l i te  in  very c lose proximity  to  
another  sate l l i te .  
 By the way,  th e way the world  knew about  that  because i t  was data  
that  was made avai lab le  by STRATCOM as part  of  our  informat ion shar ing on 
space.   So  I  th ink we need to  watch th is  very carefu l ly .   Maybe they won't  do 
something as  dramat ic  and as  embarrass ing as  the 200 7 ASAT test ,  but  
they're  c lear ly  looking to  explo it  what  they perceive as  a  weakness,  and part  
of  the strategy is  meant  to  address  that  and to  bolster  our  deterrence and 
our  capabi l i ty  to  operate  even in  a  degraded environment .  
 COMMISSIONER SHEA:   Thank y ou very much.  
 HEARING CO-CHAIR BLUMENTHAL:   Okay.   Commiss ioner  F iedler .  
 COMMISSIONER FIEDLER:   Thank you.  
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 A  couple  of  factual  quest ions.   You ment ioned that  there were 700 
warnings  issued by STRATCOM.  I  in fer  f rom your  test imony that  we're  
warning the  Chinese as  wel l .  We're  provid ing those warnings  to  the Chinese.  
 So  just  cur iously,  what  percentage of  those th ings  that  we're  warning the 
Chinese about  involve the debr is  they created?  
 MR.  SCHULTE:   S i r ,  I 'd  have to  come back to  you on the percentage.   
But  let  me say,  though,  i f  I  remember correct ly ,  over  the past  year ,  we've 
issued--Ashley,  what  was the number that  we've issued over  the past  year - -
we've issued I  want  to  say something l ike  1 ,700 --and I ' l l  correct  that  i f  i t ' s  
wrong [Note:  1 ,983 conjunct i on warnings  were sent  in  2010] - -1 ,700 
conjunct ion warnings,  and of  that  a  fu l ly - -what  d id  I  say - -700 were about  
col l i s ions  with  the Chinese sate l l i te .  
 And we have arrangements  with  23 companies  to  not i fy  them, owner -
operators ,  of  potent ia l  conjunct ions,  a nd we a lso  have emergency 
arrangements  whereby we wi l l  not i fy  a  country i f  there 's  a  conjunct ion,  and 
we on a  regular  bas is  f ind  ourselves  not i fy ing,  STRATCOM not i f ies  through 
the State  Department  the Chinese that  you are  about  to  col l ide  potent ia l ly  
with  a  p iece of  debr is  f rom your  sate l l i te .  
 Now I  have to  say,  you could  imagine,  i t ' s  very tempt ing not  to  te l l  
them.  
 [Laughter . ]  
 COMMISSIONER FIEDLER:   Yes.    
 MR.  SCHULTE:   Don't  te l l  them.  
 COMMISSIONER FIEDLER:   I t  would  be something I  could  not  res ist  
mysel f .  
 MR.  SCHULTE:   But  then we pul l  back and we say no,  no,  no,  let 's  th ink 
about  our  strategy,  and one of  our  object ives  is  to  protect  the domain,  and 
neither  we nor  the Chinese nor  anyone e lse  have an interest  in  more 
col l i s ions  that  would  create  mor e debr is .  
 COMMISSIONER FIEDLER:   Wel l ,  i t  would  create  more debr is ;  r ight .  
 MR.  SCHULTE:   And so  we provide the warning to  them.  
 COMMISSIONER FIEDLER:   Thank you very much.  
 A  couple  other  short  quest ions.   The Chinese have monopoly on rare  
earths  and wh at  impact  is  that  having on our  space program, mi l i tary  space 
program?  Not  necessar i ly  short - term but  longer  term;  are  we worr ied  about  
that?  
 MR.  SCHULTE:   Can I  come back to  you on that?  
 COMMISSIONER FIEDLER:   Yes,  certa in ly.  
 MR.  SCHULTE:   To  g ive  you  a  good answer.   I 'm sorry.  
 COMMISSIONER FIEDLER:   Absolute ly.  
 MR.  SCHULTE:   Okay.  
 COMMISSIONER FIEDLER:   And the other  is  a  general  quest ion.   We 
much d iscuss  Chinese technology in  our  hear ings,  and i t  st r ikes  me that  their  
own space technology is  more  h ighly  developed than a  lot  of  the 
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manufactur ing technology,  which  I  th ink goes to  the point  that  you were 
making about  the heavy investment .   
 Do you f ind  their  or ig inal  technology is  up  to  par  or  exceeding par  
f rankly?  
 MR.  SCHULTE:   I  th ink what  we've found is  that  China has  invested for  
a  susta ined per iod in  a  very methodical  fash ion in  developing their  
capabi l i t ies .   They tend not  to  look for  part icu lar  successes.   I  mean 
obviously  some of  what  they're  doing is  a imed at  prest ige.  
 But  even their  ef for ts  to  put  humans into  space are  or iented not  just  
to  prest ige  but  a lso  in  their  v iew to  developing economic capabi l i t ies  that  
benef i t  them.  So  there 's  been a  very methodical  approach they've  taken.  
 My sense is  they'd  l ike  to  do a l l  of  th is  ind igenously.   They aren't  in  
that  posit ion  yet ,  and so  they have,  by hook or  crook,  acquired a  lot  of  
technology f rom elsewhere.   They've cooperated with  Russ ia .   They've 
cooperated with  the Ukraine.  They use jo int  ventures  very ef fect ive ly  in  th is  
area and in  other  ar eas  to  acquire  technologies  so  they can develop their  
base.   So  I  th ink in  many ways there are  areas  where their  technology base 
isn 't  up  to  ours ,  but  they're  working very hard  and very methodical ly  to  
prefect  those capabi l i t ies .  
 COMMISSIONER FIEDLER:   Th ank you.  
 One f inal  quest ion.   We a lso  focus a  great  deal  on  their  ant i -access  
strategy mi l i tar i ly ,  just  general ly  speaking.  
 MR.  SCHULTE:   R ight .  
 COMMISSIONER FIEDLER:   In  your  v iew,  in  their  investments,  are  they 
invest ing more in  counterspace capabi l i t y ,  ant i -access  capabi l i ty ,  to  deny us  
access  potent ia l ly  than  in  developing an of fensive  capabi l i ty?  
 MR.  SCHULTE:   Wel l ,  we ta lk  about ,  and I 'm sure th is  Commiss ion ta lks  
a  lot  about  ant i -access  area denia l  ef forts  by China,  and I  th ink i t 's  
important  to  see that  their  ef forts  in  space are  part  of  that  st rategy.  
 COMMISSIONER FIEDLER:   R ight .  
 MR.  SCHULTE:   I f  you want  to  make i t  harder  to  operate  c lose into  
China,  something they want  to  do is  to  make i t  harder  for  us  to  have 
survei l lance,  communicat ions a nd navigat ion that  would  support  that .  
 So  I  th ink you have to  see their  counterspace investments  in  that  
context ,  and you have to  see our  ef fort  to  deter  and defend in  the context  
of  how do we respond to  that  to  mainta in  our  own abi l i ty  to  operate  where 
we need to  operate  and where we're  a l lowed to  operate.  
 The Chinese are  a lso  invest ing,  not  just  in  counterspace capabi l i t ies ,  
but  in  their  own space capabi l i t ies .   As  you know,  they're  working on 
developing their  own navigat ions,  space -based navigat ion sys tem.  They're  
working on space -based communicat ions.   They are  becoming more re l iant  
on space.  
 By the way,  that  maybe makes i t  a  l i t t le  b i t  eas ier  for  us  to  deter  them 
from conduct ing host i l i t ies  in  space because they' l l  be  re l iant  on i t ,  too.   
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But  g iven geography the way i t  i s ,  we are  probably  a lways going to  f ind  
ourselves  more re l iant  on space than the Chinese are,  and so  for  the 
foreseeable  future,  that 's  an  asymmetry they're  going to  look to  explo it  as  
they pursue an ant i -access  area denia l  approach.  
 So,  again ,  that  st rengthens the importance of  looking to  deter  attacks  
on our  space systems,  but  a lso  should  deterrence fa i l ,  be  able  to  operate  
through a  degraded space domain,  and the way you can do that ,  and the way 
we need to  do that  is  to  th ink about  how do we provide more res i l iency in  
our  space conste l lat ions.   Over  t ime th is  could  mean,  for  example,  instead of  
having a  lot  of  funct ions aggregated on one sate l l i te ,  d isaggregat ing i t .   I t  
could  involve th ings  l ike  host ing mi l i tary  payloads on commerc ia l  sate l l i tes  
to  provide more d ivers i ty.  
 I t  can involve working with  coal i t ion  partners  to  g ive  you more 
d ivers i ty  and deterrence,  and i t  can a lso  involve what  we in  the department  
ca l l  cross -domain  so lut ions,  meaning i f  you're  worr ied  about  gett ing 
communicat ions through space or  ISR through space,  you need to  have other  
backups too.  
 COMMISSIONER FIEDLER:   Thank you very much.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss ioner  Wessel .   
 HEARING CO-CHAIR WESSEL:   Thank you,  Ambassador,  for  great  
test imony wel l  organized,  d irect  and comprehensive  and I  a lso  want  to  thank 
you and the department  for  being here today.   I  th ink DoD has been a  great  
f r iend of  the Commiss ion in  terms of  t ry ing to  look at  the long -term 
problems and have an open honest  assessment  of  what  the chal lenges and 
the opportunit ies  are.   So  I  want  to  thank you and the department  for  being 
here.  
 Let  me ask a  very d irect  quest ion i f  I  can  because when I  hear  the 
three terms,  "congested,"  "contested,"  and "compet it ive,"  I  th ink threat .   
What  is  the  China threat?  How would  one assess  i t  today?  Is  i t  a  here and 
now threat?  Is  i t  a  threat  in  terms of  space capabi l i t ies ,  space assets?  Is  i t  
one that  is  st i l l  in  i t s  infancy?  How would  you rate  i t  af ter  the tests  they've  
done,  both  ASAT as  wel l  as  re posit ioning of  sate l l i tes?  
 Should  we look at  th is  as  a  current  threat ,  and i f  not  a  current  threat ,  
would  you rate  in  terms of  one  or  f ive,  years  on the hor izon?  
 MR.  SCHULTE:   Thank you.  
 My goal  in  l i fe  in  th is  job  is  to  have everyone on the p lanet  know  what  
the three "C's"  are.  
 [Laughter . ]  
 MR.  SCHULTE:   So  I 've  just  scored one more.   Congested,  contested 
and compet it ive.  
 HEARING CO-CHAIR BLUMENTHAL:   Sounds l ike  my dr ive  to  work.  
 [Laughter . ]  
 MR.  SCHULTE:   But  I  wouldn't  cas t  the three "C's"  as  a  th reat .   I  would  
cast  them as  a  chal lenge because congested,  for  example,  i s  a  chal lenge to  
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every space- far ing nat ion,  inc luding the Chinese,  and we want  to  engage the 
Chinese.   We're  seeking to  engage the Chinese on how do we mit igate  that  
debr is?   How do we avoid  that  in  the future?  How do we create  norms,  that  
sort  of  say you shouldn't  create  long - last ing debr is?  
 And,  for  example,  we have encouraged the Chinese to  look at  the EU 
Code of  Conduct .   Again ,  we haven't  made a  decis ion on i t ,  but  we've sa id  
you ought  to  look at  that ,  too.   They're  a  l i t t le  b i t  chal lenged on that  
because they th ink we're  t ry ing to  undercut  their  PPWT Arms Control  
Agreement  they put  forward,  which  is  not  the intent .  
 We don't  support  that ,  but  we're  looking at  ru les  of  the road,  and we 
encourage them to do i t ,  too.  
 Contested is  a  problem,  but  in  a  way contested should  be a  concern 
for  China,  too.   Th is  st rategy says  very c lear ly  that  no country has  an  
interest  in  host i l i t ies  in  space.   We don't  th ink China does e i ther ,  and that 's  
why,  as  part  of  our  strategic  d ia logue with  them, we' l l  want  to  ta lk  to  them 
about  that .  
 And we' l l  want  to  make i t  c lear  to  them the r isks  of  in i t iat ing 
host i l i t ies  in  space,  the fact  that  an  attack on our  space assets ,  which  we 
consider  a  v i ta l  nat ional  interest ,  would  be provocat ive  and escalatory so  
they don't  th ink somehow it  would  be de -escalatory.  
 Compet it ive,  wel l ,  ther e  are  opportunit ies  there,  too,  and those 
opportunit ies ,  maybe they don't  apply  to  China,  but  they certa in ly  apply  to  
other  countr ies ,  c lose a l l ies ,  and so  forth  where,  ye s,  there 's  more 
compet it ion,  but  there are  a lso  opportunit ies  to  develop coal i t ions,  to  
leverage fore ign  capabi l i t ies ,  to  leverage commercia l  capabi l i t ies .  
 But  c lear ly  China has  contr ibuted a l l  three "C's ,"  and c le ar ly  we worry 
about  what  they're  doing in  the contested p iece of  th is .   Ch inese d ip lomats  
l ike  to  say that  they oppose weaponizat ion of  space,  but  you look at  their  
program, and apparent ly  the Chinese d ip lomats  have n’t  looked at  what  the 
PLA has  been doing  over  the last  however  many years .  
 HEARING CO-CHAIR WESSEL:   How would  you rate  their  capabi l i t ies  
against  a l l  nat ions other  than the U.S.  in  terms of  concerns or  chal lenges to  
space assets .   How do they compare  to  Russ ia  or  any other  nat ion that  is  
looking at  ASATs or  any other  type of  capabi l i t ies ,  k inet ic  or  otherwise?  
 MR.  SCHULTE:   I t ' s  c lear .   Ch ina is  ahead of  anyone e lse  in  terms of  
counterspace investments  and deployments.   They've invested a  lot  of  
money against  th is .   Look at  the number of  jamme rs they have.   I t ' s  qu ite  
impress ive.   You look at  their  investments,  they're  quite  impress ive.   Other  
countr ies  are  invest ing in  counterspace capabi l i t ies ,  but  not  to  the extent  
here.  
 You would  actual ly  be surpr ised at  some of  the countr ies  invest ing in  
counterspace.   I ran,  on  a  regular  bas is ,  jams space assets .   L ibya was doing 
i t .   I  th ink we've taken care  of  that  now.   
 Eth iopia  has  jammed commercia l  space assets .   You know,  jamming is  
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not  that  hard  in  the end,  but  China has  gone wel l  beyond jamming i n  terms 
of  capabi l i t ies  and how they've integrated counterspace into  their  doctr ine,  
as  we understand i t ,  too.   
 HEARING CO-CHAIR WESSEL:   Thank you.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss ioner  D 'Amato.  
 COMMISSIONER D'AMATO:   Thank you very much,  Mr.  Chai rman.  
 And I  want  to  thank you,  Mr.  Ambassador,  for  your  very detai led  and 
excel lent  test imony here th is  morning.   We real ly  appreciate  DoD coming up 
with  that  k ind of  speci f ic i ty .  
 I  have two quest ions.   The f i rst  one,  to  fo l low up on something you 
just  sa id .   Are  you saying,  then,  that  Chinese counterspace capabi l i t ies  are  
ahead of  those of  the Russ ians?  
 The second quest ion is  in  fo l low -up to  what  Commiss ioner  Wessel  was 
ta lk ing about .   I  got  the three "C's"  now.  I 've  got  them.  The “contested ”  
area,  what  would  be the most  provocat ive  and d i f f icu lt  area with  the 
Chinese that  you would  put  in  the contested box?  
 A lso,  we've got  quite  a  d ia logue coming a long here with  the Chinese in  
the S&ED and so  on .   What  would  be the two or  three most  important  
achievements  or  benchmarks  that  you th ink we could  achieve to  reduce 
some of  the contested areas,  jammers and ASATs,  and so  on .   What  are  two 
or  three th ings  that  we would  seek to  accompl ish  in  the way of  cooperat ive  
arrangements  with  the Chinese out  of  th is  d ia l ogue that  we've engaged them 
with? 
 MR.  SCHULTE:   I  th ink,  s i r ,  I  th ink i t 's  safe  to  say the Chinese have put  
in  more investment  than the Russ ians  have.   The Russ ians  once had -- the 
Russ ians  dur ing the Cold  War had a  co -orb ita l  ASAT system,  but  Russ ian  
investment  in  counterspace went  way down.   We st i l l  watch i t  very c losely.  
The Chinese are  ahead of  the Russ ians.   I t ' s  fa i r ly  c lear  there.  
 What  would  we want  to  accompl ish  in  our  d iscuss ions with  the 
Chinese?  I  th ink,  f i rst ,  to  the extent ,  when we last  ta lk ed to  the Chinese 
about  th is  in  the Defense Consultat ive  Talks  that  took p lace in  December,  we  
actual ly  ment ioned,  I  actual ly  ment ioned their  investment  in  counterspace 
capabi l i t ies ,  and we to ld  them that  we were worr ied  that - -part icu lar ly  in  
cr is is - -a  misunderstanding in  space could  eas i ly  lead to  an  inadvertent  
escalat ion that  would  not  be in  the interests  of  e i ther  of  our  countr ies .  
 I  th ink what  wi l l  be  important  is  i f  we can somehow come to  a  common 
understanding of  what  responsib le  behavior  in  space i s ,  and then based 
upon that ,  a lso  some type of  common understanding or  at  least  a  d ia logue 
over  what  i r responsib le  behavior  might  look l ike  and how that  could  get  out  
of  control .  
 I  th ink there 's  a  tendency in  China for  them to th ink that  act ing ear ly  
in  space could  be de -escalatory.   We want  them to understand that  that  
could  have rather  unpredictable  ef fects  and be quite  provocat ive.  
 So  as  we th ink about  contested,  but  we a lso  th ink about  the 
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re lat ionship  between our  countr ies ,  we want  to  promote stabi l i ty  and an 
e lement  of  stabi l i ty  i s  going to  be stabi l i ty  in  the space domain,  too.  
 I  should  end by saying th is  i s  a  d ia logue that  may take some t ime to  
take p lace,  and i t  may be a  susta ined d ia logue,  but  I  th ink i t 's  an  important  
one.  
 COMMISSIONER D'AMATO :   Do we have a  pretty  good concept  as  to  
what  we would  l ike  to  t ry  and expect  out  of  the Chinese  in  what  you're  just  
referr ing to?  
 MR.  SCHULTE:   We've a lready of fered to  br ief  them on th is  st rategy 
and ta lk  to  them about  some of  our  concerns,  and so  we'v e sort  of  la id  out  
internal ly  the way ahead,  and actual ly  we've consulted with  a  number of  the 
witnesses  who are  going to  fo l low me to  get  their  good advice  on how best  
to  do that .  
 COMMISSIONER D'AMATO:   Thank you.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss io ner  Mul loy.  
 COMMISSIONER MULLOY:   Thank you,  Mr.  Chairman.   Mr.  Ambassador,  
thank you for  being here and thank you for  your  career  serving the great  
Republ ic  over  many years .   You're  the kind of  guy that  should  be out  at  
these top schools  recru it ing peopl e  to  come into  the federal  government .   
You've had such a  rewarding career .  
 Part  of  that  was when you were Execut ive  Secretary of  the Nat ional  
Secur i ty  Counci l ,  and that 's  an  issue that  I  want  to  d iscuss.   The report  on 
space worr ies  that  the United State s  seeks  to  foster  a  space - industr ia l  base 
that  is  robust ,  compet it ive,  and f lexib le .  
 In  our  work on th is  Commiss ion,  we've held  a  lot  of  hear ings  about  
what 's  happening to  our  industr ia l  base.   We've had test imony that  we've 
now outsourced so  much manufac tur ing and the R&D which  is  now going 
with  i t ,  that  we've weakened our  ab i l i ty  to  innovate.   In  other  words,  they 
ca l led  i t  an  industr ia l  commons,  and we've weakened the commons so  that  
we're  not  feeding of f  i t  as  wel l  as  we used to.  
 I  was at  a  sess ion ov er  at  the Chamber of  Commerce a  week ago,  and 
they d id  a  sess ion on China,  and a  gent leman f rom the AmCham came in  and 
ta lked about  China's  ind igenous innovat ion program, and i t  was d iscussed.   
Th is  gent leman f rom the Chamber of  Commerce sa id  that  we have a  nat ional  
secur i ty  problem here,  that  ind iv idual  companies  in  order  to  get  sa les  in  
China wi l l  t ransfer  technology,  R&D and other  th ings.  
 That  may be in  the interest  of  an  indiv idual  company,  but  he sa id  th is  
may not  be in  the nat ional  interest ,  and we n eed to  get  a  handle  on th is .    
 Here 's  the concern I  have.   You ta lk  about  in  the report  why we have 
to  have a  space - industr ia l  base,  but  when you actual ly  look at  what  you're  
doing,  i t  doesn't  seem adequate to  the task,  part icu lar ly  when the Chinese 
are  incent iv iz ing our  companies  to  del iver  our  manufactur ing and 
technologica l  base to  them.  
 The underpr iced currency is  just  one part  of  how they incent iv ize  that  
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game.   Treasury and USTR and Commerce,  they answer to  d i f ferent  
const i tuencies.   You are  the ones who are  looking out  for  the nat ional  
secur i ty  of  the United States.   I s  th is  an  issue that  DoD sees as  a  b ig  issue,  
and that  we have to  reth ink some of  the ways that  we're  conduct ing our  
internat ional  economic pol icy  and internat ional  t rade pol icy?  
 MR.  SCHULTE:   S i r ,  we're  certa in ly  se ized with  the space industr ia l  
base,  and I  know Secretary Lynn,  the Deputy Secretary,  has  devoted t ime to  
th is .   The Secretary of  the Air  Force Mike Donley,  who is  a lso  the 
department 's  Execut ive  Agent  for  Space and is  chai r ing a  new Defense Space 
Counci l ,  i s  focusing on the industr ia l  base.  
 And I  sa id  the strategy i tse l f  says  protect ing the industr ia l  base is  one 
of  the three object ives.   We can't  take i t  for  granted anymore.  I f  you look at  
U.S . ,  the U.S.  share of  sate l l i t e  manufactur ing sa les ,  over  the last  ten  years ,  
i t ' s  decl ined precip itously.   Now,  that  has  a  lot  to  do with  France,  and i t  has  
a  lot  to  do with  Russ ia .   I t ' s  not  just - -China is  not  the only  p layer  here.  
 But  I  th ink we've recognized that  some of  our  own p ol ic ies  have 
contr ibuted to  that ,  and Secretary Lynn has  sa id  very c lear ly ,  for  example,  
that  export  control  has  been a  se l f - imposed fo l ly  in  the space area,  part  of  
the strategy,  part  of  what  the administrat ion is  doing,  i s  looking at  how do 
you reform th e export  control  system .  My boss,  J im Mi l ler ,  i s  go ing to  be 
test i fy ing before the House Foreign  Af fa irs  Committee later  th is  week to  ta lk  
about  our  export  control  ef forts .  
 On space,  the department  just  del ivered to  Congress  a  report  focused 
on space exp ort  control  ca l led  the 1248 Report .   I t  was del ivered on Fr iday.   
I  th ink there wi l l  be  further  br ief ings  th is  week.   I t ' s  an  inter im report  that  
starts  looking at  how can we take i tems that  are  general ly  avai lab le  on the 
g lobal  market  and a l low our  compan ies  to  export  those so  they can become 
compet it ive  again .  
 The goal  with  export  control  reform is  to  bui ld  h igher  wal ls  around a  
smal ler  number of  i tems.   So,  we both protect  the crown jewels ,  but  at  the 
same t ime recognize  that  the state  of  wor ld  technolo gy in  many areas  has  
caught  up,  i f  not  in  some areas  surpassed,  ours ,  and so  we should  let  our  
companies  be out  there and compet ing.   So  export  control  reform is  cr i t ica l  
to  the industr ia l  base.  
 I 'm not  an  acquis i t ion  expert ,  but  f rom an acquis i t ion  stand point ,  we  
have a lso  asked Congress  to  support  an  in i t iat ive  ca l led  EASE,  which  is - -
remember the three "C's ."   You don't  have to  remember EASE.   I t ' s - -EASE--  
 [Laughter . ]  
 MR.  SCHULTE:   Evolut ionary Acquis i t ion  for  Space Ef f ic iencies.   Thank 
you.   And what  we're  t ry ing to  do is  we're  t ry ing to,  with  Congress '  approval ,  
i s  to  buy sate l l i tes  in  b locks  rather  than one at  a  t ime,  which  requires  
Congress  to  g ive  us  author ity  for  advanced appropr iat ions,  but  the goal  i s  
with  some of  the sate l l i tes  we're  bui ld ing t o  provide more stabi l i ty  to  the 
industr ia l  base so  we can protect  the second and th ird  t ier  suppl iers  by 
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provid ing some predictabi l i ty ,  and f rom the savings  we get  f rom that  
re invest  that  in  technology upgrades because even though we're  bui ld ing 
sate l l i tes  now,  we're  not  necessar i ly  keeping the people  who are  doing the 
technologica l  development ,  and so  we're  t ry ing to  th ink smarter  f rom an 
acquis i t ion  standpoint  about  how do we protect  the industr ia l  base and do i t  
at  a  t ime when there's  less  money to  go ar ound.  
 COMMISSIONER MULLOY:   Thank you,  Mr.  Ambassador.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss ioner  S lane.  
 V ICE CHAIRMAN SLANE:   Thank you very much for  your  test imony.   I t  
was very,  very helpfu l .    
 My quest ion is ,  can you comment  on the cutbacks  at  NASA  and how i t 's  
impact ing your  miss ion and your  strategies,  and whether  you th ink i t 's  
further  weakening our  industr ia l  base?  
 MR.  SCHULTE:   I  th ink I ' l l  s tay away f rom ta lk ing about  what 's  
happening at  NASA,  being I 've  survived my government  career  in  part  by 
being prudent  at  t imes.  
 [Laughter . ]  
 MR.  SCHULTE:   But  I  wi l l  say,  though,  i s  we tend in  the U.S.  
government  to  th ink in  sectors .  We th ink about  the commercia l  sector;  we 
th ink about  the c iv i l  sector  involv ing NASA;  we th ink about  the nat ional  
secur i ty  sector .   But  industry  isn 't  arranged that  way,  and one of  the th ings  
we have to  do a  better  job  of  i s  to  th ink cross -sector .   And here,  as  we th ink 
about  protect ing the industr ia l  base,  i t ' s  the same rockets  that  we're  us ing 
across  the industr ia l  base.   
 I t ' s  the same sol id  rocket  fuel  industry  that  we're  us ing across  the 
industr ia l  base,  and so  here Secretary Donley,  the Secretary of  the Air  Force,  
has  actual ly  reached out  to  NASA,  to  General  Car lson at  the Nat ional  
Reconnaissance Off ice,  and sa id ,  okay,  let 's  a lso  come up with  a  b lock buy 
approach to  EELVs so  we can provide some stabi l i ty  to  the industr ia l  base on 
predictabi l i ty  and maybe hold  down costs  as  wel l .  
 So  we,  c lear ly  NASA's  program impacts  the industr ia l  base,  and 
therefore impacts  us,  and we' re  t ry ing to  do a  better  job  of  working across  
the sectors  to  protect  the industr ia l  base and create  key technologies.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.    
 Commiss ioner - -d id  you have a  fo l low -up? 
 VICE CHAIRMAN SLANE:   Yes,  just  one quick quest ion.   Our  job  is  to  
make recommendat ions to  Congress.   I s  there anyth ing that  you want  us  to  
consider ,  and maybe you want  to  fo l low i t  up  with  a  letter  or  something that  
might  be helpfu l  to  us  when we get  to  that  point?  
 MR.  SCHULTE:   Wel l ,  s i r ,  i f  you're  maki ng recommendat ions on the 
industr ia l  base,  I 'd  be happy to  provide you more informat ion on EASE.   
Again ,  that 's  more of  an  acquis i t ion  issue,  but  i t ' s  important ,  but  we need 
congress ional  author ity  for  that ,  and i t 's  important  i f  we're  going to  protect  
the industr ia l  base.  
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 Export  control  reform also  requires  congress ional  author izat ion.   R ight  
now the space arena is  the only  area where Congress  has  actual ly  legis lated 
controls .   The Pres ident  can make the decis ions in  a l l  other  areas,  and so  i f  
we're  to  conduct  export  control  reform,  i f  we're  to  purchase some of  our  
sate l l i te  systems in  a  d i f ferent  manner  that  we th ink wi l l  be  better  for  the 
industr ia l  base,  we' l l  need congress ional  author ity  to  do that .  
 V ICE CHAIRMAN SLANE:   That  would  be great .  Very help fu l .   Thank you.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss ioner  Bartholomew.   
 COMMISSIONER BARTHOLOMEW:  Thanks very much.   Thank you for  
your  test imony,  and I  jo in  Commiss ioner  Mul loy in  thanking you for  your  
d ist inguished service.   In  these days  of  v i l i f ic at ion of  government  
employees,  I  th ink i t 's  important  to  recognize  the s ign i f icant  contr ibut ions 
that  people  are  making.   So  thank you.  
 I  have  three quest ions.   One is  you ment ioned no country has  an  
interest  in  host i l i t ies  in  space,  and I 'm interested in  why you th ink that  that  
would  be a  statement  that  would  work with  China,  part icu lar ly  g iven the 
counterspace investments  that  they're  making?  
 The second one is  why you th ink we're  going to  be able  to  get  to  some 
sort  of  common understanding of  responsib l e  behavior?  I f  you th ink we can 
get  to  some sort  of  common understanding with  China,  you wi l l  be  going 
against  the t ide in  many other  areas  where responsib le  behavior  is  def ined 
quite  d i f ferent ly .  
 And then,  th ird ,  we have a  h istory in  th is  country,  of  wh ich  we're  a l l  
proud,  of  protect ing the g lobal  commons,  protect ing the sea lanes,  for  
example,  and at  the same t ime,  whi le  we have been doing that ,  i t  has  
a l lowed other  countr ies  to  bui ld  their  capacity,  their  capabi l i t ies ,  and 
indeed their  economies withou t  them having to  expend any funds in  order  to  
do that .  
 And I  wondered,  l i stening to  you,  ta lk ing about  what  STRATCOM is  
doing,  are  we protect ing the space domain,  pol ic ing the space domain,  at  
our  cost ,  both  f isca l ly ,  and -- I 'm searching for  the other  word -- I  guess  I  can  
best  say metaphor ica l ly?  
 MR.  SCHULTE:   Uh -huh.   Uh-huh.   So  I 'm sorry.   Global  commons --
backward--common understanding.   What  was the f i rst?  
 COMMISSIONER BARTHOLOMEW:  Why you th ink they have no interest  
in  host i l i t ies?  
 MR.  SCHULTE:   Oh,  no interest  in  host i l i t ies .   Okay.   I  guess,  ma'am,  we 
would  l ike  to  convince them that  they have no interest  in  host i l i t ies  in  
space.   And we would  l ike  to  convince them because of ,  i f  there are  
host i l i t ies  in  space,  we're  worr ied  about  the impl icat ions for  the domain  
i tse l f ,  about  making i t  unusable.  
 We're  worr ied  about  the impl icat ions economical ly  depending on what  
happens in  the host i l i t ies  in  space,  and the economics  are  going to  hurt  
China as  much as  they're  going to  hurt  any other  country in  a l l  l ike l ihood,  
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and we a lso  want  them to worry f rom a deterrence standpoint  about  how we 
might  respond to  host i l i t ies  in  space.    
 Host i l i t ies  in  space,  we would  not  conf ine to  space.   We have very 
c lear ly  sa id ,  the Pres ident  has  sa id ,  th is  i s  a  nat ional  intere st  for  us ,  and we 
wi l l  respond at  a  t ime and p lace of  our  own choosing.   So  our  goal  i s  
certa in ly  we have no interest  in  host i l i t ies  in  space.  
 The Chinese may be tempted,  but  I  th ink our  goal  i s  to  convince them 
it 's  not  in  their  interests ,  and that 's  why  our  declaratory pol icy  is  important ,  
our  st rategy is  important ,  but  a lso  the type of  d ia logue that  we have with  
them is  important .  
 Now,  wi l l  th is  d ia logue lead to  a  common understanding?  That  our  
desired end state,  at  least  have the d ia logue,  I  th ink,  i s  important .  
 As  I  ment ioned before,  I  th ink the Chinese bel ieve that  in  a  conf l ict ,  
they would  want  to  employ counterspace capabi l i t ies ,  part icu lar ly  revers ib le  
ones,  ear ly  and often.   We'd  l ike  to  convince them that  could  be a  dangerous 
proposit ion.   So  we may not  come to  a  common understanding,  but  maybe 
we come to  a  better  mutual  understanding or  maybe we br ing our  v iews 
c loser  together  to  avoid  mistrust ,  mispercept ion and mishap in  a  part icu lar  
cr is is .  
 On the g lobal  commons STRATCOM in  a  way is  doing what  the Air  Force 
and STRATCOM have been doing for  some t ime with  GPS.   The GPS system 
was set  up to  help  in i t ia l ly  our  sh ips  navigate  at  sea,  and now we a l l  across  
the world  re ly  upon GPS,  and the economy re l ies  on GPS.  I t  has  become a  
g lobal  good that  t he Department  of  Defense pays  for ,  but  i t ' s  a  g lobal  good.  
 I  th ink col l i s ion  warning could  become another  g lobal  good that  we 
could  f ind  ourselves  provid ing to  the rest  of  the world  as  we col laborate  
with  partners  in  avoid ing col l i s ions,  in  provid ing data  that  would  help  
prevent  co l l i s ions.   We're  not  doing that  because we're  just  n ice  people  and 
have deep pockets;  we're  doing that  because one of  our  object ives  is  to  
protect  the space domain.  
 Space in  many ways is  l ike  the g lobal  commons.   In  fact ,  the 
Pres ident 's  Nat ional  Secur i ty  Strategy ta lks  about  space as  part  of  the g lobal  
commons.   And we have an interest ,  and we would  actual ly  argue that  China 
as  a  major  space - far ing country a lso  has  an  interest  in  protect ing those 
commons and creat ing some type o f  norms that  would  a l low the Department  
of  Defense to  do i ts  job,  but  that  would  a lso  br ing just  a  l i t t le  b i t  more 
order  to  the domain.  
 COMMISSIONER BARTHOLOMEW:  I 'm cur ious.   Thank you for  a l l  of  
those answers.  
 But ,  as  we look at  the cyber  wor ld ,  Faceb ook,  Google,  a l l  of  these 
companies  charge,  and they're  prof i t ing.   They don't  charge.  They're  
prof i t ing of f  of  the informat ion that 's  out  there,  and I  wonder  is  i t  feas ib le  
to  charge for  the services  that  STRATCOM is  provid ing in  th is  informat ion,  
th is  co l l i s ion  prevent ion informat ion?  
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 We're  provid ing informat ion that  has  a  s ign i f icant  economic benef i t  to  
people  who are  avoid ing those col l i s ions.  
 MR.  SCHULTE:   R ight .  
 COMMISSIONER BARTHOLOMEW:  And I  wonder  would  i t  even be 
poss ib le  to  do some sort  of  fe e-based structure for  that?  
 MR.  SCHULTE:   Wel l ,  Congress  in  author iz ing th is  shar ing actual ly  
provided for  a  fee -based structure.   I  would  have to  look into  whether  we're  
th inking about  implement ing that  or  not .  
 But  in  the end th is  i sn 't  about  sort  of  he lp ing to  fund STRATCOM.  I t ' s  
about  protect ing the domain  that  we have an interest  in  as  other  countr ies  
do,  too.   
 COMMISSIONER BARTHOLOMEW:  Thank you.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you very much,  Ambassador  
Schulte.   We real ly  appreciate  your  tes t imony--  
 MR.  SCHULTE:   Thank you.  
 HEARING CO-CHAIR BLUMENTHAL:   - -and your  candid  quest ions and 
answers.  
 MR.  SCHULTE:   Could  I  just  make one remark at  the end or  two 
remarks?   
 F i rst  of f ,  thank you so  much for  paying attent ion to  th is  area.   I  th ink 
i t 's  important ,  and as  we th ink about  China,  we have to  th ink about  how do 
we deter  and defend,  but  a lso  recogniz ing that  they are  a  space - far ing 
country,  how can we get  them to accept  some of  the responsib i l i t ies  that  
should  go a long with  that?  
 And secondly,  thank you for  a l l  your  comments  about  publ ic  service.   
I t ' s  been my honor.  I 'm out  there ta lk ing to  young kids,  encouraging them to 
do the same th ing.   I  th ink i t 's  amazing the taxpayer  lets  me go on some of  
the adventures  I 've  had.   So  thank you very m uch.  
   

 V ICE CHAIRMAN SLANE:   Great  job.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
 

 
PANEL I I :   CONGRESSIONAL PERSPECTIVES  

 
 

 HEARING CO-CHAIR WESSEL:   P lease,  Mr.  Wolf .   Welcome,  Mr.  
Chairman.  
 Congressman Frank Wolf  i s  the Representat ive  for  V irg in ia 's  10th  
Congress ional  D istr ict ,  serv ing in  Congress  s ince 1981.   He's  a lso  Chairman 
of  the House Appropr iat ions Subcommittee on Commerce,  Just ice,  Sc ience 
and Related Agencies,  and has  been gracious enough,  and we are  deeply  
appreciat ive,  to  let  the Commiss io n use h is  hear ing room today.  
 The Congressman is  wel l -known as  a  leading advocate for  human r ights  
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in  China,  but  a lso  works  d i l igent ly  to  ensure American economic prosper i ty  
and to  protect  our  nat ional  secur i ty.  
 He is  the sponsor  of  the Bring Jobs  Back t o America Act ,  which  would  
help  protect  American manufactur ing f rom unfair  t rade pract ices  in  China 
and other  countr ies .  
 The Chairman was a lso  the sponsor  of  legis lat ion that  now bans NASA 
f rom help ing China develop i ts  space capabi l i t ies ,  which  is  in  par t  the topic  
of  the Commiss ion's  hear ing today.  
 Congressman,  the Commiss ion is  g lad  to  have you as  a  f r iend,  and the 
nat ion is  fortunate to  have you as  a  leader  in  Congress.   We are  honored by 
your  presence with  us  today,  look forward to  your  test imony,  an d I  know you 
have a  couple  of  part icu lar  personal  f r iends on the Commiss ion,  and we are  
a lways happy to  have you with  us.  
 Thank you.  

 
 

STATEMENT OF FRANK WOLF  
A U.S.  REPRESENTATIVE FROM THE STATE OF VIRGINIA  

 
 MR.  WOLF:   Wel l ,  thank you much,  and thank yo u for  having the 
hear ing.    
 I  appreciate  the Commiss ion's  leadership ,  and I  st rongly  support  i t s  
work in  th is  area.   I  be l ieve th is  review of  the Chinese space program is  both  
necessary and long overdue.   Before I  start ,  I  want  to  express  my s incere 
d isappointment  that  NASA has chosen not  to  part ic ipate  in  th is  important  
hear ing.   As  the agency responsib le  for  our  nat ion 's  c iv i l  space program, 
NASA has a  unique responsib i l i ty  to  lead in  th is  area and to  be sure that  the 
American space program remains  preem inent .  
 NASA's  absence is  ref lect ive  of  th is  administrat ion 's  abysmal ,  and very 
abysmal ,  absolute ly  tota l ly  and completely  abysmal ,  record on America  
leadership  in  space.    
 Last  year ,  the Congress  wise ly  repudiated an administrat ion proposal  
to  take a ,  qu ote,  "t ime out"  f rom NASA's  explorat ion program.  Fortunately,  
Congress  rebuked th is  proposal  in  the 2010 NASA Author izat ion Act  and has  
provided funding for  a  robust  explorat ion program beyond Low Earth  Orbit .  
 Space is  the u lt imate h igh  ground that  has  p rovided the U.S.  with  
count less  secur i ty  and economic advantages over  the last  40  years .   As  the 
v ictor  of  the Cold  War space race with  the Soviet  Union,  the U.S.  has  held  an  
enormous advantage in  space technology defense capabi l i t ies  and advanced 
sc iences .  
 Our  space program has been the envy of  the world .   Federal  
investments  in  NASA have generated ent ire ly  new sectors  of  our  economy,  
created hundreds of  thousands of  pr ivate  sector  jobs  for  Americans.   I t  
should  not  be surpr is ing that  many countr ies  have taken not ice  of  the 
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t remendous benef i ts  that  the American space program has y ie lded.  
 I t  i s  c lear  that  we are  now enter ing an  era  of  much greater  c iv i l  
defense and commercia l  compet it ion  in  space.   Most  countr ies  expanding 
their  space programs are  strong U .S.  a l l ies  that  are  pr imar i ly  interested in  
advancing sc ience research or  bui ld ing a  commercia l  space industry.   
However,  the Chinese do not  fa l l  into  th is  category.  
 Over  the last  decade,  China has  developed a  space program at  a  
surpr is ing pace.   In  less  than ten years ,  the Chinese have gone f rom 
launching their  f i rst  manned spacecraft  to  unvei l ing p lans last  week for  an  
advanced Chinese space stat ion designed to  r iva l  the Internat ional  Space 
Stat ion.  
 However,  the Chinese are  not  focusing only  on establ is h ing a  
s ign i f icant  presence in  low earth  orb it .   In  March,  the Chinese state  news 
agency announced i ts  p lans  for ,  quote,  "a  powerfu l  carr ier  rocket  for  making 
a  manned moon landing and explor ing deep space."  
 Th is  announcement  conf irms what  space experts  h ave long bel ieved:  
the Chinese have their  s ights  set  on the p innacle  of  American achievement - -
landing a  man on the moon.  
 According to  th is  art ic le ,  the Chinese are  p lanning a  heavy - l i f t  rocket  
capable  of  carry ing up to  130 tons.   Th is  would  provide the ca pabi l i ty  to  
launch the cr i t ica l  component  for  a  lunar  landing.  The announcement  made 
c lear  that  i f  the United States  does not  get  ser ious about  i ts  own 
explorat ion program, the next  f lag  p lanted on the moon may very wel l  be  a  
Chinese f lag.  
 What  concerns m e most  about  the Chinese space program is  that ,  
un l ike  the U.S. ,  i t  i s  being led  by the People 's  L iberat ion Army.   There is  no 
reason to  bel ieve that  the PLA's  space program wi l l  be  anymore benign than 
the PLA's  recent  mi l i tary  posture.  
 For  example,  accor ding to  the Congress ional  Research Service,  quote,  
"On March 9,  2009,  the Pentagon reported that  the PRC sh ips  and a ircraft  
operat ing in  the South China Sea had been act ing in  an  increasingly  
aggress ive  way toward two U.S.  Navy ocean survei l lance sh ips  ope rat ing in  
the area."  
 Ch ina has  taken a  more assert ive  posture g lobal ly ,  and their  interests  
rare ly  intersect  with  ours.   Consider  the 2008 Senate test imony of  the 
Director  of  Nat ional  Inte l l igence,  quote,  "China cont inues to  develop and 
f ie ld  convent ional  theater -range bal l i st ic  and cru ise  miss i le  capabi l i t ies  that  
wi l l  put  U.S .  forces  and regional  bases  throughout  the Western  Paci f ic  and 
Asia  at  greater  r isk.   Ch ina arms sa les  in  the Middle  East  are  a lso  
destabi l i z ing and a  threat  to  U.S .  forces,  whi le  mi ss i le  sa les  to  I ran  pose a  
threat  to  U.S .  forces  in  the Pers ian  Gulf ."  
 U.S .  inte l l igence community  notes  that  China's  attempt s  to  penetrate  
U.S .  agencies  are  the most  aggress ive  of  a l l  fore ign  inte l l igence 
organizat ions.   The Chinese regime has launched s ome of  the most  
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aggress ive  and widespread espionage and cybersecur i ty  attacks  against  U.S .  
agencies  and contractors .   Several  years  ago,  the Chinese attacked my of f ice  
computers  and those of  many other  members  of  Congress  and other  
companies.  
 Ch ina's  aero space industry  for  decades has  provided miss i le  
technology and equipment  to  rogue regimes such as  I ran  and North  Korea.   
Ch ina's  a ims g lobal ly  are  often d irect ly  at  odds with  those of  the U.S.   
 According to  the Pentagon,  weapons that  PRC ent i t ies  suppl ied  to  I ran  
were,  quote,  " found to  have been transferred to  terror ist  organizat ions in  
I raq  and Afghanistan."  
 Ch ina has  fa i led  to  use i ts  inf luence to  br ing about  a  peacefu l  
resolut ion of  the mult ip le  cr ises  in  Sudan.   I t  i s  a  major  arms suppl ier  and 
source of  economic strength  to  Pres ident  Bashir 's  government  in  Khartoum.  
There is  a  museum on the Mal l ,  the Holocaust  Museum, that  says  "never  
again ."  
 I  was the f i rst  member of  the House to  go to  Darfur  and see with  my 
own eyes.   The Chinese,  they have the lar gest  embassy in  Khartoum.  They're  
funding the operat ion,  whether  i t  be  the weapons that  the Janjaweed carry  
outs ide the camps,  the Antonov bombers  that  come over ,  the Soviet  Hind 
hel icopters .   They are  fundamental ly  propping up the Bashir  government  and 
a l l  th is  s i tuat ion with  Osama b in  Laden,  who l ived in  Sudan f rom '91 to  '96,  
was invited by Turabi  and Bashir  there,  a l l  of  th is  terror ism stuf f  we're  now 
facing has  bas ica l ly  come out  of  Khartoum and come out  of  the Bashir  
government ,  and fundamental ly  gen ocide,  today genocide,  less  genocide 
today than there was four  years  ago,  but  only  because the v i l lages  that  I  
have seen have been ethnica l ly  c leansed.  
 They're  ethnica l ly  c leansed.   They have a lready pretty  much,  and these 
people,  these women,  who are  rap ed when they go out  in  the morning 
because they go to  p ick f i rewood,  and the longer  they're  there,  the farther  
they have to  go out .   The Chinese have been the number one supporter ,  the 
number one supporter ,  of  the Bashir  government .  
 And yet  th is  administr at ion wants  to  go and have re lat ionships  with  
h im.   I  mean the museum and anyone in  th is  administrat ion who wants  to  
advocate ought  to  go over  there and go through the Holocaust  Museum and 
see,  then go to  Darfur  and see.  
 There's  a  S imon and Garfunkel  song ,  "Man hears  what  he wants  to  
hear  and d isregards the rest ."   They're  fundamental ly  d isregarding what  th is  
Chinese government  is  doing with  regard  to  genocide in  Khartoum, and 
Bashir ,  with  Bashir  in  Darfur .  
 Ch ina has  been no f r iend in  our  engagement  with  I ran  e ither .   U.S .  
ef forts  to  exert  d ip lomat ic  pressure against  I ran 's  nuclear  weapon program 
have been thwarted by China's  opposit ion  to  the U.N.  Secur i ty  Counci l  
sanct ions against  I ran.    
 In  a  co lumn last  year ,  Robert  Samuelson summed i t  up  th is  way.   
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Quote:  "China's  wor ld  v iew threatens America 's  geopol i t ica l  and economic 
interests ."  
 Consider  our  d i f ferent  wor ld  v iews.   The U.S.  was founded on the 
premise that  l iberty  is  a  b irthr ight ,  that  ind iv idual  human l i fe  is  sacred,  that  
the f reedom to worship  ac cording to  d ictates  of  your  conscience is  
paramount .   The Chinese government  operates  ant i thet ica l ly  to  these 
bel iefs .  
 There is  no c learer  ind icat ion of  the gul f  that  exists  between our  two 
countr ies  than the Chinese government ’ s  t reatment  of  i t s  own peop le,  and 
the Chinese people  are  good people.   I t  i s  the Chinese government  that  is  
fundamental ly  evi l .   
 According to  the Cardinal  Kung Foundat ion,  current ly  every one of  the 
more than 30 underground b ishops of  the Cathol ic  Church is  e i ther  in  ja i l ,  
under  house arrest ,  under  str ict  survei l lance or  in  h id ing.   The Bishop of  
Hong Kong came in  to  see me a  month ago.   The Cathol ic  Church is  being 
persecuted.  
 The Cathol ic  Church is  going through a  d i f f icu lt  t ime in  China,  and yet  
th is  administrat ion,  and yet  th i s  administrat ion,  and quite  f rankly  th is  
Congress  and members  on both  s ides  of  the a is le ,  are  s i lent  on i t .   I t ' s  l ike  
i t 's  not  even taking p lace.   There are  hundreds of  house church leaders  that  
are  being arrested or  are  under  str ict  survei l lance.  
 Protestant  house church par ishes are  rout inely  int imidated and 
imprisoned.   Their  congregat ions worship  in  secret .   An underground house 
church in  Bei j ing that  I  v is i ted  short ly  before the 2008 Olympic  Games has  
come under  growing harassment  f rom the government  for  dar ing to  hold  a  
worship  service  in  publ ic .   Dozens have been arrested or  detained.  
 According to  the Congress ional  Execut ive  Commiss ion on China's  
Pol i t ica l  Pr isoner  Database,  as  of  Ju ly  2009,  there were 689 T ibetan 
pr isoners  of  Conscience,  439 of  who m were monks or  nuns.   I  went  to  T ibet  
in  '97.   They have turned Lhasa into  a  d irty  Chinese c i ty .   Lhasa is  no longer  
th is  magnif icent  p lace.   You can st i l l  look up and see the Potala ,  but  they 
have l i tera l ly  decimated that  p lace,  bul ldozed large areas  of  T ibetan cu lture,  
and the T ibetan people  are  peacefu l  people.   I t  i s  against  the law to  have a  
p icture  of  the Dala i  Lama.  
 And keep in  mind Hu J intao was the guy who put  the crackdown in  
p lace in  T ibet ,  and yet  s i lence.   Nobody says  a  th ing.   The Uighur  Mus l ims 
face persecut ion by the Chinese government .   
 The Chinese government  sent  out  sp ies  to  Fa ir fax County to  spy on 
Rabiya Kadeer,  who's  the leader  of  the Uighur  populat ion,  whose two boys 
are  in  pr ison,  and f rankly  I  asked Secretary Locke when he came be fore the 
hear ing,  would  he go - - I  sa id  you're  going to  be the only  ambassador.   Would  
you worship  with?  He sa id  I 'm not  going to  te l l  you who I 'm going to  
worship  with .  
 I  sa id  don't  go  worship .   Just  attend.   Be there.   Show up.   I  go  into  a  
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Buddhist ,  a  monastery,  and I 'm not  Buddhist .   Just  be there,  ident i fy  with  
them, as  we d id  with  Sol idar i ty  and the people  in  Poland dur ing that  per iod 
of  t ime.   Just  be there,  and he wouldn't  even say that  he would  go do and go 
do that  and Rabiya Kadeer  in  Fa ir fax coun ty.  
 And we found out  because she wrote down the l icense p late.   We had 
the FBI  t rack i t .   They were Chinese publ ic  secur i ty  pol ice  in  Fa ir fax County,  
and the Uighurs  are  going through a  heck of  a  t ime.  
 Ch ina mainta ins  extensive  system of  s lave labor  camp s as  large as  
those which  have existed in  the former Soviet  Union.   Ta lk  to  Harry Wu.   
S lave labor  camps.   S lave labor  camps.   And yet  nobody says  a  th ing about  i t .   
 Th is  i s  but  a  snapshot  of  what  can only  be descr ibed as  gr im human 
r ights  s i tuat ion in  Ch ina,  but  rather  than being a  voice  for  the voice less ,  we 
see U.S.  government  of f ic ia ls  l ike  the Pres ident 's  Sc ience Advisor  who spent  
three weeks in  China last  year  kowtowing to  the Chinese government ,  and he 
sa id  he took h is  BlackBerry there.   He sa id  he was able  to  do because then 
i t 's  the same BlackBerry he st i l l  uses,  and he took h is  BlackBerry there.   He 
forgets  about  Secretary Gut ierrez  who had h is  whole  system str ipped by the 
Chinese government .  
 Ronald  Reagan once spoke of  the U.S.  Const i tut ion as  a  covenant .   He 
sa id ,  quote,  "we have made not  only  with  ourselves  but  a lso  with  a l l  of  
mankind."   We r isk  breaking that  covenant  with  the kind of  posture that  we 
d isp lay today,  and quite  f rankly  my cr i t ic ism goes to  both  pol i t ica l  part ies .   
You very se ldom  hear  people  on e ither  s ide ta lk  about  these issues.   I t ' s  
business.   They're  wi l l ing to  do anyth ing to  get  a  business  deal  in  China 
without  ra is ing - - the Cathol ic  b ishops can be in  ja i l ,  the Protestant  pastors  
can be in  ja i l ,  the Uighurs  can be arrested,  a nd the Buddhist  monks can be 
str ipped,  and a l l  they care  about  is  gett ing a  deal .  
 GE s igned an avionics  package several  months ago with  China that  wi l l  
l i tera l ly  put  Boeing at  a  d isadvantage.   I t ' s  the deal ,  what  deal  you can make 
for  th is  moment.   At  the  same t ime,  the 2010 -- th ink about  th is - -at  the same 
t ime the 2010 Nobel  Pr ize  recip ient ,  L iu  X iabo,  was ja i led,  the 2009 Nobel  
Pr ize  winner,  Pres ident  Obama,  was host ing a  State  d inner  for  the Chinese 
Premier  Hu J intao and committ ing the U.S.  to  more coope rat ion on space,  
and the Nobel  Pr ize  winner  couldn't  go  to  Oslo  to  p ick up the award,  and h is  
wife  couldn't  even get  out  of  her  apartment  to  go there and is  fo l lowed 
everywhere she goes.  
 One of  the world 's  worst  human r ights  abusers  does not  deserve,  does  
not  deserve,  to  be rewarded with  greater  cooperat ion with  the U.S.   
 For  these reasons,  I 've  been very concerned by th is  administrat ion,  
and quite  f rankly  th is  Congress,  and both  pol i t ica l  part ies ,  their  apparent  
eagerness  to  work with  China on the space program.  The U.S.  has  no 
business  cooperat ing with  the PLA to  help  develop i ts  space program.  
 D id  anybody ever  see the Harry Wu photos where the PLA is  se l l ing 
organs and kidneys for  50 and $55,000?  "Man hears  what  he wants  to  hear ."  
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 Okay.   But  we're  g oing to  d isregard  the se l l ing of  the organs,  and so  i f  the 
Cathol ic  b ishops are  in  ja i l ,  we' l l  work something out .   We' l l  have a  t rade 
delegat ion,  and f rankly  congress ional  delegat ions no more --used to  take - - in  
the o ld  days  they would  take l i sts .   Shultz  w ould  go,  J im Baker  would  go,  to  
Moscow with  l i sts  of  d iss idents.   Neither  go with  l i sts .   They go with  deals .   
They want  to  get  a  business  deal  for  somebody back in  their  own d istr ict .  
 I s  there something fundamental ly  immoral  with  what 's  taking p lace,  
and yet  you want  to  k ind of  do a  deal  with  these guys  who want  to  eat  your  
lunch?  And f rankly,  there 's  much more that  I  could  say.   But  they are  spying 
against  us.  
 The FBI  comes before my committee.   I 've  seen what  they're  doing,  not  
only  for  f ind ing secret s  but  industr ia l  esp ionage,  taking jobs f rom th is  
country.   That 's  why I  inc luded language in  the f isca l  year  2011 Cont inuing 
Resolut ion prevent ing NASA and the Off ice  of  Sc ience and Technology Pol icy  
f rom using federal  funds to,  quote,  "develop,  des ign,  p lan,  promulgate,  
implement ,  or  execute a  b i latera l  pol icy,  program, order ,  or  contract  of  any 
kind to  part ic ipate,  co l laborate,  or  coordinate b i latera l ly  in  any way with  the  
Chinese or  any Chinese -owned company."  
 Last  week,  the Pres ident 's  Sc ience Advisor ,  Dr .  John Holdren,  to ld  the 
committee that  the administrat ion does not ,  does not ,  does not  intend to  
comply with  the statutory prohib it ion.   One day af ter  the hear ing,  actual ly  
he sat  here and he sa id  he was going to  be looking at  th is  th ing,  and later  
the next  day before anyone came in ,  a  letter  came up saying,  and by the 
way,  we're  meet ing with  the Chinese on the 6th,  on  the 7th,  on  the 8th,  on  
the 9th,  and on the 10th.   
 One day af ter  the hear ing,  Holdren was part ic ipat ing in  a  major  
b i latera l  summit  wi th  senior  Chinese of f ic ia ls  to  d iscuss  U.S . -China 
col laborat ion.   I  th ink i t 's  a  b latant  d isregard  for  the law,  very ser iously,  and 
the committee is  current ly  reviewing i ts  opt ions,  inc luding f rankly  maybe 
the only  way you can do th is  i s  just  zero out  h is  of f ice.   Just  say you're  going 
to  th is  in  v io lat ion,  we're  going to  just  zero you out  because i f  there 's  no 
other  way,  i f  they're  not  going to  comply with  the law,  and Holdren doesn't  
care  about  the Cathol ic  b ishops,  he doesn't  care  about  the Buddhist  monk s,  
doesn't  care  about  the Protestant  pastors ,  doesn't  care  about  the s lave 
labor  camps,  then what  e lse  can the Congress  do?  
 The PLA's  space program merits  ser ious and thorough review so that  
Congress  and the administrat ion can fu l ly  understand the recent  
developments.   
 I  want  thank you.   There's  more I  could  say.   I  thank you for  having 
these hear ings  and forc ing th is  Congress  and th is  administrat ion to  deal  with  
an  issue that  quite  f rankly  they just  don't  want  to  deal  with .   And with  that ,  
I  wi l l  just  en d.  
 [The writ ten statement  fo l lows:]  
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WRITTEN STATEMENT OF FRANK WOLF  
A U.S.  REPRESENTATIVE FROM THE STATE OF VIRGINIA  

 
Says U.S. ‘Has No Business’ Helping China Develop Its Space Program 

 
            Washington, D.C. – Rep. Frank Wolf (R-VA), chairman of the House Appropriations subcommittee that 
oversees the budgets of NASA, the National Science Foundation and the White House Office of Science and 
Technology Policy, today delivered the following remarks at a U.S. - China Economic and Security Review 
Commission hearing on the implications of China’s military and civil space programs:  
 
            “I appreciate the commission’s leadership and I strongly support its work in this area.  I believe that this 
review of the Chinese space program is both necessary and long overdue. 
 

“Before I start, I want to express my sincere disappointment that NASA has chosen not to participate in 
this important hearing.  As the agency responsible for our nation’s civil space program, NASA has a unique 
responsibility to lead in this area and to ensure that the American space program remains preeminent.  NASA’s 
absence is reflective of this administration’s abysmal record on American leadership in space.   
 

“Last year, Congress wisely repudiated an administration proposal to take a ‘time out’ from NASA’s 
Exploration program.  Fortunately, Congress rebuked this proposal in the 2010 NASA Authorization Act and has 
provided funding for a robust Exploration program beyond Low Earth Orbit.  
 

“Space is the ultimate ‘high ground’ that has provided the U.S. with countless security and economic 
advantages over the last 40 years.  As the victor of the Cold War ‘space race’ with the Soviet Union, the U.S. has 
held an enormous advantage in space technology, defense capabilities, and advanced sciences.   
 

“Our space program has been the envy of the world.  Federal investments in NASA have generated 
entirely new sectors of our economy, creating hundreds of thousands of private sector jobs for Americans.   
 

“It should not be surprising that many countries have taken notice of the tremendous benefits that the 
American space program has yielded.  It is clear that we are now entering an era of much greater civil, defense and 
commercial competition in space.   
 

“Most countries expanding their space programs are strong U.S. allies that are primarily interested in 
advancing science research or building a commercial space industry.  The Chinese,            however, do not fall into 
this category.  Over the last decade, China has developed its space program at a surprising pace.  In less than 10 
years the Chinese have gone from launching their first manned spacecraft to unveiling plans last week for an 
advanced Chinese space station designed to rival the International Space Station.   
 

“However, the Chinese are not only focusing on establishing a significant presence in Low Earth Orbit.  In 
March, the Chinese state news agency announced its plans for ‘a powerful carrier rocket for making a manned 
moon landing and exploring deep space.’  This announcement confirms what space experts have long believed: the 
Chinese have their sights set on the pinnacle of American achievement – landing a man on the moon.   
 
            “According to the article, the Chinese are planning a heavy lift rocket capable of carrying up to 130 tons.  
This would provide the capacity to launch the critical components for a lunar landing.  The announcement made 
clear that if the United States does not get serious about its own Exploration Program, the next flag planted on the 
moon may be a Chinese flag.   
 

“What concerns me most about the Chinese space program is that unlike the U.S., it is being led by the 
People’s Liberation Army (PLA).  There is no reason to believe that the PLA’s space program will be any more 
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benign than the PLA’s recent military posture.   
 

“For example, according to the Congressional Research Service, ‘on March 9, 2009, the Pentagon reported 
that PRC ships and aircraft operating in the South China Sea had been acting in increasingly aggressive ways toward 
two U.S. Navy ocean surveillance ships operating in the area…’ 

 
“China is taking a more assertive posture globally, and their interests rarely intersect with ours.  Consider 

the 2008 Senate testimony of then-director of National Intelligence Michael McConnell: ‘China continues to 
develop and field conventional theater range ballistic and cruise missile capabilities that will put US forces and 
regional bases throughout the Western Pacific and Asia at greater risk…. China’s arms sales in the Middle East are 
also destabilizing and a threat to US forces, while missile sales to Iran pose a threat to US forces in the Persian 
Gulf.’ 
 

“The U.S. intelligence community notes that China’s attempts to penetrate U.S. agencies are the most 
aggressive of all foreign intelligence organizations.  The Chinese regime has launched some of the most aggressive 
and widespread espionage and cybersecurity attacks against U.S. agencies and contractors. Several years ago, the 
Chinese attacked my office computers and those of many other members of Congress and committees.  China's 
aerospace industry for decades has provided missile technologies and equipment to rogue regimes such as Iran 
and North Korea.  
 

“China’s aims globally are often directly at odds with those of the U.S.  According to the Pentagon, 
weapons that PRC entities supplied to Iran were ‘found to have been transferred to terrorist organizations in Iraq 
and Afghanistan.’  
 

“China has failed to use its influence to bring about a peaceful resolution to the multiple crises in Sudan. It 
is a major arms supplier and source of economic strength to President Bashir’s government in Khartoum.   

 
“China has been no friend in our engagement with Iran either.  U.S. efforts to exert diplomatic pressure 

against Iran’s nuclear weapons program have been thwarted by China’s opposition to U.N. Security Council 
sanctions against Iran.   
 

In a column last year, Robert Samuelson summed it up this way, ‘China’s worldview threatens America’s 
geopolitical and economic interests.’ 
 

“Consider our differing worldviews.  The U.S. was founded on the premise that liberty is a birthright, that 
individual human life is sacred, that the freedom to worship according to the dictates of your conscience is 
paramount.  The Chinese government operates antithetically to these beliefs.   
 

“There is no clearer indication of the gulf that exists between our two countries than the Chinese 
government’s treatment of its own people. 
 

“According to the Cardinal Kung Foundation, currently every one of the more than 30 underground 
bishops of the Catholic Church is either in jail, under house arrest, under strict surveillance, or in hiding.  Protestant 
house church pastors are routinely intimidated and imprisoned.  Their congregations worship in secret.    
 

“An underground house church in Beijing – that I visited shortly before the 2008 Olympic Games – has 
come under growing harassment from the government for daring to hold a worship service in public.  Dozens have 
been arrested or detained.  
 

“According to the Congressional Executive Commission on China's Political Prisoner Database, as of July 
2009, there were 689 Tibetan prisoners of conscience, 439 of whom were monks or nuns. Uyghur Muslims face 
persecution by the Chinese government as well.  China maintains an extensive system of slave labor camps as large 
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as that which existed in the former Soviet Union.   
 

“This is but a snapshot of what can only be described as a grim human rights situation in China.  But rather 
than being a voice for the voiceless, we see U.S. government officials – like the president’s science advisor – who 
spent three weeks in China last year kowtowing to the Chinese regime.   
 

“Ronald Reagan once spoke of the U.S. constitution as a covenant ‘we have made not only with ourselves, 
but with all of mankind.’  We risk breaking that covenant with the kind of posture we display today. 
 

“At the same time that the 2010 Nobel Prize recipient Liu Xiaobo was jailed, the 2009 Nobel Prize winner, 
President Obama, was hosting a state dinner for Chinese premier Hu Jintao and committing the U.S. to more 
cooperation on space with China.  One of the world's worst human rights abusers does not deserve to be rewarded 
with greater ‘cooperation’ with the U.S. 
 

“For these reasons, I have been very concerned by this administration’s apparent eagerness to work with 
China on its space program.  The U.S. has no business cooperating with the PLA to help develop its space program.   
 

“That is why I included language in the Fiscal Year 2011 Continuing Resolution preventing NASA and the 
Office of Science and Technology Policy from using federal funds ‘to develop, design, plan, promulgate, implement 
or execute a bilateral policy, program, order, or contract of any kind to participate, collaborate, or coordinate 
bilaterally in any way with China or any Chinese-owned company.’ 
 

“Last week, President Obama’s science adviser, Dr. John Holdren, told the House Commerce-Justice-
Science Appropriations Subcommittee that the administration does not intend to comply with this statutory 
prohibition.  One day after the hearing, Holdren was participating in a major bilateral summit with senior Chinese 
officials to discuss U.S.-China collaboration.  I take this blatant disregard for the law very seriously and the 
committee is currently reviewing its options.   
 

“The PLA’s space program merits a serious and thorough review so the Congress and Administration can 
fully understand the recent developments in this area.  

 
“I want to thank you for holding this hearing today and look forward to the final report on the 

commission’s review.”   
 

 
 HEARING CO-CHAIR WESSEL:   Thank you,  Mr.  Chairman,  for  your  
leadership ,  for  your  long -term act iv i t ies  on a l l  these issues,  and a lso  for  
your  pass ion.   I t  i s  an  insp irat ion and deeply  appreciated.  
 MR.  WOLF:   Thank you a l l .   Thanks so  much.  
 V ICE CHAIRMAN SLANE:   Thank you,  Congressman.   
 HEARING CO-CHAIR WESSEL:   We're  going to  take a  short  break.   Be 
back in  about  ten minutes  or  so  to  resume operat ions.  
 [Whereupon,  a  short  recess  was taken.]  
 

 
PANEL I I I :   CHINA’S MILITARY SPACE PROGRAM  

  
 HEARING CO-CHAIR BLUMENTHAL:   We are  going to  get  started on our  
th ird  panel  of  the morning,  China's  Mi l i tary  Space Program, and we have 
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some excel lent  witnesses  today,  some of  whom are col leagues and f r iends of  
mine,  some of  whom are welcome to  be in  the future.  
 [Laughter . ]  
 HEARING CO-CHAIR BLUMENTHAL:   I  th ink we're  going to  have a  robust  
d iscuss ion on the mi l i tary  impl icat ions of  China's  space program, both  in  
terms of  force enhancement ,  what  China might  be doing with  regard  to  i ts  
des ire  for  precis ion  str ike  type weaponry,  terrestr ia l ly ,  and how their  space 
programs and space system could  support  operat ions on land and sea and in  
the a ir ,  qu ite  l ike  we do,  as  wel l  as  some of  their  counterspace programs.  
 So  again  I  th ink we have an excel lent  group of  w itnesses  here.   We 
have Mark Stokes,  who served many years  in  the Air  Force and dealt  with  
space and other  industr ia l ,  defense - industr ia l  i ssues,  and is  now Execut ive  
Director  for  the Project  2049 Inst i tute.   
 We have Bruce MacDonald,  who is  the Senior  D ir ector  for  
Nonprol i ferat ion and Arms Control  at  USIP.  
 And Barry Watts ,  who a lso  wrote some very def in i t ive  assessments  of  
U.S .  versus  compet itors ,  I  th ink,  in  a  very t imely  fash ion before people  were 
real ly  paying attent ion to  China in  space,  and he works  at  the Center  for  
Strategic  and Budgetary Assessments  and a lso  former Air  Force of f icer  
h imself .  
 And Dean Cheng f rom the Her itage Foundat ion has  submitted writ ten 
test imony that  wi l l  benef i t  us  great ly ,  and we wi l l  submit  that  for  the 
record.  
 So  I 'd  l ike  to  start  with  Mark Stokes and move on down the l ine.   
Thank you.  
 

STATEMENT OF MARK STOKES,  EXECUTIVE DIRECTOR  
PROJECT 2049 INSTITUTE,  WASHINGTON,  DC  

  
 MR.  STOKES:   Mr.  Chairman,  Commiss ioners,  i t ' s  an  honor  and a  
pr iv i lege to  be asked to  appear  here tod ay to  ta lk  about  one of  my favor i te  
subjects .   The force is  with  me today because I  made i t  r ight  on or  at  least  
c lose to  when I  was supposed to  be here.  
 And of  course,  the topic  today,  space,  and my presentat ion wi l l  be  on 
Chinese mi l i tary  space developm ents,  and with  that  as  a  preface,  what  I 'd  
l ike  to  start  of f  with  is  a  pass ing comment  that  China's  mi l i tary  space 
program has e lements  of  c iv i l ian  and mi l i tary  considerat ions.  
 I  tend to  focus most ly  on the mi l i tary  aspects ,  but  I  just  want  to  sort  
of  put  that  out  f ront ,  that  there 's  a  st rong c iv i l ian  component  with  a  c iv i l ian  
component  pr imar i ly  being at  the Party  and the State  Counci l ,  the 
government  level .  
 But  the dr ivers  for  China's  space program may ,  in  certa in  aspects ,  not  
be that  d i f ferent  f rom oth er  space- far ing nat ions,  pol i t ica l  prest ige,  sort  of  
to  be with  the space program being a  metr ic  of  a  g lobal  power.   But  beyond 
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the pol i t ica l  aspects ,  there are  certa in  economic benef i ts  that  China gains  
f rom invest ing in  space technologies.  
 For  example,  the technica l  sp inoffs ,  not  too d i f ferent  f rom what  we 
had in  our  Strategic  Defense In i t iat ive  announced in  1983.   There are  
commercia l  appl icat ions,  for  example,  in  g lobal  posit ioning systems,  in  
terms of  the sa les  that  investments  in  space systems may ge nerate,  as  wel l  
as ,  for  example,  the revenue that 's  generated f rom commercia l  space 
launches,  which  is  re levant  but  not  necessar i ly  a l l  that  s ign i f icant  in  the b ig  
scheme of  th ings.   
 And in  the f inal  considerat ion or  the f inal  dr iver ,  of  course,  i s  mi l i ta ry,  
hardcore mi l i tary,  and f rom th is  perspect ive,  with in  the mi l i tary,  what  I  
would  l ike  to  do is  take a  l i t t le  b i t  more t ime to  address  organizat ional  
i ssues with in  the mi l i tary,  start ing with  fundamental  warf ight ing interests .  
 Warf ight ing interests  begi n  with in  the People 's  L iberat ion Army with in  
the General  Staf f  Department ,  and there are  a  d i f fuse set  of  organizat ions 
with in  the General  Staf f  Department  that  generate  operat ional  
requirements.   To  g ive  an  example,  the General  Staf f  Department  Second 
Department ,  Inte l l igence Department ,  has  an  interest ,  of  course,  in  imagery 
systems,  both  e lectro -opt ica l  and synthet ic  aperture radar ,  and they have at  
least  one major  organizat ion that 's  involved in  establ ish ing operat ional  
requirements,  and there's  a lso  an  operat ional  angle  in  terms of  management  
of  ground-receiv ing and process ing stat ions,  of  which  there are  maybe two,  
three,  i f  not  more,  both  for  e lectro -opt ica l  and synthet ic  aperture radar  
sate l l i tes .  
 GSD a lso  manages ground segment  of  certa in  aspects  o f  China's  
navigat ion sate l l i te  programs,  speci f ica l ly  the Survey Mapping Department ,  
and there are  certa in  centers  underneath  here that  manage,  for  example,  
reference stat ions,  as  wel l  as  at  least  one that  I 've  been able  to  ident i fy ,  
one laser -ranging syst em that 's  based out  of  a  department  in  X i ’an.  
 But  the organizat ion that  is  most  responsib le  for  t ranslat ing 
operat ional  requirements  into  sort  of  technica l  services  or  sat is fy ing the 
operat ional  requirements  f rom a technica l  perspect ive,  i s  the General  
Armaments  Department .   With in  the General  Armaments  Department ,  there 
are  var ious organizat ions.   For  example,  the key organizat ion would  be a  
second-t ier  department  known as  the E lectronics  and Informat ion 
Infrastructure Department .  
 Underneath  th is  departm ent ,  there are  at  least  four  bureaus,  and the 
key bureau,  of  course,  i s  the Aerospace Equipment  Bureau that  conducts ,  
that  does acquis i t ion  management  to  include managing,  for  example,  R&D 
contracts  f rom the space industry.  
 There's  a lso  a  Manned Space Pro gram Off ice  that  is  equal  in  stature to  
the Informat ion Infrastructure Department .   So  th is  g ives  you an idea of  the 
general  st ructure with in  the PLA in  terms of  sate l l i te  management  or  space 
management ,  in  general .  
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 On the industr ia l  s ide,  there are  two m ajor  organizat ions or  
corporat ions or  conglomerates:  China Aerospace and Science Technology 
Corporat ion;  China Aerospace Science and Industry  Corporat ion.   These 
would  be rough,  very,  very rough equivalents  of  perhaps a  Boeing or  a  
Lockheed Mart in  or  major  U.S .  industry.   And they have business  d iv is ions 
subordinate to  these corporat ions,  focus ing  on certa in  core competencies,  
say,  for  example,  weather  sate l l i tes ,  communicat ion sate l l i tes ,  or  e lectronic  
reconnaissance sate l l i tes .  
 And on the counterspace s i de,  of  course,  you a lso  have intercept  
systems,  space intercept  systems,  as  wel l  as ,  for  example,  microsatel l i tes .  
There's  evidence of  increasing compet it ion  between the Academies,  
compet it ion  for  both  contracts  with  the General  Armaments  Department ,  as  
wel l  as  commercia l  contracts  with  other  parts  of  the Chinese government .  
 From an operat ional  perspect ive,  space can be looked at  in  many ways.  
 I  tend to  look at  where the Chinese appear  to  be going in  their  space 
program from their  prospect ive  aerospace po wer,  and i t 's  not  just  me,  but  
a lso  an  increasing number of  wr it ings  that  tend to  v iew the domains  of  a i r  
and space becoming integrated into  a  s ingle  domain.  In  Chinese,  i t  would  be 
"kongt ian y i t i , "  bas ica l ly  a i r  and space integrat ion l i tera l ly .  
 I t ' s  v iewed as  sort  of  asp irat ional  concept  at  th is  part icu lar  point ,  but  
the manifest  stat ion of  aerospace doctr ine could  be in  var ious,  part icu lar ly  
in  a  st r ike  program, for  example,  hypersonic  cru ise  vehic le  programs that  
manifest  attr ibutes  of  a i r -breath ing p la t forms,  for  example,  a i rcraft ,  as  wel l  
as  bal l i st ic  miss i les .  
 There are  some that  bel ieve,  for  example,  that  China's  ant i -sh ip  
bal l i st ic  miss i le  i s  an  example of  th is  type of  technology in  which  i t  doesn't  
necessar i ly  adopt  a  pure bal l i st ic  t ra jectory,  an d th is  presents  some 
chal lenges,  for  example,  when i t  comes to  miss i le  defense and engaging 
some of  these systems.  
 But ,  in  summary,  as  China increases  i ts  capacity  in  explo it ing the 
benef i ts  of  space systems,  as  wel l  as  at  least  hold ing other  potent ia l  
adversar ies ,  space assets  at  r isk,  i t  certa in ly  at  a  min imum offers  the 
People 's  L iberat ion Army greater  f lex ib i l i ty ,  i f  not  greater  inf luence,  in  
resolv ing d isputes  around the PRC's  per iphery in  the pol i t ica l  leadership 's  
favor .  
 And so  with  that ,  I  wi l l  re serve any other  comments  in  the quest ion 
and answer sess ion.  
 [The statement  fo l lows:]  
 

PREPARED STATEMENT OF MARK STOKES,  EXECUTIVE DIRECTOR  
PROJECT 2049 INSTITUTE,  WASHINGTON,  DC  

 
Mr. Chairman, thank you for the opportunity to participate in today’s hearing on a topic that is important to U.S. 
interests in peace and stability in the Asia-Pacific region.  It is an honor to testify here today.  The evolving capacity 
of the People’s Republic of China (PRC) to apply aerospace power presents a number of challenges for the United 
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States, allies, and friends in the Asia-Pacific region.  In my presentation this morning, I will address the perceived 
nature and intent of PRC investment into militarily relevant space technologies and potential operational 
implications. 
 
Drivers 
 
The PRC has embarked upon an ambitious dual-use, civil-military space program that is predominantly driven by 
the desire to stand among equals in the international community.  However, as in most space programs, there is a 
military stake. China’s motivations for investing significant resources into space programs may differ little from 
other space-faring nations.  From a political perspective, Beijing seeks to elevate its status and prestige 
internationally.  National pride resulting from successes in space may enhance the domestic legitimacy of the 
Chinese Communist Party. From an economic perspective, China benefits from space technology spin-offs, 
commercial applications of space systems, and revenue generated by international satellite launch services.   
 
While political and economic considerations contribute to China’s ambitions in space, the People’s Liberation Army 
(PLA) plays a prominent if not central role.  Aerospace power – the strategic and operational application of military 
force via or aided by platforms operating in or passing through air and space -- is emerging as a key instrument of 
Chinese statecraft.  The PRC understands the potential role that aerospace power can play in pursuing military 
goals.  Control over the skies over a particular region is a critical enabler for dominance on the surface.  Effective 
application of space-based systems, and denying a potential adversary’s effective use of space assets, offers the 
PLA greater flexibility in conducting operations around the country’s periphery and greater confidence in its 
nuclear deterrent.  An ability to hold at risk adversarial space systems also may deter attacks on Chinese space 
systems, or complicate the ability of regional powers to operate in the Asia-Pacific region should deterrence fail. 
 
Overview of Military Space Organizations 
 
Within a broad and fragmented party and government policy framework, the PLA plays a central role in 
coordinating, defining, and managing national space requirements.  Functional offices within the General Staff 
Department (GSD) shape operational requirements for militarily relevant space-based sensors, aerospace 
surveillance systems, and communications satellites.  The GSD, as well as the Chinese Air Force, Navy, and Second 
Artillery Force, also are primary customers of space-based systems.  For example, the GSD Operations Department 
appears to manage reference stations and at least one laser ranging system supporting the country’s expanding 
navigation satellite network.  Other GSD departments operate sites for processing and distributing downlinked 
imagery and electronic reconnaissance information. 
 
The PLA’s General Armaments Department (GAD) oversees the development and acquisition of technical solutions 
to satisfy GSD operational requirements, and manages launch, tracking, and control of civilian and military 
satellites and other orbital systems.  For example, GAD’s Electronics and Information Infrastructure Department 
appears to play a leading role in developing technical requirements for the PLA’s space-based maritime 
surveillance architecture.  GAD mans China’s National Space Command and Control Center, and coordinates 
technical aspects of the country’s manned space program through its 921 Engineering Office.  GAD-managed 
expert working groups leverage expertise from across China’s science and technology community in order to break 
down institutional and bureaucratic barriers that may inhibit technological progress. 
 
Research and development (R&D) and manufacturing of Chinese space systems is centered upon two state-owned 
defense industrial establishments:  the China Aerospace Science and Technology Corporation (CASC) and China 
Aerospace Science and Industry Corporation (CASIC).  Along with senior academics within the scientific community, 
CASC and CASIC also function as national proponents for aerospace power.  Aided in part by technologies funded 
by national-level research efforts such as the 863 Program, CASC and CASIC research academies specialize in 
certain space-related core competencies, such as heavy lift launch vehicles, tactical solid fueled launch vehicles, 
weather satellites, and communication satellites.  CASIC appears to serve as a lead systems integrator for tactical 
microsatellite and space intercept systems.  Increasingly accountable for profit and loss reporting, trends indicate 
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growing competition between business divisions for R&D and manufacturing contracts managed by GAD and other 
customers.  Other defense industrial enterprises, such as the China Electronics Technology Corporation (CETC), 
may supply sub-systems, such as space-based electronic reconnaissance receivers or data links.  The State Council’s 
China National Space Administration coordinates and executes international space cooperation agreements. 
 
Emerging Capabilities 
 
The PLA is expanding its ability to project military power vertically into space and horizontally beyond its 
immediate periphery in order to defend against perceived threats to national sovereignty and territorial integrity.  
Over time, the PRC’s defense establishment may gain a limited ability to conduct “new historic missions” to 
enforce a broader set of security interests beyond China’s immediate periphery.  PLA observers view air and space 
as merging into a single operational medium of the future, with the English term aerospace best describing the 
linkage between the two domains. 
 
Increasingly sophisticated space-based systems expand PLA battlespace awareness and support extended range 
conventional precision strike systems.  Space assets enable the monitoring of naval activities in surrounding waters 
and the tracking of air force deployments into the region. The PLA is investing in a diverse set of increasingly 
sophisticated electro-optical (EO), synthetic aperture radar (SAR), and electronic reconnaissance assets.  Space-
based remote sensing systems also provide the imagery necessary for mission planning functions, including 
automated target recognition technology that correlates pre-loaded optical, radar, or infrared images on a missile 
system’s computer with real time images acquired in flight.  A constellation of small electronic reconnaissance 
satellites, operating in tandem with SAR satellites, could provide commanders with precise and timely geolocation 
data on mobile targets.  Satellite communications also offer a survivable means of linking sensors to strike systems, 
and will become particularly relevant as PLA interests expand further from PRC borders.  Authors publishing in 
authoritative journals have advocated accelerating and expanding China’s space-based surveillance system to 
cover targets operating out to a range of 3000 kilometers from the shoreline. 
 
The GAD boosts payloads into orbit from three fixed launch centers in China, with a fourth for heavier payloads 
under construction on Hainan Island.  A diverse and reliable family of launch vehicles is available depending on 
mission and payload weight.  Cost effectiveness and reliability are key factors shaping design of new generation 
launch vehicles.  Over time, the PLA may acquire mobile or air launched solid-fuelled launch vehicles for placing 
small tactical satellites into orbit during crisis situations.   
 
The PLA also is modernizing its ground-based surveillance and tracking system in order to meet demands 
presented by its expanding presence in space and defend against perceived air and space threats.  Supported by an 
improved surveillance and tracking system, the PLA has demonstrated a rudimentary ability to engage flight 
vehicles in space, such as polar orbiting satellites and medium range ballistic missiles.  While GAD has a well-
established space tracking and control network, the PLA appears to be investing R&D resources into ground-based 
radar systems capable of providing queuing quality data for engaging targets in space.  A prototype long range 
large phased array radar has been used to support missile defense and anti-satellite testing.  One space 
surveillance radar R&D study indicated a requirement for detecting and tracking targets as small as 10 centimeters 
at an altitude of 500 kilometers.  The PLA also has invested in electronic countermeasure technologies that could 
degrade an adversary’s satellite communications, navigation satellite signals, or SAR satellites operating within line 
of sight of an emitter. 
 
As its persistent sensor, data fusion, and command and control architecture increases in sophistication and range, 
the PLA’s ability to hold at risk an expanding number of targets throughout the western Pacific Ocean, South China 
Sea, and elsewhere around its periphery is expected to grow.  In line with the PLA’s “informationization” goals, 
precision guidance enjoys a high R&D priority.  For high altitude target acquisition of moving targets at sea, China’s 
defense R&D community appears to be investing significant resources into developing a missile-born SAR capability 
that would be integrated with satellite positioning and inertial navigation systems.  Existing and future data relay 
satellites and other beyond line of sight communications systems could transmit targeting data to and from 
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theater command elements. Developments underway suggest that the PLA is improving its ability to quickly 
download, process, and disseminate information obtained from space systems.  Space-based assets have been 
integrated into “Blue Force” ballistic and ground launched cruise missile operational training exercises.   
 
The PLA’s ability to conduct operational strike missions is likely to be restricted by the range of its persistent 
surveillance.  While China’s militarily-relevant space remote sensing capabilities are expanding, PLA and defense 
industry writings highlight the potential for “near space” flight vehicles that could augment space-based systems 
for persistent region-wide surveillance capability during crisis situations.  “Near space” is the realm between 20-
100 kilometers in altitude.  As conceptual studies have noted, coverage from platforms in near space offer similar if 
not improved resolution as compared to satellites in low earth orbit, and flight duration that may exceed 
airbreathing unmanned aerial vehicles.  Near space flight vehicles are noted for their small radar and thermal 
cross-sections that make them difficult to track and target.  Within the last five years, CASC and CASIC have 
established design bureaus for near space flight vehicle R&D.   
 
One additional aspect of PRC aerospace modernization is worthy of note.  China appears to be investing R&D 
resources into advanced hypersonic propulsion technologies.  Success over the longer term could present 
opportunities for efficient launch of payloads into space, as well as long range precision strike missions.  
Hypersonic aerospace flight vehicles exemplify the merging of the air and space domains from both an operational 
and industrial perspective.  Hypersonic aerospace flight vehicles under development in China could be divided into 
two categories: 1) a boost-glide vehicle that is launched into a sub-orbital trajectory by a ballistic missile; or 2) a 
horizontal take off and landing strike system that utilizes an airbreathing supersonic combustion ramjet (scramjet) 
engine to propel a vehicle to hypersonic speeds.  Key areas of R&D include high lift-to-drag ratio delivery vehicles, 
high temperature materials for thermal protection, precision navigation, guidance and control, and ability to 
maintain external radiofrequency links through plasma in near space. 
 
Summary 
 
In short, PRC space-related ambitions are driven by political, economic, and military considerations.  With a broad 
mandate granted by Chinese Communist Party and government leadership, the PLA plays a leading role in 
developing operational requirements for militarily-relevant space systems, overseeing technology development 
that could satisfy operational requirements, and managing the national space launch, tracking, and control system. 
  
 
The PLA is investing in aerospace capabilities that may offset shortcomings in the face of a more technologically 
advanced adversary. Long range precision strike assets could offer the PLA a decisive advantage in resolving 
conflicts on terms favorable to PRC interests.  Extended range conventional precision strike assets, supported by 
sensor architecture that is inclusive of space-based surveillance assets, could facilitate attainment of air superiority 
in the event of disputes over territorial or sovereignty claims around China's periphery.  In a future contingency 
requiring U.S. intervention, space-enabled long range precision strike assets could seek to suppress U.S. operations 
from forward bases in Japan, from U.S. aircraft battle groups operating in the Western Pacific, and perhaps over 
the next five to 10 years from U.S. bases on Guam.  PRC interests may expand beyond its immediate periphery. 
Space-based capabilities also could enhance China’s ability to conduct other missions, such as peacekeeping or 
humanitarian relief.  
 

 
 HEARING CO-CHAIR BLUMENTHAL:   Thank you,  Mr.  Stokes,  and I  wi l l  
say to  my fe l low Commiss ioners,  i t  i s  t rue that  Mark being on t ime is  a  
specia l  pr iv i lege for  us  and shows how ser iously  he takes us.  
 With  that ,  Mr.  MacDonald.  
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STATEMENT OF BRUCE W.  MacDONALD,  SENIOR DIRECTOR  
U.S.  INSTITUTE OF PEACE,  WASHINGTON,  DC  

 
 MR.  MacDONALD:   Thank you very much,  Mr.  Chairman,  members  of  
the Commiss ion.   I  see a  number of  o ld  f r iends here as  wel l .   Thank you for  
invit ing me to  d iscuss  the important  issues of  China's  mi l i tary  space pol icy  
and programs and their  impl icat ions.  
 I 'm speaking in  a  pr ivate  capacity,  and my comments  do not  represent  
the v iews of  the United States  Inst i tute  of  Peace.  
 Th is  hear ing is  t imely,  and  i t 's  one of  r is ing urgency.   S ince China 
destroyed an aging weather  sate l l i te  with  i ts  new ant i -sate l l i te ,  or  ASAT,  
capabi l i ty  in  2007,  i t  has  developed more advanced mi l i tary  space 
capabi l i t ies ,  as  Ambassador  Schulte  ha s  ment ioned to  you.  
 Th is  should  no t  surpr ise  us,  nor  should  we be str icken with  fear ,  but  
we would  be quite  unwise to  ignore these developments.   The PLA 
recognizes  that  U.S .  space assets ,  coupled with  our  advances in  absolute ly  
br i l l iant  weaponry,  have provided us  with  unprecedented g loba l  
convent ional  mi l i tary  super ior i ty .  
 Ch ina is  not  our  enemy,  but  their  growing economic and mi l i tary  
power coupled with  many f r ict ion  points  in  our  re lat ionship ,  most  notably  
over  Taiwan,  mean we can't  ru le  out  a  future conf l ict .   The PLA and U.S.  
Armed Forces  both  would  be derel ict  in  their  dut ies  i f  they had no 
cont ingency p lans for  th is .  
 As  the current  infer ior  mi l i tary  power,  the PLA has  every incent ive  to  
develop opt ions for  of fensive  operat ions against  weak points  in  the U.S.  
mi l i tary  posture l i ke  space,  just  as  our  mi l i tary  establ ishment  should  
develop opt ions against  Chinese weak points ,  and I 'm sure they have.  
 The PLA has  just  seen how U.S.  Specia l  Forces,  us ing sate l l i te  
photography,  space -der ived weather  and e lectronic  inte l l igence,  a long with  
GPS and other  space -enabled informat ion and data,  executed a  br i l l iant ly  
successfu l  st r ike  against  Osama b in  Laden hal f  a  wor ld  away f rom the U.S.   
Th is  operat ion was bui l t  on  a  f i rm foundat ion of  informat ion in  which  space 
p layed a  v i ta l  ro le ,  and I 'm sur e the PLA not iced.  
 Is  i t  any wonder  that  the PLA would  want  to  be able  to  interrupt  these 
r ivers  of  informat ion that  enable  our  mi l i tary  super ior i ty  and are  provided 
by space assets?  
 Th is  space-enabled informat ion a l lows our  decis ion -making,  our  
weapons,  and especia l ly  our  warf ighters  to  be far  more ef fect ive  than in  the 
past - -v i ta l  advantages across  the spectrum of  potent ia l  conf l ict .   The PLA 
certa in ly  wants  to  be able  to  great ly  weaken U.S.  mi l i tary  power in  wart ime,  
and I  bel ieve the PLA could  do so  w ith in  a  decade us ing i ts  k inet ic  k i l l  and 
other  ASAT weapons i f  i t  chose to  deploy them in  large numbers,  and that  
certa in ly  bears  watching.  
 Based largely  on China's  ASAT test ,  in  fact ,  other  nat ions are  now 
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interested in  ASAT as  wel l ,  such as  India  and R uss ia .  
 Th is  st rategic  space s i tuat ion is  t roubl ing.   Though we are  ahead in  
space,  and our  capabi l i t ies  wi l l  grow over  t ime,  the margin  of  our  advantage 
seems l ike ly  to  d imin ish  as  China increases  i ts  space capabi l i t ies ,  and these 
PLA ef forts  are  funded b y a  v igorous,  fast -growing economy and supported 
with  fu l l  appreciat ion for  the ro les  that  space -enabled informat ion and 
informat ion warfare  p lay in  modern conf l ict .  
 Beyond their  ASAT test ,  Ch ina demonstrated their  growing h it - to-ki l l  
technology when they  demonstrated a  bal l i st ic  miss i le  intercept  last  year .   
Th is  successfu l  test  has  ser ious strategic  impl icat ions for  U.S .  secur i ty  
interests  that  I  bel ieve have been largely  ignored to  date.  
 Senior  Chinese mi l i tary  and pol i t ica l  leadership  c lear ly  apprecia tes  the 
s ign i f icance of  space.   18  months ago,  the PLA Air  Force Chief  of  Staf f  spoke 
of  the inevitabi l i ty  of  space conf l ict ,  fo l lowed one week later  by Hu J intao's  
statement  about  the PLA Air  Force requirement  of  developing both  of fensive  
and defensive  sp ace capabi l i t ies .  
 Ch ina's  most  recent  Defense White  Paper  a lso  states  once again  that  
space p lays  a  prominent  ro le  in  i ts  secur i ty  th inking.   The Web S ite  of  the 
dai ly  newspaper  of  the Centra l  Mi l i tary  Commiss ion recent ly  cr i t ic ized 
Deputy Ass istant ,  and th is  morning's  witness,  Secretary of  Defense for  Space 
Pol icy  Greg Schulte 's  c i t ing of  China's  ant i -space weaponry development .  
 But  something very s ign i f icant  happened ,  I  note  here,  and that  is  
a l though China retorted that ,  wel l ,  some countr ies  are  worr ie d  about  U.S .  
ant i -space capabi l i t ies ,  they d id  not  deny the accuracy of  Ambassador  
Schulte 's  statement ,  whereas,  in  previous years ,  they have  denied .   Th is  i s  
qu ite  a  noteworthy change,  I  th ink,  g iven i ts  or ig in .  
 Last  year ,  the PLA sa id  that  our  new space  pol icy  is  "seeking space 
hegemony" as  a  "core U.S.  object ive,"  and that  we are  developing and 
deploying space -based weapons,  and that 's  our  establ ished strategy.  
 I  th ink that  these and other  d istorted PLA accounts  must  be ca l led  out  
and refuted,  lest  mor e junior  PLA of f icers  and others  who read PLA 
publ icat ions and hear  their  statements  accept  them uncr i t ica l ly .   And there's  
a  tendency,  as  we a l l  know,  part icu lar ly  among th ird -world  countr ies ,  to  
tend to  want  to  accept  what  China says  about  the b ig  bad Un ited States,  
more than what  we say.  
 T ime and again  the United States  has  been rebuffed in  seeking greater  
openness  and transparency in  space and China’s  larger  defense strategy.  
 But  the PLA has  been publ ish ing an  increasing number of  papers  on 
these issu es that  have not  received enough attent ion.   The problem,  I 'm 
to ld ,  i s  pr imar i ly  a  resource constra in t  on our  s ide,  that  we're  not  devot ing 
enough resources  to  inte l l igence and analys is .  
 One th ing is  c lear :  China overal l  i s  qu ite  opaque.   Despite  a l l  thes e 
writ ings,  they are  very opaque on their  mi l i tary  space pol icy  and doctr ine.   
C lear ly ,  we need more c lar i ty  on PLA and Chinese government  th inking on 
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space deterrence doctr ine,  stabi l i ty  and re lated issues.   I f  there is  any 
aspect  of  space secur i ty  that  n eeds more attent ion and resources,  space 
inte l l igence and analys is  i s  i t .   I t ' s  hard  to  f ight  what  you don't  understand.   
 Now,  i t  would  be easy to  fa l l  into  the assumpt ion that ,  wel l ,  Ch ina has  
the most  at  stake,  and they're  just  looking for  war.   Ch ina s ees the United 
States  as  mi l i tar i ly  super ior  to  them, and so  they would  be unl ike ly  to  
consciously  provoke any mi l i tary  conf l ict  in  the near  to  midterm.  I  don't  
bel ieve China is  spoi l ing for  a  f ight  with  the United States.   They've come 
too far  to  want  to  p lace their  substant ia l  economic achievements  at  r isk  
unless  they face an extraordinary threat  to  their  nat ional  secur i ty.  
 P lus,  as  you know better  than I ,  Ch ina faces  ser ious demographic  
real i t ies  over  the next  couple  of  decades which  further  underscore s  China's  
need for  stabi l i ty  and cont inued economic growth for  years  to  come.  
 One part icu lar  th ing on the PLA,  though,  I  would  ca l l  out ,  and that  is  
whi le  China's  c iv i l ian  leadership  has  become more sophist icated in  deal ings  
with  the rest  of  the world ,  th e same can't  be sa id  for  the PLA senior  of f icer  
corps.  
 They t ravel  a  lot  less ,  interact  with  the outs ide world  a  lot  less  than 
their  c iv i l i zan  counterparts ,  and so  the PLA overal l  v iews world  events  f rom 
a less  knowledgeable  perspect ive,  and I  th ink that  can be very dangerous in  
a  l ike ly  cr is is  s i tuat ion.  They  a lso  have no equivalent  to  our  Nat ional  
Secur i ty  Counci l  so  there is  not  th is  k ind of  a  body avai lab le .   I  th ink the 
United States  should  remain  preeminent  in  space,  and we can,  but  there are  
a  lot  o f  space deterrence issues that  need to  be examined and real ly  haven't  
been very wel l .   I  made an attempt  in  my Counci l  on  Foreign  Relat ions study,  
and a lso  in  terms of  space stabi l i ty ,  I  would  a lso  g ive  a  p lug for  the America  
Strategic  Posture ,  which  spoke  to  the space  issue.   Th is  was the report  of  
the Perry-Schles inger  Commiss ion,  the Congress ional  Commiss ion on the 
Strategic  Posture of  the United States.  
 So  I  see that  my t ime is  up  so  let  me just  say that ,  in  conclus ion,  I  
th ink the United States  should  put  greater  ef fort  and resources  into  
understanding the PLA space program and larger  mi l i tary  intent ions in  
space,  inc luding space inte l l igence,  put  more emphasis  on understanding 
how space deterrence works,  cont inue to  seek to  engage China on key space 
stabi l i ty  i ssues,  and ensure at  least  that  others  understand why U.S.  
d ip lomat ic  in i t iat ives  are  super ior  to  the Chinese -Russ ian  proposal ,  and 
enhance our  space s i tuat ional  awareness  and space inte l l igence,  and we 
should  chal lenge the PLA on some of  i t s  spa ce statements  and set  the record 
stra ight .  
 Thank you,  and I  look forward to  your  quest ions.  
 [The writ ten statement  fo l lows:]  
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PREPARED STATEMENT OF BRUCE W.  MacDONALD,  SENIOR DIRECTOR  
U.S.  INSTITUTE OF PEACE,  WASHINGTON,  DC  

 
Mr. Chairman and Members of the Commission, it is a pleasure to appear before you today, and I thank you for 
extending to me this invitation to discuss the important issue of China’s military space policy and programs and 
their implications for the security of the United States and its allies and friends.  I am speaking purely in a private 
capacity, and my comments do not represent the views of the United States Institute of Peace (USIP), which 
provides analysis, training and tools to help prevent, manage and end violent international conflicts, promote 
stability, and professionalize the field of peacebuilding.  Prior to USIP, I led the Council on Foreign Relations study 
of China, Space Weapons, and U.S. Security, which built upon my years of national security policy work in and out 
of government, travel to China, and training as an aerospace engineer. 

The Chinese Challenge 

This hearing is timely, and one of rising urgency.  In the more than four years since China destroyed an aging 
weather satellite, demonstrating not only an anti-satellite (ASAT) capability but the potential for strategic ballistic 
missile defense capability as well, it has proceeded to deploy more, and more advanced, military space capabilities 
as well.  We should not be surprised by this, nor should we be stricken with fear.  We would, however, be unwise 
to ignore both these developments, which are public knowledge, and other developments that are of a classified 
nature. 

The Peoples’ Liberation Army (PLA) appears to recognize what most thoughtful observers of national security also 
recognize, that U.S. space assets, coupled with our advances in brilliant weaponry, have provided the United States 
with unprecedented and unequaled global conventional military capabilities.  Both China and the United States are 
fortunate that neither country is the enemy of the other.  However, China’s growing economic and military power, 
coupled with friction points in the relationship, most notably over Taiwan, suggest that a future U.S.-China conflict, 
though unlikely, cannot be ruled out.  The PLA and U.S. armed forces both would be derelict in their duties if they 
did not have contingency plans for such a conflict.  As the current inferior military power, the PLA has every 
incentive to develop options for offensive operations against weak points in U.S. military posture, just as our 
military establishment should develop options against weak points in Chinese defenses. 

PLA officers have noted the great U.S. dependence upon space assets and capabilities and the way they multiply 
U.S. force effectiveness.  Just recently, they saw how U.S. special forces, and the military and civilian leadership 
that commanded them, heavily depended upon satellite photographs, space-derived weather and electronic 
intelligence, GPS, other space-enabled information, and satellite communications in executing the strike against 
Osama bin Laden’s compound in Pakistan.  This brilliantly successful operation was built on a firm foundation of 
information in which space played a vital role in creating.. 

Is it any wonder that the PLA would want the capability to interrupt these rivers of information and services that 
our space assets provide?  This information allows our military decision-making, our weapons, and especially our 
warfighters to be far more effective than in the past, vital advantages across the spectrum of potential conflict.  
These “space-enabled information services” lie at the heart of U.S. military superiority.  The PLA certainly wants to 
be able to greatly weaken U.S. military power in wartime, and I believe the PLA could do so within a decade using 
its kinetic kill and other ASAT weapons if it chose to deploy them in large numbers, and thus pose a serious threat 
to U.S. space assets.  China is also pursuing other programs that have important ASAT implications, and other 
nations are interested in ASAT as well, such as India and Russia.  
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This strategic space situation is troubling.  Though absolute U.S. advantages in space should increase over time, the 
margin of U.S. advantage seems likely to diminish as China increases its space capabilities and space exploitation, 
and the PLA will reap both the military advantages and vulnerabilities of greater space capabilities.  These PLA 
efforts are funded by a vigorous, quickly growing economy and supported by a government with full appreciation 
for the roles that space-enabled information and information warfare play in modern conflict.  U.S. and Chinese 
strategic interests in East Asia are not foreordained to lead to conflict; each has much to lose if this happens, and 
each appreciates the other’s military capabilities.   

China’s demonstration of an anti-satellite (ASAT) capability through the downing of an old Chinese satellite in 2007, 
demonstrated at least basic hit-to-kill (HTK) technology capability.  They further demonstrated their HTK prowess 
in January 2010 when they performed a successful ballistic missile intercept test.  This shows growing mastery of 
HTK technology, as hitting a longer range ballistic missile or warhead is a more challenging HTK task than hitting an 
orbiting satellite.  This successful missile defense test has important strategic implications for U.S. security interests 
that have to date been largely ignored.  One Chinese source me that Chinese scientists had been actively pursuing 
HTK technology development ever since the United States first demonstrated HTK technology in the homing 
overlay experiment (HOE) in 1984.  This source said that Chinese scientists saw at that time the strategic 
significance of HTK technology and the importance of China mastering it – which they now appear to have done.  
Besides the kinetic ASAT the PLA tested in 2007, China reportedly has other offensive space programs under 
development, including lasers, microwave- and cyber-weapons.  We also face the twin realities that defending 
space assets is more difficult than attacking them; and while advancing technology will help both defense and 
offense, the offense is likely to benefit more.   

Senior Chinese military and political leadership also appears to appreciate the national security significance of 
space.  18 months ago, the PLA Air Force chief of staff, Gen. Xu Qiliang, spoke of the inevitability of space conflict, 
followed one week later by Hu Jintao’s statement about the PLA-AF “requirement of *developing+ both offensive 
and defensive space capabilities.”  Writings in authoritative Chinese military journals also show a clear awareness 
of the growing military role that space assets play in advanced conventional military capabilities.  A recent article in 
China reporting on the launch of the latest Chinese Beidou (GPS-type) satellite cited one Chinese military expert as 
noting that 90% of advanced weapons currently depend upon GPS for their operation.  China’s 2008 Defense white 
paper also notes the major role of “informationized warfare” in future conflicts and devotes an entire section to 
“promoting the informationization of China’s national defense and armed forces in the paper.  China seeks to have 
a significant capability in this area by 2020 and to be able to prevail in such warfare by 2050, according to their 
white paper.  China's most recent defense white paper, released two months ago, acknowledges once again that 
space plays a prominent role in its security thinking.  The paper notes, among other national defense taskings, to 
maintain China’s “security interests in space, electromagnetic space and cyber space.”   

The website of the daily newspaper of the Central Military Commission recently criticized Deputy Assistant 
Secretary of Defense for Space Policy Greg Schulte’s citing of China’s “anti-space weaponry.”  I am particularly 
struck by the fact that the CMC newspaper, though it countered that some countries are worried about U.S. “anti-
space” capabilities, did not deny the accuracy of Ambassador Schulte’s statement, as China usually does.   This is 
quite a change, one I believe is noteworthy given its origin. 

The PLA views last year’s revised U.S. space policy as “seeking space hegemony” as a “core U.S. objective,” and 
claims that “developing and deploying space-based weapons is America’s established strategy,” according to 
published accounts.  These and other distorted PLA views must be called out and refuted, lest more junior PLA 
officers, and others who read PLA publications accept them uncritically.  

The key questions are what Chinese intentions are for these capabilities, and what the implications are for the 
United States. 

 

Chinese Military Space Intentions 

A fundamental problem we face is that China says little at an official level about its military space policy and 
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doctrine.  Chinese counterspace capabilities may be intended purely for deterrence purposes, to be used in 
warfare at a time of their choosing, or some combination of the two.  PLA leaders have informally told U.S. officials 
and others that it is in the interest of an inferior power to keep secret information about its weaknesses and 
strengths, and they appear to be following this advice quite strictly.  Time and again the U.S. has been rebuffed in 
seeking greater openness and transparency in Chinese space and larger defense strategy.  That said, the PLA 
publishes an increasing number of papers on these issues that have not received enough attention, the problem, I 
am told, being a resource constraint. 

There is a sizable PLA literature on space conflict, but it is unclear how well this reflects Chinese government 
thinking, any more than U.S. military journals reflect official U.S. policy.  However, China’s ASAT and missile 
defense tests and this literature demonstrate a PLA awareness of the importance of offensive counterspace (OCS) 
capabilities and strongly suggest that such capabilities are part of China’s larger plans for the future – and perhaps 
missile defense capabilities as well.  It is also unclear whether this reflects PLA interest in OCS for warfighting or 
just for deterrence, though I suspect it is likely a mixture of both. 

Should China choose to deploy its demonstrated ASAT system, or more advanced versions of it, U.S. space assets 
and the military and economic infrastructures they support would be put at risk.  One thing is certain – more clarity 
on PLA and Chinese government thinking on space deterrence, doctrine, space stability, and related issues – and 
Russian thinking, too -- are urgently needed and are important to U.S. security.  If there is any aspect of space 
security that needs more resources, space intelligence and analysis is it. 

In the face of this growing Chinese military space challenge, it is easy to assume the worst about Chinese 
intentions.  China seeks to be able to prevail militarily at some point in the future should conflict come, but they 
see the United States as militarily superior to them and thus would be unlikely to consciously provoke any military 
conflict.  While we should guard against a worst case, we should not treat it as a given.  I do not believe China or 
the PLA is spoiling for a fight with the United States – China has come too far to want to place their substantial 
economic achievements at risk unless they faced an extraordinary threat to their national security.  In addition, 
China faces serious demographic realities over the next couple of decades, where their ratio of workers to retirees 
will shrink substantially (the result of their one-child policy), which further underscores China’s need for stability 
and continued economic growth for years to come.    China also has additional needs, and vulnerabilities: 

 Growing environmental problems and water shortages with no obvious solutions that are growing 

irritants to the public; 

 A relentless search for new sources of manufacturing inputs; 

 An increasingly restive working class that is making new demands for higher wages and political freedoms; 

 A non-democratic one-party system that leaves its senior leadership constantly looking over its shoulder 

at possible challenges to its authority, especially in the aftermath of the “Arab Spring”; 

 Growing citizen anger against corruption and cronyism that seems impossible for the CCP to root out; and 

many more. 

These factors are reasons why China is probably not looking for war with the United States, though they also could 
inadvertently become factors in China’s stumbling into a conflict they would ordinarily not want, through 
miscalculation or distraction. 
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One characteristic of too many wars in the last century is that they are the result of miscalculation that ignites the 
tinder of fundamental geopolitical tensions.  Averting major power conflict requires skillful management of 
tensions by senior leaders of the major powers.  China has become much more internationally sophisticated, 
though with important exceptions, in its dealings with the rest of the world than has been true in the past, and this 
is reflected in its civilian leadership.  Unfortunately, the PLA’s senior officer corps trails its civilian counterparts in 
this respect.  They have much less interaction with foreign official and travel abroad much less frequently than 
their U.S. counterparts.  This means that the PLA overall views world events from a less knowledgeable and 
sophisticated perspective, a danger in this increasingly complex world, and could explain, for example, the political 
“tone-deafness” of the PLA in the manner they conducted their 2007 ASAT test.   

This PLA problem becomes more serious when one realizes that the PLA is organizationally separate from the rest 
of the Chinese government, and reports only to the Central Military Commission, currently chaired by President Hu 
Jintao.  President Hu, and his likely successors, have no significant military background, and the majority of the 
CMC’s members are top PLA officers, suggesting that civilian oversight of major military decisions and 
consideration of their larger implications are not as carefully reviewed as in the U.S. government.  Normally this 
would not be too great a concern, but in a crisis this could be dangerous.  Add to this the fact that China has no 
equivalent of our National Security Council, a critically important body for coordinating our security decision-
making, and one comes away concerned about the relative insularity of the PLA in the Chinese power structure.  In 
a crisis, the PLA probably cannot be counted on to show as sophisticated a sense of judgment as one would hope 
any country’s military leaders, even an enemy’s, to show.  All these problems and many more pose potential 
threats to internal political stability and Communist Party control, providing ample opportunity for crisis and 
conflict in the years ahead. 

Overview of The Strategic Landscape of Space 

Space assets, and the communications and cyber links that enable them to function, are the means by which 
essential national security information is either generated, transmitted, or both.   This information is the lifeblood 
of U.S. conventional military superiority and plays a key role in U.S. strategic nuclear posture as well.  As such, 
these space related assets represent extraordinarily appealing targets in any future conflict, and their relative 
vulnerability can provide dangerously attractive incentives in a crisis to pre-empt, escalating to war.  Resisting this 
temptation to attack may be morally virtuous but could be strategically unwise: going first in a space conflict with a 
near-peer space adversary appears to offer many advantages, while absorbing such a strike, with all its attendant 
destruction of military capabilities, and then responding to the attack against an opponent fully expecting such a 
response, appears to be militarily and strategically quite undesirable. 

 

As technology advances, the ways of interfering with, disrupting, or destroying information streams in space or 
supporting space systems will likely increase, as will U.S. and others’ dependence upon such systems.  Providing 
defensive options for U.S. space assets should be pursued where appropriate, but most space observers believe 
that offense has the advantage in space over defense, as General Cartwright observed last May.  Cartwright also 
noted that the challenging issues that space poses has made the Space Posture Review “the most difficult of all the 
defense reviews” the Obama Administration has undertaken. 

 

The overall U.S. goal in space should be to shape the space domain to the advantage of the United States and its 
allies, and to do so in ways that are stabilizing and enhance U.S. and allied security.  The United States has an 
overriding interest in maintaining the safety, survival, and function of its space assets so that the profound military, 
civilian, and commercial benefits they enable can continue to be available to the United States and its allies.  This 
need not mean that China and others must perforce be disadvantaged by such an arrangement – there should be 
ample opportunity for many countries to benefit and prosper from a properly crafted system of space 
management.   

 



 

47 
 

VSM    

There is an inherent risk of strategic instability when relatively modest defense efforts create disproportionate 
danger to an adversary, as with space offense.  And there is a serious risk of crisis instability in space when “going 
first” pays off – destroying an adversary’s satellites before he destroys yours.  We don’t know what would happen 
in a crisis, but the potential for space instability seems high and likely to grow. 

The United States can and should remain pre-eminent in space, but many issues are begging to be addressed, 
including: 

 How does deterrence function in space?  Could limited counterspace attacks remain limited, or would they 
inevitably escalate into all-out space conflict? 

 How can countries with less to lose in space than we be deterred?  Are there asymmetric means available to us 
for deterrence? 

 Is space deterrence possible without offensive space capabilities?  If so, how?  If not, what kinds of capabilities 
are most stabilizing? 

 What U.S. space strategy, and resulting acquisition strategy, in that order, would promote U.S. security 
interests and reduce space instability over the longer term? 

 How do China, Russia and others see space stability?  How will this shape China’s space doctrine, acquisition, 
strategies, and diplomacy? 

Creating a stable space domain requires the United States to respond to space threats in a responsible manner, 
one that ideally does not prod other nations to greater counterspace efforts than they would otherwise pursue. If 
not careful, the United States could create a self-fulfilling prophecy as nations like China or Russia would see 
evidence of U.S. attempted space hegemony, they likely would accelerate their own efforts, just as we would if the 
roles were reversed.  China faces the same challenge as well.  We should not seek offensive counterspace 
capability at the expense of effective steps to protect U.S. space capabilities; both can be accommodated.   

China and Space Diplomacy 

As significant a role that space diplomacy can play in contributing to space stability and responsible space 
stewardship, China’s activities in space arms control sadly do not provide any basis for optimism on Chinese, or 
PLA, intentions in space.  China and Russia have for years promoted their joint draft “Prevention of the Placement 
of Weapons in Outer Space, the Threat or Use of Force against Outer Space Objects (PPWT).”  The PPWT proposes 
to ban all space weapons but provides no credible means for verification.  When I approached one Chinese space 
specialist about verification a few years ago, he acknowledged that verification would be difficult but told me that 
“You Americans are so technologically clever – you’ll figure out a way”!   

 

The PPWT likely serves primarily as a way for China to buy time to enable them to attain a stronger military 
position, perhaps even catch up to the U.S., in a field where they were far behind us.  With the previous U.S. 
opposition to international agreements on space, it also left a diplomatic vacuum that China and Russia skillfully 
filled with the PPWT, portraying an image of peaceful intentions in space.  It is intriguing to note that with the EU 
and U.S. in recent months speaking favorably of a draft code of conduct that is a vastly more realistic step than the 
PPWT, the PLA is now attacking it as an attempt to impose Western regulations on China.  This code of conduct 
provides an excellent vehicle to challenge China to support realistic and useful “rules of the road” for space, and 
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other steps which I hope the U.S. will pursue.  In my conversations with Russian and Chinese counterparts, I find 
serious Russian interest in this approach but sadly only intransigence from China. 

 

Current U.S. space policy and strategy walks back the U.S. aversion to space diplomacy and strikes the right notes 
on responsible space stewardship and addressing the issues of a space frontier that, at least in the vicinity of earth, 
is becoming more of a settled environment that requires some form of management and rules of the road.  This 
realistic direction for space diplomacy, and U.S. and allied support for such approaches, is both a sensible step and 
also diplomatically turns the tables on China  

Meeting the Chinese Challenge 

Space is of major and growing national security importance, which introduces a potentially destabilizing element to 
U.S. and international security.  In addition to responsible behavior, the U.S. ability to fully realize the national 
security and other benefits of space depends on space remaining a stable and peaceful environment, even in crisis 
situations if at all possible.  Given the heavy and growing U.S. reliance upon space for communications, sensor 
information, and a host of other benefits, it is no wonder that the space policies of both the previous and current 
administrations have declared space to be a vital national interest of the United States.  Where vital national 
interests are concerned, stability in space that enables the continuation of substantial U.S. conventional superiority 
should be a top priority.  The primacy of space stability as a key U.S. strategic interest was recognized by the 
Congressional Commission on the Strategic Posture of the United States when it recommended in 2009 that the 
United States should  

 

“develop and pursue options for U.S. interest in stability in outer space, includ*ing+ the possibility of negotiated 
measures.”   

 

Measures or actions that would threaten to upset the stability of space could thus be dangerous to our national 
security, and U.S. policy should seek to avoid such steps.  This is why as long as the United States continues to 
derive more benefits from space than its adversaries, it should be very careful about initiating significant space 
hostilities with a near-peer space power such as China.  Against non-peer space powers, we should be able to rely 
upon our overwhelming conventional superiority to achieve victory.  Against a near-peer space power, we must 
weigh the cost of losing some significant fraction of our space-derived or-transmitted information against the 
incremental benefit of offensive counter space (OCS) steps versus other means to achieve comparable objectives.  
Most often, the use of OCS would be too costly to U.S. security interests, although some scenarios, such as the 
threat to U.S. aircraft carriers from ballistic missiles, would completely change this calculus.  This entire area 
requires further study, tabletop exercises not just of space war games, but also “crisis games,” where more 
attention can be paid to crisis behavior in space, to understand whether certain actions are stabilizing or 
destabilizing.   

 

While the Obama space policy, as did the Bush space policy before it, recognizes that space is a vital U.S. national 
interest, it seems to overlook the implications of this important reality.  In this context, offensive space capabilities 
cannot be considered just one more weapon in the U.S. arsenal, to be used when tactical circumstances beckon to 
field commanders.  When vital national interests are at stake, great caution must be exercised.  As a general rule, 
where threats to vital national interests are involved, a doctrine of deterrence should be developed and embraced 
as U.S. policy.  We would credibly threaten to use such a capability but not actually seek to do so unless the stakes 
were extraordinarily high.  To do otherwise against a near-peer space power adversary such as China would put 
our vital national interests at risk. 

 

Recommendations 
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The United States should: 

 Put greater effort and resources into understanding the PLA’s space program and larger Chinese military 
intentions in space.  

 Put more emphasis on understanding how space deterrence works, especially through simulation efforts that 
specifically target the crisis situation itself, in addition to conflict simulations. 

 Continue seeking to engage China on key space stability issues and ensure that others understand why U.S. 
and Western diplomatic initiatives and the approach they embody are superior to the Chinese-Russian PPWT. 

 Enhance U.S. space situational awareness and space intelligence capabilities 

  Diversify how we provide space information and services to the warfighter and senior national security leaders 
to reduce dependence on any single link. 

HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
 Mr.  Watts .  

 
 

STATEMENT OF BARRY WATTS,  SENIOR FELLOW, CENTER FOR STRATEGIC 
AND BUDGETARY ASSESSMENTS,  WASHINGTON,  DC  

 
  
 MR.  WATTS:   I  appr eciate  the Commiss ion g iv ing me an opportunity  to  
ta lk  to  you a l l  today.  I 'm going to  focus on net  assessment  issues because 
that 's  real ly  my expert ise  as  opposed to  being a  China scholar  or  a  specia l ist  
on  space.  
 What  I  want  to  suggest  to  you is  that  bac k in  2000,  when I  was working 
on a  space  assessment  for  CSBA,  i t  was a  lot  eas ier  at  an  unclass i f ied  level  
to  assess  what  seemed to  me at  that  point  to  be the fundamental  change in  
the mi l i tary  use of  space s ince the 1960s ,  when the f i rst  KH -1 Corona 
sate l l i te  f i lm-return  capsule  was recovered.   Dur ing the Cold  War —aside  
f rom the fact  that  the United States  and the Soviet  Union largely  dominated 
space because of  the d i f f icu lt ies  of  launch and the sheer  costs — the mi l i tary  
use of  space was pr imar i ly  to  t rack the evolut ion of  st rategic  nuclear  forces  
on both  s ides .  That  focus certa in ly  af ter  the Cuban miss i le  cr is is  in  1962,  
increasingly  lent  stabi l i ty  to  the U.S. -Soviet  st rategic  nuclear  re lat ionship  
and the re lat ive ly  benign way in  which  the Cold  War ended.  
 That  v iew of  how the United States  and the Soviet  Union pr imar i ly  
ut i l i zed space dur ing the Cold  War was fa ir ly  st ra ightforward f rom an 



 

50 
 

VSM    

assessment  standpoint .   Today,  I  th ink the s i tuat ion is  a  lot  more 
compl icated because,  as  you know,  start ing with  TENCA P (Tact ica l  
Explo itat ion of  Nat ional  Capabi l i t ies) ,  which  Congress  imposed on the 
Pentagon start ing in  1977,  we began to  t ry  to  make nat ional  technica l  
means— the use of  the sate l l i tes ,  real - t ime access  to  what  they produced,  
etc.— increasingly  avai lab le  to  theater  commanders  in  wart ime.  And the f i rst  
t ime when th is  new use of  space for  enhancing outgoing theater  operat ions  
real ly  became c lear  was the Gulf  War  in  1991.  
 General  Norman Schwarzkopf ,  who was the theater  commander  dur ing 
Operat ion Desert  Storm ,  certa in ly  had access  to  both  radar  imagery f rom 
space as  wel l  as  e lectro -opt ica l  imagery.   An awful  lot  of  communicat ions in  
and out  of  the theater  and around the theater  went  through  commercia l  
communicat ions sate l l i tes .  And Desert  Storm was a lso  the f i rst  t ime we 
real ly  saw the mi l i tary  ut i l i ty  of  the g lobal  posit ioning system  (GPS) .  I t  was 
especia l ly  usefu l  for  help ing ground forces  know where they were in  the 
t rackless  desert .  
 GPS was not  used in  '91  very much for  weapons guidance.   The 35 
convent ional  a i r - launch cru ise  miss i les  that  the B-52s employed the f i rst  
n ight  of  the war  were the only  GPS -a ided munit ions that  were used  dur ing 
Desert  Storm.  Most  of  the ef fect ive  precis ion weapons in  the a ir  campaign 
were over  9 ,200 laser -guided bombs (LGBs) .   
 I f  you scrol l  forward to  Operat ion Iraqi  Freedom in  March -Apr i l  2003,  
about  30 percent  of  the precis ion weapons expended  were GPS-a ided,  
most ly  Jo int  D irect  Attach Munit ions .   The other  b ig  contr ibutor  was ,  of  
course the LGB,  which  accounted for  another  30 pe rcent  of  the expenditure  
of  gu ided munit ions .  
 Th is  sh i f t  towards increasing use of  space to  support  ongoing 
convent ional  operat ions was a  dramat ic  change f rom the Cold  War focus on 
preconf l ict  st rategic  reconnaissance.  Dur ing the Cold  War,  everyone 
assumed that  i f  a  nuclear  exchange  occurred—which was  the th ing we feared 
most— then space was bas ica l ly  going to  go away i f ,  for  no other  reason,  
because the ground stat ions were going to  be nuked very ear ly  in  the 
conf l ict .  
 Now,  today,  we are  increasingly  us in g space assets  to  conduct  
convent ional  operat ions on a  day -to-day basis .   That ,  of  course,  as  Mr.  
MacDonald  has  pointed out ,  creates  a  huge vulnerabi l i ty  for  the United 
States  mi l i tary .   The Chinese are  fu l ly  aware of  th is  dependence.  They have 
been writ in g for  years  about  our  dependence on space systems as  an  
explo itable  vu lnerabi l i ty .  They are  very interested in  f ind ing every way they 
can th ink of  to  explo it  that  vu lnerabi l i ty  should  there be a  U.S . -PRC conf l ict  
at  a  convent ional  level .  
 Why do I  th ink i t 's  much harder  to  assess  what  the ro le  Chinese space 
assets ,  part icu lar ly  their  counterspace capabi l i t ies ,  might  have  on a  
convent ional  war  i f  we actual ly  got  into  one  in  2012 or  2020 ?  Here  I ' l l  just  
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say in  pass ing  that  I  agree with  my fe l low panel ists  th at  I  real ly  don't  see 
much l ike l ihood of  such a  conf l ict  occurr ing,  at  least  with in  th is  decade.  
 Commiss ioner  Dan Blumenthal  and I  went  to  Taiwan back in  2003 and 
real ized—at  least  one of  the impress ions that  I  carr ied  away f rom that  t r ip —
was the degree t o  which  there was the growing economic entanglement  of  
Ta iwan and main land China as  the is land’s  technology  and product ion 
capabi l i t ies  moved to  the main land .  As  long as  that 's  going in  a  reasonably  
successfu l  way,  I  don’t  bel ieve China’s  leaders  are  go ing  to  be tempted to  
t ry  to  take Taiwan with  mi l i tary  force .  
 But  having sa id  that ,  i f  you try  to  look at  the sort  of  conf l ict  that  the 
panel  asked us  to  focus on today,  one of  the huge compl icat ions that  we run 
into  is  that  we now have a  cyberspace domain  th at  goes hand - in-g love with  
the space domain .   And to  be honest ,  my sense is  that  we’ve encountered 
real  d i f f icu lt ies  in  our  ef forts  to  assess  how workspace and cyberspace 
would  p lay  together  in  a  convent ional  conf l ict  over  Taiwan .   In  fact ,  in  the 
last  game I  part ic ipated in  cyber  was actual ly  of f  the table  and d idn't  even 
p lay because i t 's  so  compl icated and leads in  so  many d i f ferent  d irect ions.  
 So  net  assessments  are  growing much more  d i f f icu lt  today than they 
were in  2001 ,  and I  th ink you need a  lot  mo re detai led  informat ion on both  
s ides '  systems i f  you're  real ly  going to  do a  good job of  assess ing the ro le  of  
space in  a  U.S . -China conf l ict  in  th is  decade .  
 I ' l l  just  note in  pass ing,  i f  you look at  the DF -21D against  a  U.S .  
a i rcraft  carr ier  in  the West ern  Paci f ic ,  the  Chinese  haven't  had an end-to-
end test  of  th is  ant i -sh ip  bal l i st ic  miss i le  system against  a  moving target  at  
sea,  which  ra ises  another  fundamental  i ssue about  the d i f f icu lt ies  of  doing a  
net  assessment .   
 The U.S.  mi l i tary  is  extremely pro f ic ient  at  th is  point  in  t ime .  I t  has  an  
enormous amount  of  recent  combat  exper ience compared to,  say,  the 
Vietnam per iod ,  and our  operators  are  very adapt ive  and innovat ive.  
 How you balance  or  compare  that  against  a  Chinese mi l i tary,  which  
actual ly  hasn ' t  fought  a  war  in  a  very long t ime ,  with  U.S .  combat  exper ience 
and tra in ing programs l ike  Red F lag and the Nat ional  Tra in ing Center ,  which  
stress  real ism?  So  my sense is  that  we  have very l i t t le  ins ight  into  how 
ef fect ive  Chinese counterspace operat ions might  real ly  be against  a  more 
exper ienced and better  t ra ined U.S.  mi l i tary,  and th is ,  adds other  
compl icat ions to  t ry ing to  assess  how space systems might  inf luence the 
outcome of  a  conf l ict  in  2012 or  2020 .  
 I  wi l l  just  say,  in  c los ing,  the Rumsfeld  Comm iss ion back before 9/11 
warned about  the poss ib i l i ty  of  a  "Space Pear l  Harbor."   I  don't  th ink we're  
to  that  point ,  at  least  in  th is  decade.   I f  you look beyond 2020 i t  becomes 
more l ike ly  that  the People’s  L iberat ion Army would  be able  to  interfere  
with  U.S.  space assets  and present  the U.S.  mi l i tary  with  some ser ious 
problems in  space.  
 Let  me add one other  comment .  I  th ink the weaponizat ion of  space in  
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a de facto  sense is  on  the way,  as  I  to ld  Commiss ioner  Blumenthal  in  
between th is  panel  and the last .   V ivaSAT  and MDA,  whose anchor  customer 
is  going to  be Inte l sat ,  are  developing  on-orbit  servic ing  sate l l i tes  that  wi l l  
extend the service  l ives  of  geosynchronous communicat ion sate l l i tes .  These 
systems wi l l  be  able  to  e i ther  take control  of  a  sate l l i te  or  even refuel  i t .  
 These are,  in  ef fect ,  space systems that  can be used for  mi l i tary  
purposes.   So  I  th ink we're  moving into  a  very d i f ferent  era  as  we look past  
2020.    
 Thank you.  
 [The writ ten statement  fo l lows:]  
 

PREPARED STATEMENT OF BARRY WATTS,  SENIOR  FELLOW, CENTER FOR 
STRATEGIC AND BUDGETARY ASSESSMENTS,  WASHINGTON,  DC  

 
Mr. Chairman and Members of the Commission, thank you for inviting me to testify at today’s hearing. I will 
confine my comments to the Commission’s questions on the overall context of the People’s Republic of China’s 
(PRC’s) emerging use of orbital systems to support military modernization efforts such as the country’s emerging 
anti-access/area-denial (A2/AD) capabilities in the western Pacific, including the impact of the PRC’s space program 
on the Chinese concept of Comprehensive National Power (CNP). Regarding the role that the PRC’s space assets 
might play in U.S.-China conflict scenarios in the 2012-2020 timeframe, I will assess the likelihood of such conflicts 
occurring and argue that China’s own growing military use of space may constrain their counterspace options in 
the long run to a greater extent than some of our war gaming has suggested. 

 
How Has the Military Use of Space Changed since the 1960s? 
 
The United States, starting with the first successful return of a film canister from a KH-1 Corona reconnaissance 
satellite in August 1960, began to exploit orbital space to monitor the evolution of the Union of Soviet Socialist 
Republic’s (USSR’s) strategic-nuclear forces. The USSR followed suit in April 1962 with the first successful return of 
film from the third Zenit-2 launch. Reconnaissance satellites, known euphemistically as National Technical Means 
(NTM), enabled the United States and the Soviet Union to monitor each other’s military capabilities—especially 
intercontinental nuclear forces—throughout the Cold War. Although luck also played a part, NTM contributed to a 
stable relationship that, in the end, avoided a U.S.-Soviet nuclear exchange.  
 
Throughout the Cold War, accessing the orbit using updated German rocket technology was costly, technically 
difficult and failure-prone. Excluding Corona launches without a camera, the initial KH-1 success was preceded by 
eight missions failures. Recall, also, the loss of two American space shuttles: Challenger during liftoff in 1986 and 
Columbia during reentry in 2003. As a result, the use of space for military missions such as strategic reconnaissance 
or attack warning was heavily dominated by the United States and the USSR well into the 1980s. Indeed, American 
and Russian quantitative dominance of near-Earth space persists even today in terms of on-orbit payloads. 
Counting civilian and military satellites, in 2010 the United States and Russia had over 80 percent of the more than 
3,100 payloads on orbit, while China’s had only 3.3 percent (102 payloads). Moreover, although the number of 
nations and organizations with indigenous capabilities to build and launch satellites has only grown by two since 
the Cold War ended—Ukraine (capabilities inherited from the USSR after its collapse) and Iran—there are some 
thirty other nations whose satellites have been launched into orbit by other countries.

1
 So, having a satellite, even 

if put into orbit by another country’s launch provider, is rapidly becoming a commodity available in peacetime to 
most any nation with the necessary funding. 
 
                     
1
 Currently, in addition to the United States and Russia, France (a member of the European Space Agency with seventeen other 

nations), Japan, China, the United Kingdom, India, Israel, Ukraine and Iran all have orbited domestically built satellites. 
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The prevailing American assumption during the Cold War was that military space systems would not survive the 
initiation of an all-out nuclear exchange with the Soviet Union. Orbital systems were, therefore, considered pre-
conflict assets that both sides expected to lose if either country resorted to strategic-nuclear weapons. But, as I 
argued in a 2001 report published by CSBA, the role of space systems began to expand when Congress established 
the TENCAP (Tactical Exploitation of National Capabilities) program in 1977. Until then, operational commanders 
had generally had neither tasking authority nor real-time access to national reconnaissance systems. By the 1991 
U.S. campaign to eject Iraqi forces from Kuwait (Operation Desert Storm), not only were General Norman 
Schwarzkopf’s theater forces able to utilize overhead electro-optical and radar sensors, but a partial Global 
Positioning System (GPS) had been optimized to provide precision location and timing information during the 43-
day conflict.

2
  

 
Desert Storm heralded the beginning of the near-real-time integration of orbital systems into the kit of U.S. joint 
war fighters, a trend that has continued to the present day. Overhead systems not only provide the targeting 
information for American precision-guided munitions, but the GPS constellation enables weapons such as the Joint 
Direct Attack Munition to strike battlefield targets through even severe weather such as the sandstorm that, for 
three days starting on March 24, 2003, obscured the battlefield during Operation Iraqi Freedom. Space systems 
have been increasingly integrated into U.S. combat operations; they have provided much of the targeting 
information necessary for guided munitions to be effectively employed as well as the global connectivity on which 
U.S. battle networks depend.  
 
From a U.S. perspective, therefore, the military use of space has changed fundamentally since the early 1960s. 
During most of the Cold War space systems were used mainly by the United States and USSR for strategic 
reconnaissance inside the other’s sovereign territory prior to the outbreak of general nuclear war. Starting with 
Desert Storm, however, U.S. space systems have been used increasingly for near-real-time surveillance and 
targeting of enemy forces during ongoing conventional operations. An added wrinkle is that GPS, which first 
demonstrated its military value in 1991, subsequently evolved into a universal source of precision location and 
timing data for individuals, financial institutions, commercial firms, numerous other organizations, and militaries 
around the globe. Though funded through the U.S. Air Force’s budget, GPS is now a service that the U.S. 
government provides to everyone else on the planet free of charge. 
 
Precision-Strike as a Revolution in Military Affairs 
 
In the early 1990s, the Pentagon’s Office of Net Assessment (ONA) under the direction of Andrew Marshall began 
exploring the prospect of an emerging revolution in military affairs (RMA) centered on what Soviet theorists 
termed reconnaissance-strike complexes (or RUKs from the Russian pазведовательно-yдарные комплексы). In 
the Soviet view, RUKs would integrate theater missiles (or other strike platforms) with precision-guided munitions 
or sub-munitions, advanced sensors, such as the Pave Mover SAR/MTI (synthetic-aperture radar/moving-target-
indicator) radar, and automated

 
command and control

 
(C2). For Marshall, a central question was how the 

emergence of RUKs combined with new operational concepts and organizational arrangements might alter war’s 
conduct. As early as 1984, Marshal N. V. Ogarkov had suggested that RUKs would eventually enable conventional 
strikes with precision weapons to approach the effectiveness of nuclear weapons against most targets. By the early 
1990s, Marshall was suggesting that long-range precision strike might become the dominant operational approach, 
and that achieving information superiority might become a major focus of the operational art.

3
 

 
Currently, the U.S. military is the only country to have demonstrated a global, end-to-end capability for precision 
strike in actual combat operations. With the collapse of the Soviet economy at the Cold War’s end, the Russians, 

                     
2
 Note, however, that the only GPS-aided precision munitions employed in 1991 were the 35 Conventional Air Launched Cruise 

Missiles (CALCMs) launched by B-52s on the first night of the war. The first use of inertially guided, GPS-aided Joint Direct Attack 
Munitions (JDAMs) was in 1999 during Operation Allied Force. Over 650 were delivered by B-2s. 
3
 Andrew W. Marshall, “Some Thoughts on Military Revolutions—Second Version,” ONA memorandum for record, August 23, 

1993, pp. 3-4. 
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contrary to what Marshall and others expected in the 1990s, failed to field long-range precision-strike capabilities 
comparable to those of the United States. Instead, nearly two decades after ONA’s first assessment of the 
“military-technical revolution” (or RMA), the country that appears to be making the greatest strides toward fielding 
regional RUKs is China.  
 
So far, China’s precision-strike capabilities are regional in the sense of being focused on limiting the U.S. power 
projection in the western Pacific, especially in the waters near Taiwan. One element of the PRC’s emerging A2/AD 
capabilities is the development of a variant of the DongFeng (DF) 21 (CSS-5) medium-range ballistic missile capable 
of targeting U.S. naval surface combatants—notably aircraft carriers—at distances of up to 1,500 kilometers (810 
nautical miles) from the Chinese mainland.

4
 To provide accurate, real-time target information for the DF-21D anti-

ship ballistic missile (ASBM), the Chinese have been considering the integration of data from a variety of space-
based sensors, including electro-optical (EO), synthetic-aperture radar (SAR), electronic reconnaissance, and ocean 
surveillance satellites.

5
 In 2010 China made three launches of its Yaogan series, which are believed to be military 

reconnaissance satellites. Most likely, Yaogan 10 carried a SAR sensor, Yaogan 11 an EO sensor, and Yaogan 9 was 
evidently a triplet of satellites designed for ocean reconnaissance.

6
 Robert Willard, commander of U.S. Pacific 

Command, indicated in December 2010 that China’s 2
nd

 Artillery Corps had reached “initial operational capability” 
with the DF-21D ASBM system, although he added that the Chinese had not yet tested the entire system against a 
moving ship at sea.

7
 Nonetheless, China’s development of ASBM and its supporting sensors reflect a strong 

aspiration—now approaching realization—to be able to hold at risk U.S. carrier battle groups should they try to 
operate in and around Taiwan as occurred during the crisis of 1995-1996. Indeed, in the near term the People’s 
Liberation Army (PLA) seems intent on establishing a virtual keep-out zone for U.S. power-projection forces 
extending from the Chinese mainland out to the first island chain running from southern Japan, through Okinawa 
and Taiwan, to the Philippines and Malaysia. 
 
The Two Sides of Growing Dependence on Information from Space in “Hi-Tech Local Wars” 
 
In the aftermath of the 1991 Persian Gulf War and subsequent “limited wars under high-tech conditions” (jubu 
zhanzheng zai gaojishu tiaojian xia), Chinese military theorists concluded that the PLA’s longstanding reliance on 
mass mobilization for all-out war was no longer applicable. As the United States demonstrated in 1991—and, 
again, in 2003—industrial-age military forces based on the massive application of mechanized firepower stood little 
chance against the high-tech, information-led forces of the United States.

8
 The PLA, therefore, had no choice but to 

start down a path of strategic modernization that recognized “informationalization” (xinxi hua) as a key element of 
future wars. Informationalization, moreover, involved more than just embracing information technology. 
Information needed to pervade everything from planning and logistics to operations in all five conflict domains 
(land, sea, air, space and cyberspace), with “informational warfare” becoming the basic form of local war under 
high-tech conditions.

9
  

 
Chinese appreciation of the vital role information will play in future hi-tech local wars has two main ramifications. 
The first is that, from a modernization perspective, the PLA has no choice but to invest in the capability to get 
information for its forces from space. It is not unreasonable to suspect that, without some in-flight target updates, 
a DF-21D reentry vehicle, even with terminal guidance, might be hard-pressed to hit a U.S. aircraft carrier 
operating hundreds of miles off the Chinese coast. After all, during a notional five-minute DF-21D time of flight, a 

                     
4
 Andrew S. Erickson and David D. Yang, “On the Verge of a Game-Changer,” Proceedings, May 2009. 

5
 Ian Easton and Mark A. Stokes, “China’s Electronic Intelligence (ELINT) Satellite Developments: Implication for U.S. Air and 

Naval Operations,” Project 2049 Institute, February 2011, p. 7. 
6
 Yaogan details can be found on Gunter Kreb’s Space Page at http://space.skyrocket.de/. 

7
 Andrew Erickson and Gabe Collins, “China Deploys World’s First Long-Range, Land-Based ‘Carrier Killer’: DF021D Anti-Ship 

Ballistic Missile (ASBM) Reaches “Initial Operational Capability” (IOC),” China SignPost,” December 26, 2010, Issue 14, p. 1, 
accessed May 4, 2001, at http://www.chinasignpost.com/2010/12/china-deploys-world’s-first-long-range-land-based-‘carrier-
killer’-df-21d-anti-ship-ballistic-missile-asbm-reaches-“initial-operational-capability”-ioc/, accessed May 6, 2011. 
8
 Peng Guanqian Yao Youzhi (chief editor), Science of Strategy (Beijing: Military Science Press, 2001), pp. 359-361. 

99
 Peng, Science of Strategy, pp. 369-370. 

http://space.skyrocket.de/
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U.S. carrier moving at 25 knots could change its position by some two nautical miles, and radio-frequency aerosol 
obscurants could defeat the warhead’s radar terminal guidance. China’s emerging ASBM capability, therefore, is 
likely to require in-flight target updates, and Chinese writings indicate that these updates will come from satellites.  
 
These observations about the dependence of the DF-21D ASBM on space-based sensors raise an important point 
about U.S. perceptions of PLA approaches to space systems in the event of a conflict with the United States. A 
frequent move by the China team in U.S. war games has been to mount attacks early on to deny the use of 
satellites to both sides on the premise that U.S. forces have more to lose than China’s. If, however, the 2

nd
 Artillery 

Corps needs information from overhead sensors to carry out its own missions in time of war, the strategy may not 
make as much sense as war games have tended to suggest. Selectively dazzling or blinding U.S. EO satellites as they 
come into view over Chinese territory with ground-based lasers is one thing. Rendering LEO unusable for all 
nations either by generating debris from multiple kinetic attacks on U.S. reconnaissance satellites,

10
 or by 

detonating a nuclear weapon above the mesosphere to charge up the Earth’s van Allen radiation belts, is another. 
Both are essentially “Samson” options.  
 
The other ramification of the vital role that satellites have increasingly played in U.S. military operations is that the 
Chinese cannot help but appreciate just how dependent American precision warfare is on the use of space. 
Precision munitions are only useful if they can be supplied with precision targeting information such as the GPS 
coordinates of an aim point. To get that information to shooters in time to deal with time-sensitive targets, the 
United States has invested heavily in developing global battle networks as well as intelligence, surveillance and 
reconnaissance (ISR) systems such as EO and radar satellites as well as unmanned air vehicles (UAVs) like the RQ-4 
Global Hawk and MQ-1 Predator. An advantage of UAVs over LEO satellites is that they can dwell over a target area 
and provide staring surveillance rather than periodic looks. The UAVs, however, are critically dependent on 
communications satellites (COMSATs). Currently, a single Predator orbit requires data rates of up to 6.4 million 
bits/second (Mbps); and the electro-optical, infrared and synthetic aperture radar feeds from a single Global Hawk 
can potentially consume as much as 274 Mbps. These bandwidth requirements have been met by military and 
commercial COMSATs in geostationary orbits. In addition, the UAVs themselves depend on GPS for precise geo-
location of whatever their sensors are “seeing.” Thus, the targeting and battle-management networks integral to 
current U.S. strike operations contain vulnerabilities to attacks ranging from jamming C2 links to the covert 
insertion of false data into U.S. networks. During the major combat phase of Operation Iraqi Freedom (OIF) in 
March-April 2003, the Combined Air Operations Center (CAOC) in Saudi Arabia used 31 military and 27 commercial 
COMSAT terminals with a capacity of nearly 210 Mbps.

11
 Overall, the total information flow in and out of theater 

during OIF’s major combat phase is estimated to have peaked around three billion bits per second while some 84 
percent of all military communications in and out of the theater went through commercial COMSATs.

12
 As for the 

dependence of precision strike operations on space, nearly 44 percent of the guided munitions expended in the 
OIF air campaign used inertial/GPS-aided guidance to home in on their aim points. 
 
There is extensive evidence that the PLA understands these U.S. dependencies and is making every effort to find 
ways to be able to exploit them in any future conflict with the United States. The Chinese are investing in 
everything from jamming to counter-network attack (the offensive form of cyber warfare), anti-satellite (ASAT) 
systems, and directed-energy weapons. Retired Vice Admiral Mike McConnell argued in February 2010 that the 
United States is already engaged in a cyber-war with various competitors, adding that the United States was losing 
                     
10

 Forden has estimated that kinetic anti-satellite attacks on nine U.S. LEO satellites could produce nearly 19,000 new pieces of 
debris over four inches in diameter, which could lead to a run-away chain of collisions that could render low-earth orbit 
unusable for thousands of years (Noah Shachtman and Geoffrey Forden, “How China Loses the Coming Space War (Pt. 3),” 
Wired, January 2008, online at http://blog.wired.com/defense/2008/01/inside-the-ch-2.html, accessed May 7, 2011). 
11

 J. R. Wilson, “Satellite Communications Key to Victory in Iraq,” Military & Aerospace Electronics, August 2003, online at 
http://mae.pennnet.com/articles/article_display.cfm?Section=ARCHI&C=News&ARTICLE_ID=183379&KEYWORDS=SATCOM&p=
32, accessed May 7, 2011. 
12

Forden, “How China Loses the Coming Space War (Pt. 2),” Wired, at http://blog.wired.com/defense/2008/01/inside-the-ch-
1.html.  
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this “war,” particularly against China.
13

 As for traditional “kinetic” approaches to undermining U.S. access to space, 
in January 2007 China demonstrated a direct-ascent ASAT capability by destroying one of its own aging LEO 
weather satellites with a kinetic-kill vehicle launched by a mobile missile at the Xichang space facility in Sichuan 
province.

14
 Suffice it to say that even if the PLA would hesitate to disarm its own precision-strike capabilities by 

taking out both sides space systems in a future conflict, the Chinese will certainly do what they can to degrade and 
interfere with unimpeded U.S. access to space.  
 
The Chinese Space Program and Comprehensive National Power 
 

Table 1: Hu Angang and Men Honghua’s CNP Calculations, 2004
15

 

 1980 1985 1990 1995 1998 

United States 22.485 22.011 22.138 21.903 22.785 

China 4.736 5.306 5.646 7.163 7.782 

 
So far, I have focused almost exclusively on the military use of space. Since the 1980s, however, Chinese scholars 
have developed the concept of Comprehensive National Power (CNP) to quantify the relative power relationships 
between nations and even to predict the outcome of future local wars under high-tech conditions. While different 
versions of CNP can be found in Chinese writings, the gist is that CNP involves more than economic and military 
strength. Political power and influence, science and technology, natural resources as reflected in a country’s 
population and territory, and social development (literacy, education levels, etc.) also contribute to CNP. The 
obvious point to be made is that the PRC’s space program contributes to the country’s CNP over and above its 
contributions to China’s military power. China is among the three countries—the other two being the United States 
and Russia—that have put humans in space on their own. China’s current efforts to explore the moon, as well as its 
longer-term aspirations to land humans there again (starting in 2030) and begin construction of a lunar base, 
contribute to the PRC’s science and technology as well as the country’s international prestige. While it is anyone’s 
guess what impact the establishment of a Chinese lunar base might have on power relationships on Earth, the 
contributions of China’s space program to the country’s CNP is not limited to the military sphere. As General Ding 
Henggao has quoted Deng Xiaoping as saying, if China had not had nuclear weapons and launched satellites in the 
1960s, “then China would not be called an important, influential country and would not enjoy the international 
status that it does today.”

16
 

 
Table 1 shows CNP estimates for the PRC and the United States from 1980 to 1998 by the Chinese scholars Hu 
Angang and Men Honghua from the Center for Chinese Studies at Tsinghua University in Beijing. The figure depicts 
the PRC as a rising power, but still, at the beginning of the twenty-first century, one  substantially inferior to the 
United States. China’s economy has, of course, continued to grow much faster than the United States’ since the 
turn of the century. Hu and Men’s 2004 paper also contains gross domestic product (GDP) projections that show 
China’s economy being greater than that of the United States by 2020.

17
 These projections are consistent with the 

International Monetary Fund’s recent announcement that China’s GDP will surpass America’s in real terms in 2016. 
Nevertheless, just as CNP is composed of more than military power, it also reflects more than GDP. Consequently, 
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 Mike McConnell, “Mike McConnell on How to Win the Cyber-war We’re Losing,” The Washington Post, February 28, 20010, 
pp. B1, B4. 
14

 Ashley J. Tellis, “Punching the US Military’s ‘Soft Ribs’: China’s Antisatellite Weapon Test in Strategic Perspective,” Carnegie 
Endowment for International Peace, Policy Brief 51, May 2007, p. 4. Destruction of the Feng Yun 1-C weather satellite created a 
debris field of more than thirty-five thousand shards larger than one centimeter (Ashley J. Tellis, “China’s Military Space 
Strategy,” Survival, September 2007, pp. 41). 
15

 Hu Angang and Men Honghua, “The Rising of Modern China: Comprehensive National Power and Grand Strategy,” paper at 
the “Rising China and East Asian Economy” conference, Seoul, March 19-20 2004, pp. 22-23. These are the most recent CNP 
figures for China and the United States I have seen. 
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 Michael Pillsbury (ed.), Chinese Views of Future Warfare (Washington, DC: National Defense University Press, 1997), p. xxix. 
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 Angang and Men, “The Rising of Modern China,” p. 5.  
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surpassing the United States in GDP does not mean surpassing the United States in Comprehensive National 
Power. 
 
The Role of Space in Possible U.S.-China Conflicts in 2012 and 2020 
 
The most common scenarios for a conflict between the United States and the PRC are built around a Chinese 
attempt to take Taiwan by military force. The first point to be made about the likelihood of such an attempt is that 
China has been fairly successful in pursuing the economic entanglement of Taiwan. In 2003 I participated in 
discussions of net assessment with senior Taiwanese national security officials held in Taipei. What struck me 
during that trip was the growing migration of Taiwan’s advanced technologies and businesses  to mainland China, 
lured by such incentives as lower labor costs. Since then, the indications are that the gradual economic 
entanglement of Taiwan has continued, and that it is leading—in the long run—to Taiwan’s eventual economic 
“capture” by the PRC. If this assessment is correct, then the chances of the PRC initiating a military takeover of 
Taiwan in 2012 or even 2020 appear to be quite low. Why use military force if economic entanglement leading to 
economic capture is succeeding? Note, too, that this approach embodies Sun Tzu’s dictum that the acme of 
strategy is to subdue the enemy without fighting. 
 
The second point to be made about prospective U.S.-PRC conflicts in 2012 or 2020 draws on the ongoing efforts of 
China scholars to understand how PRC leaders and strategists envision the future security environment. Michael 
Pillsbury, Jacqueline Newmyer and others argue that China’s leaders view international relations since the Cold 
War through the prisim of the strategy and statecraft that emerged from China’s Warring States Period (from 
around 400 BCE to China’s unification under the Qin Dynasty in 221 BCE). According to Newmyer, the Warring 
States period “was a militarized age when roughly seven small kingdoms vied for ascendancy over the territory 
now considered China’s Han core.”

18
 After some two centuries of struggle, the state of Qin emerged victorious, 

unified China, and launched the dynastic era that lasted into the twentieth century. Newmyer believes that in light 
of the Warring States literature, China’s grand strategy today seeks “to prevent the encirclement of China while 
encircling prospective enemies, with the aim of creating a disposition of power so favorable to the PRC that it will 
not actually have to use force to secure its interests.”

19
 However, because China is a rising power whose 

conventional military power remains substantially inferior to that of the United States, it is imperative for China to 
avoid a direct military conflict with the global hegemon for the time being. As Hu and Men concluded in 2004, 
militarily, China is still not strong enough “to cope with the military challenges by the forces advocating for Taiwan 
independence.”

20
 This reading of Chinese grand strategy provides, in my view, further grounds for questioning the 

likelihood of a U.S.-PRC conflict over Taiwan in 2012 or 2020.  
 
What role might China’s space capabilities play should such a conflict occur nonetheless? Answers to this question 
vary widely. In 2001, the commission on U.S. national security in space warned that unless steps were taken to 
reduce the vulnerability of America’s space systems, the country would face the real possibility of a “Space Pearl 
Harbor.”

21
 After the PRC’s successful ASAT test in January 2007, Geoffrey Forden from the Massachusetts Institute 

of Technology concluded that even with months of planning and prepositioning, the best China could do against 
U.S. space capabilities would be to attack nine LEO satellites. He argued that the short-term consequences of such 
an attack would be limited, and that, due to the redundancy of U.S. space systems, even under the worst-case 
scenario China’s all-out ASAT attack would “only reduce” America’s use of precision-guided weapons and satellite 
communications into and out of the theater.

22
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My inclination is to think that Forden’s assessment better reflects actual PRC ASAT capabilities between now and 
2020 than did the 2001 space commission’s warning of a looming Space Pearl Harbor. Ashley Tellis, whose 
assessment of China’s military space strategy in the autumn 2007 issue of Survival sparked a strident debate over 
China’s counterspace capabilities and strategic goals in early 2008,

23
 mentions several other options—directed-

energy weapons, electronic attacks including jamming, and terrestrial attacks against the ground segments of U.S. 
space systems—that provide alternatives to direct-ascent, kinetic attacks against U.S. satellites. To these 
alternatives I would add cyber attacks aimed at disrupting U.S. computer networks. There are other ways, then, to 
try to turn U.S. dependence on space into vulnerabilities in addition to kinetic attacks on satellites, and some ways 
are certainly easier than others.  
 
Because of the Chinese space program, an adequate net assessment of U.S. and Chinese space capabilities in 
hypothetical western Pacific conflicts circa 2012 or 2020 would require not only classified data but detailed analysis 
that, frankly, I have not done. Since a 2005 summer study on military advantage, the Office of Net Assessment has 
been trying to produce an assessment of military competition in space. Complications such as the growing overlap 
between space and cyberspace have prevented ONA from making much progress. The United States clearly has 
vulnerabilities stemming from its dependence on space for everything from ISR and C2 to precision strike and Blue 
Force tracking; but understanding how well the PLA could exploit those capabilities depends on many things, 
including the effectiveness of PRC counterspace and A2/AD capabilities, the redundancy of the relevant U.S. assets 
both in orbit and within the atmosphere, and the adaptability and combat experience of U.S. war fighters. Again, 
setting aside the Samson options, my inclination is to suggest that evolving Chinese efforts to exploit U.S. 
“informational” vulnerabilities in space would be unlikely to produce a decisive advantage over the United States in 
conflicts in the western Pacific through the end of this decade. 
 
Might the balance shift more in China’s favor beyond 2020? It is very hard to say. A further complication, though, is 
that the weaponization of space is underway. Here I am not thinking primarily about the U.S. Air Force’s X-37B 
orbital test vehicle, the second of which was launched in March 2011 as USA-226. Rather, I am thinking mainly 
about the efforts of commercial space companies such as ViviSat and MDA (MacDonald, Dettwiler and Associates) 
to develop satellites that will be able to extend the mission lives of existing satellites. ViviSat’s mission-extension 
vehicle, for example, will be able to dock with a geostationary communications satellite and assume all attitude 
and station-keeping control. MDA’s servicer will be able to refuel satellites and Intelsat has signed up as its anchor 
customer. However, space vehicles with these capabilities could also be used to neutralize satellites, thereby 
opening the door to the de facto weaponization of space. 

 
 

PANEL I I I :   Discuss ion,  Quest ions and Answers  
  

 HEARING CO-CHAIR BLUMENTHAL:   Thank you a l l  very much for  an  
interest ing test imony.    
 I  understand the increasing d i f f icu lt ies  of  assess ing where we are  
versus  where China is  both  in  counterspace as  wel l  as  in  the use of  space for  
i t s  enhancement  purposes.   
 I  am looking at  what  I  th ink is  a  seminal  art ic le  by Barry Pos en on 
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An Exchange,” Survival, February March 2008, pp. 157-196. Perhaps the most controversial issue in the 2008 exchange among 
Michael Krepon, Eric Hagt, Shen Dungli, Bao Shiiu, Michael Pillsbury and Tellis was over whether China aspires to replace the 
United States as the world hegemon. This debate preceded Christopher Ford’s 2010 The Mind of Empire, which argued that 
Chinese intellectual tradition, going back to the Warring States period, “lacks a meaningful concept of coequal, legitimate 
sovereignties pursuant to which states may coexist over the long term in nonhierachical relationships” (p. 273). One should, 
however, pay attention to the caveats Ford attaches to this thesis (ibid., pp. 274-282). 
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Command of  the Commons,  and when he d iscussed space,  he argues that  we 
are,  in  ef fect ,  st i l l  in  command of  space as  a  common .   And he points  out  
that  in  2003,  in  the conf l ict  you ment ioned in  I raq,  by h is  assessment ,  we 
had more than 50 sate l l i tes  in  use to  support  our  land,  sea and a ir  
operat ions in  every aspect  of  the campaign.  
 He a lso  goes on to  point  out  that  actual ly  bui ld ing a  new GPS system 
could,  i f  Ch ina were to  go a l l  the way forward with  th is  k ind of  target ing 
capabi l i ty ,  cost  up to  $4.2  b i l l ion.   Whi le  he points  out  other  vu lnerabi l i t ies ,  
he bas ica l ly  says  that  i f  Ch ina is  going forward with  these kinds of  force -
enhancement  capabi l i t ies ,  part icu lar ly  th ings  l ike  precis ion -str ike  or  the DF -
21D,  as  you ment ioned,  that  would  h it  an  a ircraft  c arr ier ,  i t  could  be a  very 
d i f f icu lt  th ing to  do.  
 So  I  have a  twofold  quest ion.   One is ,  are  we coming to  a  point  where 
that  k ind of  command that  he's  ta lk ing about ,  which  is  you can use 50 
sate l l i tes  for  an  operat ion --and no one has  done the assessment  y et  of  how 
many sate l l i tes  or  how much space was used for  operat ions such as  the 
capture of  b in  Laden or  the operat ions ongoing in  Afghanistan or  other  
operat ions,  but  I 'm sure i t 's  pretty  c lose to  that  k ind of  space capabi l i ty - - I 'm 
wonder ing i f  those days  are  coming to  an  end,  not  just  in  the Paci f ic  
theater ,  but  i f  Ch ina chose to  use their  counterspace capabi l i t ies ,  that  we 
would  be in  a  much more d i f f icu lt  s i tuat ion in  terms of  force enhancement ,  
those kinds of  operat ions we want  to  do?  
 The second quest i on is  do you bel ieve China is  gett ing to  a  point  
where they can use space for  the kinds of  operat ions,  at  least  c lose by to  
China,  that  we are  used to  doing now or  us ing space to  enhance our  forces  
on the ground,  sea and the a ir ,  and i f  so ,  how close are  t hey to  being able  to  
conduct  those kinds of  operat ions?  
 MR.  WATTS:   Wel l ,  i f  you go back and look at  a  lot  of  the wargaming 
that 's  gone on,  there has  been a  pattern  in  a  lot  of  them where the China 
team says  let 's  just  pul l  down the house in  a  Samson - l ike  way,  whether  i t 's  a  
h igh  a l t i tude nuclear  weapon up at  100 ki lometers  or  you just  go af ter  
enough,  say,  LEO sate l l i tes  to  create  enough debr is  that  everyth ing begins  to  
deter iorate  there.  
 You ra ise  the issue of  them looking downstream in  t ime and want ing  
to  use inte l l igence informat ion f rom space.   I f  you look at  the i l lustrat ion on 
page 17 of  the Project  2049 Inst i tute’s  February report  on China’s  EL INT,  i t  
reproduces a  Chinese d iagram showing the DF -21D receiv ing two tra jectory 
correct ions f rom a sate l l i te  sensor .  One of  the unknowns in  th is —one of  the 
uncerta int ies— i s  whether  the Chinese begin  to  use space systems 
increasingly  for  their  own precis ion -str ike  forces.  
 You would  th ink that  would  constra in  how destruct ive  they're  going to  
be able  to  be in  a  broad sense in  space.   But ,  again ,  as  I  say,  I  th ink how that  
p lays  out  beyond 2020 —or  maybe even in  the next  f ive  to  ten years — i s  very 
d i f f icu lt  to  assess.  
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 HEARING CO-CHAIR BLUMENTHAL:   Mr.  Stokes or  Mr.  MacDonald?  
 MR.  MacDONALD:   I  would  be concerned about  that  problem,  but  I  
th ink that  i t ' s  going to  take longer  than we might  th ink before they would  
become prof ic ient  at  i t .   They c lear ly  are  going to  have more technica l  
capabi l i t ies .  
 HEARING CO-CHAIR BLUMENTHAL:   Are  you ta lk ing about  us ing space 
to  enhance their  forces  on the ground --  
 MR.  MacDONALD:   Yes.   Us ing space to  enhance their  forces  on the 
ground.   I  would - -  
 HEARING CO-CHAIR BLUMENTHAL:   - -or  at  sea?  
 MR.  MacDONALD:   To  better  enable  them to do what  they would  l ike  
to  do.   The analogy I  wou ld  use is  in  the United States,  they even observed i t  
in  product iv i ty  stat ist ics ,  that  the personal  computer  brought  a  huge bump 
in  capabi l i t ies ,  but  as  somebody observed,  and i t  was not iced in  the 
stat ist ics ,  that  i t  took America  about  ten years  just  to  f igure out  how to  use 
the darned th ings  ef f ic ient ly ,  and I  th ink China is  going to  have somewhat  
the same problem.  
 They're  not  going to  have the capabi l i ty  one day and put  i t  in  fu l l  use  
the next .   I  th ink that  there 's  going to  be a  learn ing curve that  th ey're  going 
to  be on.   I  th ink i t  i s  safe  to  say,  and i t 's  very important ,  and I 'm glad  that  
the Defense Department  has  been address ing these problems --some of  us  
have been ca l l ing i t  out  for  years - - that  as  we transit ion  into  a  more 
contested space environ ment ,  we're  not  going to  have the eas i ly  avai lab le  
resources  that  we can just  count  on,  assuming the laws of  physics  st i l l  work,  
that  they' l l  a lways be there.  
 And that 's  why I  th ink that  we're  going to  need to  have more 
interconnect iv i ty  and backups so  th at  our  capabi l i t ies ,  i f  they degrade,  wi l l  
degrade in  conf l ict ,  gracefu l ly  rather  than catastrophical ly .  
 HEARING CO-CHAIR BLUMENTHAL:   Mr.  Stokes.  
 MR.  STOKES:   I 'd  of fer  a  few thoughts,  the f i rst  being that  the idea of  
mi l i tary  compet it ion,  operat ional  c ompet it ion  involv ing space assets ,  both  in  
terms of  act ive  measures  to  interrupt  another  and adversary space assets  as  
wel l  as  defending one's  own,  is  not  new.   As  a  matter  of  fact ,  i t  goes back to  
the Cold  War days  with  the United States  against  the forme r Soviet  Union in  
terms of  concerns over  the integr i ty  of  our  own space assets  and s imi lar  sort  
of  concerns on the Soviet  s ide.  
 Second point  i s  one area,  in  part icu lar ,  that  I  th ink is  part icu lar ly  
interest ing,  and that 's  in  e lectronic  countermeasures.   I t ' s  an  area that  I  
don't  th ink has  gotten a  lot  of  attent ion.   The kinet ic -k i l l  aspects  of  
counterspace tend to  absorb a  lot  of  attent ion,  but  the Chinese are,  at  least  
appear  to  be,  sort  of  taking a  page out  of  the former Soviet  book and 
p lacing s ign i f ica nt  importance upon use of  e lectronic  countermeasures  as  a  
means of  at  least  degrading a  potent ia l  adversary's  use of  space,  whether  
i t 's  communicat ion sate l l i te  jammers,  or  whether  i t 's  jamming synthet ic  
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aperture radar  sate l l i tes ,  or  whether  i t 's  us ing,  fo r  example,  laser  systems to  
dazz le  U.S .  e lectro -opt ica l  systems or  other  assets .  
 So  to  me th is  i s  one important  aspect ,  and the th ird  point  i s  in  terms 
of  the d i f f icu lt ies  of  assess ing,  i t ' s  just  not  knowing,  for  example,  what  our  
own capabi l i t ies  are,  fo r  example,  our  own e lectronic  countermeasure 
capabi l i t ies  are  in  our  sate l l i te  systems,  and what  are  the Chinese doing 
a long these regards,  because what  the Chinese are  doing,  I  mean we could  
do as  wel l  on  e lectronic  countermeasures.   And I  don't  have a  go od feel  for  
how much we're  invest ing in  systems,  and these tend to  be b lack programs 
anyway.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
 Commiss ioner  Wortzel .  
 COMMISSIONER WORTZEL:   I  have two quest ions,  one for  Mr.  
MacDonald  and one for  the whole  panel .   Mr.  MacDonald,  in  your  test imony,  
you d iscuss  the conceptual  problems of  deterrence in  space.   Ambassador  
Schulte  suggests  a  code of  conduct ,  internat ional  partnersh ips,  and 
res i l ience in  se l f -defense.   Ch inese writ ings  suggest  demonstrat ing a  
sate l l i te  k i l l  capabi l i ty  to  deter  other  countr ies ,  which  they've  done.  
 What  are  your  ideas on how deterrence in  space might  be achieved?   
 And then for  the whole  panel ,  are  any of  you aware of  ground stat ion 
components  of  a  Chinese space t racking and s i tuat ional  aw areness  system,  
outs ide China?  Mr.  MacDonald.  
 MR.  MacDONALD:   Yes,  thank you.  
 Very good quest ion,  and i t  goes to  the issue that  in  both  the previous 
administrat ion and th is  administrat ion,  I  th ink that  there 's  been a  sad 
shortage of  real  thoughtfu l  expl orat ion about  how deterrence in  space 
works.  
 I  th ink that  what  Ambassador  Schulte  descr ibed is  f ine  for  peacet ime,  
and I  th ink i t 's  good.   And the more interconnected we can be with  other  
countr ies ,  I  mean I  th ink real ly  i sn 't  i t  wonderfu l  that  Luxembourg ,  a l though 
hardly  capable  of  launching sate l l i tes  f rom i ts  own country,  i s  very much a  
space p layer  because they fund a  lot  of  th ings  and they are  involved,  and 
that 's  the way they have skin  in  the game,  as  do a  lot  of  other  countr ies ,  
and I  th ink that 's  a l l  to  the good.  
 I  would  argue that  that 's  necessary,  but  i t ' s  not  suf f ic ient ,  because we 
want  to  have something that  is  not  only  ef fect ive  in  peacet ime,  but  
part icu lar ly  in  wart ime,  and a lso  in  a  cr is is  s i tuat ion so  that  we can,  the 
ideal  th ing,  as  long a s  we der ive  more benef i t  f rom,  more mi l i tary  benef i t  
f rom space than anybody e lse,  i t  should  be in  our  interest  not  to  want  to  
in i t iate  space host i l i t ies ,  but  we need to  a lso  be able  to  deter  the other  guy,  
perhaps China,  f rom being tempted to  make that  le ap as  wel l .  
 And,  f rankly,  that  needs a  lot  more work.  I  don't  th ink that 's  wel l  
understood.   I  th ink that  there are  a  number of  ways that  you can deter ,  and 
you don't  have to  remain  just  with in  the space boundary.   I f  you th ink about  
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i t ,  real ly ,  my argume nt  is  that  space warfare  would  actual ly  just  be one 
d imension of  informat ion warfare  because what 's  va luable  in  space - - I  mean,  
yes,  there are  a  few space tour ists  who go up there and have fun in  their  
short  r ide,  and NASA has shown us  some magnif icent ,  won derfu l ,  beaut i fu l  
p ictures,  but  space real ly  del ivers  va lue for  the informat ion that  is  e i ther  
generated up there or  as  the medium through which  i t  passes  to  af fect  
th ings  on earth.  
 I 'm g lad  that  Mark ment ioned that  there 's  e lectronic  warfare  
approaches,  but  we want  to  th ink very hard  and carefu l ,  and I  th ink we need 
to  lay out  red l ines  to  China about  what  would  provoke a  very s ign i f icant  
U.S .  response.  
 But ,  again ,  these are  only  of f - the-cuf f  thoughts,  and th is  needs a  
whole  lot  more work .  Unl ike  in  the nuclear  era  where the Air  Force and the 
Defense Department  funded a  lot  of  work on th inking through how these 
th ings  work,  i t ' s  been very d isappoint ing that  they haven't  done th is  on 
space,  and I  th ink that 's  one of  my most  important  conclus ions,  r ight  there.  
 COMMISSIONER WORTZEL:   The second part .  
 MR.  MacDONALD:   I ' l l  let  my col leagues speak.  
 MR.  STOKES:   I ' l l  g ive  i t  a  shot .   Commiss ioner  Wortzel ,  the short  
answer is  yes,  they do have e lements  of  their  sate l l i te  launch tracking and 
control  system deplo yed in  a  number of  countr ies .    
 Let  me get  to  the speci f ics .   There have become so many that  I 've  lost  
t rack of  them.  There used to  be a  smal l  handful ,  maybe two or  three.   I t  has  
grown to  a  much more s ign i f icant  number today.  
 COMMISSIONER WORTZEL:   In  the Western  Hemisphere,  in  Lat in  
America?  
 MR.  STOKES:   My impress ion,  a l l  over  the world .   To  start  of f ,  the 
t rend began in  the South Paci f ic ,  pr imar i ly  re lated to  the d irect ion of  the 
launch of  their  sate l l i tes ,  the supports  and the sate l l i te  launch syst ems,  part  
of  China Launch and Tracking Control  General ,  CLTC,  G80 CLTC.   The f ixed 
s i tes  that  they have posit ioned in  other  countr ies  are  augmented by a  smal l  
handful  of  sh ip  systems as  wel l ,  the Yuanwang tracking systems.  
 The key quest ion here,  though,  a nd what  I  need to  do is  put  together  
a lso  in  a  l i t t le  b i t  more detai l  on  what  exact ly  are,  what  types of  
technologies  are  at  these ground s i tes .   My impress ion,  the ground s i tes ,  at  
least  at  th is  point ,  are  pr imar i ly  re lated to,  for  example,  t racking and 
control l ing cooperat ive - - targets  is  a  bad word --but  cooperat ive  systems,  for  
example,  in  terms of  making their  own,  ensur ing the posit ions,  integr i ty  of  
their  own sate l l i te  systems.  
 And i t  wi l l  become increasingly  important ,  of  course,  with  the Beidou,  
increasing numbers  of  the Beidou system.  
 But  d ist inguish ing between systems that  would  support  their  space 
launch tracking and control ,  and actual  systems that  would  support  
engagement ,  for  example,  downl ink of  mi l i tary  re levant  inte l l igence data,  
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for  example,  for  near  real - t ime tracking of  events  around the world ,  we'd  
need to  take a  c loser  look  at  exact ly  what  they have at  these s i tes ,  but  I  can  
of fer  I  can  look at  that ,  speci f ics ,  and provide that .  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
 Commiss ioner  We ssel .  
 HEARING CO-CHAIR WESSEL:   Thank you,  gent lemen.   Thank you,  Mr.  
Stokes,  for  coming back,  and thank you,  gent lemen,  for  appear ing here 
today.  
 In  the ear l ier  panel  with  Ambassador  Schulte,  he schooled us  on the 
three "C's ,"  congested,  contested and c ompet it ive,  as  he ta lked about  space .  
As  a  novice  in  the defense area,  what  I  hear  f rom those three terms is  
threat .  
 Mr.  Watts ,  you referred to  a  recent  wargame,  I  bel ieve,  where you 
sa id  cyber  secur i ty  was of f  the table  because i t  was too complex.   Over  the 
years ,  we've become increasingly  aware of  informat ional ized warfare,  and 
the importance of  ground and space -based assets  was ment ioned about  b in  
Laden before.  
 Can you assess  the threat  for  me?  The d iscuss ion of  whether  i t 's  a  
current  threat ,  whether  i t 's  a  threat  in  three years ,  understanding at  some 
point  China may have enough skin  in  the game that  might  be enough to  
deter  them, but  where are  we now?  We are  so  re l iant  on informat ional ized 
warfare,  i f  Ch ina were to  see some reason to  address  U.S .  ass ets ,  how great  
is  that  threat?  
 Mr.  Watts ,  do you want  to  start?  
 MR.  WATTS:   Wel l ,  again ,  there 's  a  lot  of  deta i led  data  that  one would  
have to  gather  to  real ly  g ive  a  f i rm answer to  that .   My overal l  sense is  that  
we are,  on  the one hand,  the most  vu lner able  to  having our  space assets  and 
our  access  to  space denied,  compl icated,  eroded,  but  we are  a lso  the most  
capable.  
 The point  was made  ear l ier  about  how many sate l l i tes  we typica l ly  
have in  orb it .  I f  the Chinese begin  attacking U.S.  low -alt i tude 
reconnaissance sate l l i tes  with  d irect  ascent ,  k inet ic -k i l l  ASATs,  the e ight  or  
n ine of  those sate l l i tes  p lus  some of  the others  they might  want  to  e l iminate 
generate  quite  a  d i f f icu lt  operat ional  task.   I t ’s  probably  wel l  beyond what  
they could  put  together  and br ing of f  at  the present  t ime.  
 And to  go back to  the issue of  how far  up the learn ing curve they may 
or  may not  be,  that 's  the other  real  var iab le  in  th is .  Because just  being able  
to  go out  and start  br inging down sate l l i tes  f i rst  bat  out  of  the box,  ther e is  
very l i t t le  h istor ica l  evidence that  most  mi l i tar ies  can do that  successfu l ly .  
 Much of  American mi l i tary  exper ience  in  the opening stages of  
conf l icts  pr ior  to  9/11 has  real ly  been on-the- job-tra in ing— t ry ing  to  f igure 
out  how to  operate  ef fect ive ly  and get  our  act  together.  
 So  I  th ink a  ser ious  Chinese  threat  to  the U.S.  mi l i tary’s  dependence 
on space is  probably  beyond th is  decade .  That  would  be my  short  answer.   
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 HEARING CO-CHAIR WESSEL:   Okay.   Mr.  MacDonald.  
 MR.  MacDONALD:   I  would  say that ,  as  I  ment ioned in  my test imony,  i t  
a l l  depends on what  China chooses to  do.   I  th ink i f  they were to  start  up  a  
major  deployment  even of  their  current  generat ion system,  and part icu lar ly  
i f  they d id  a  few more tests ,  i t  i s  not  impossib le  to  conceive that  ther e  
would  be a  very ser ious threat  to  U.S .  sate l l i tes .  
 I 'd  be surpr ised i f  Ch ina d id  that ,  but  they could ,  and,  of  course,  we 
wouldn't  just  s i t  there id ly  by.   We would  be taking countermeasures  as  
wel l ,  but  once again ,  I  th ink i t  emphasizes  the importance of  not  putt ing a l l  
our  sate l l i te  eggs  in  one basket  here,  but  China c lear ly  has  resources  to  do 
something l ike  that ,  and there's  addit ional  informat ion that 's  avai lab le  on a  
c lass i f ied  basis ,  but ,  of  course,  we can't  speak to  that  here.   
 HEARING CO-CHAIR WESSEL:   Mr.  Stokes.  
 MR.  STOKES:   Bear ing in  mind that ,  of  course,  the threat  consists  of  
two components,  capabi l i t ies  and intent ions,  I ' l l  focus most ly  on the 
capabi l i t ies  s ide.   Beyond,  in  terms of  intent ions,  beyond Taiwan,  I  th ink i t 's  
hard  to  gauge a t  least  some of  their  longer -term intent ions,  and,  of  course,  
the Senkakus and Japan and other  terr i tor ia l  d isputes  they have.  
 But  in  terms of  capabi l i t ies ,  my impress ion is  that  China is  making 
s ign i f icant  advances that  could  pose chal lenges for  the Unit ed States '  ab i l i ty  
to  enforce both  a l l iance t reaty obl igat ions as  wel l  as  obl igat ions on the 
Taiwan Relat ions Act .  
 There are  s ign i f icant  chal lenges.   Are  these chal lenges surmountable?  
Yes,  I  th ink they are  g iven suf f ic ient  investment  on the United State s  s ide to  
make sure,  for  example,  that  our  sate l l i te  communicat ions remain  able  to  
operate  in  a  jamming environment ,  for  example,  to  ensure that  i f  the 
Chinese start  p l inking our  own sate l l i tes ,  that  we have a  rapid  
replenishment  capabi l i ty ,  for  example,  l aunch on demand,  be able  to  get ,  as  
wel l  as ,  assuming we're  invest ing in ,  for  example,  reduced cross -sect ions of  
sate l l i te  systems that  would  make them much harder ,  more d i f f icu lt  to  t rack.  
 So  assuming that  we're  making the r ight  investments  in  space,  the re 's  
reason for  conf idence that  we would  be able  to  fu l f i l l  our  obl igat ions,  but  
i t ' s  something to  be watched very,  very c losely  as  wel l  as  watching the 
Chinese emerging capabi l i t ies  as  wel l .   
 HEARING CO-CHAIR WESSEL:   Thank you.  
 HEARING CO-CHAIR BLUMENT HAL:   Commiss ioner  F iedler .  
 COMMISSIONER FIEDLER:   Ambassador  Schulte  ment ioned at  least  a  
dozen t imes in  h is  test imony th is  morning a  fear  of  miscalcu lat ion on the 
part  of  the Chinese to  take out - - I 'm paraphras ing - - to  take out  one of  our  
even minor  sate l l i tes  as  a  miscalcu lat ion.   So  I  take f rom that  that  we 
bel ieve that  that  is - -and Larry  ment ions that - - their  deterrence is  s ingular ly  
taking out  part  of  i t .  
 Mr.  Watts ,  I ' l l  d isagree with  you only  to  the extent  that  I  bel ieve that  
their  intent ions on Taiwa n could  change on a  d ime.   And I  bel ieve further  
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that  h is  unexpressed concern for  br inging that  out  and repeat ing i t  so  many 
t imes,  a  man of  few words and precise  words,  i s  because of  a  fear  that  in  
any Taiwan confrontat ion that  one of  their  f i rst  moves wo uld  be,  as  part  of  
their  ant i -access  denia l  st rategy,  to  take out  some of  our  sate l l i te  
capabi l i t ies  so  we can't  see quickly  and make decis ions to  react .  
 Am I  r ight  about  that?  Am I  reading too much into  th is ,  that  that 's  
what  the concern of  the United S tates  government  is?   Because he d idn't  
actual ly  say i t  the way I  just  sa id  i t .   He just  kept  br inging i t  up,  and I 'm 
putt ing i t  into  context .   Am I  wrong?  Am I  of f  base here?  Is  i t  an  immediate  
concern of  ours ,  a  f ront  of  the mind concern of  ours?  
 MR.  WATTS:   My personal  v iew is  i t  probably  shouldn't  be.   I t ' s  
ent ire ly  poss ib le  that  there are  p laces  in  the government  where i t  i s .   That 's  
sort  of  my bottom l ine assessment  on where they are  r ight  now.  
 COMMISSIONER FIEDLER:   Wel l ,  I  can 't  th ink of  any oth er  s i tuat ions 
where we're  worr ied  about  them taking out  any of  our  sate l l i tes  any t ime 
soon other  than in  Taiwan.   I  don't  th ink they  wi l l  for ,  say- -o i l - - in  the South 
China Sea.  
 MR.  WATTS:   I t  might  wel l  be  more usefu l  to  them i f  they had the 
capabi l i ty  t o  take Kadena of f  the table ,  for  example,  by explo it ing growing 
ant i -access/area-denia l  capabi l i t ies  and real ly  had the sensors ,  whether  i t 's  
over- the-hor izon radars  or  sate l l i tes  to  actual ly  make the DF -21D work as  
you see in  the d iagrams in  their  publ ished writ ings.  
 There was some RAND work a  whi le  back that  assumed the U.S.  forces  
had to  operate  f rom Guam . The scenar io  based  the ent ire  force of  F -22s  on 
Guam, and the assessment  in  the analys is  was that  the F -22s cont inued 
shoot ing down PLA f ighters  over  Taiwan unt i l  they ran out  of  miss i les .  But  
then they needed to  f ind  their  tankers  and get  back to  Guam, and the th ing 
that  happened next  was there were a  lot  of  PLA f ighters  st i l l  lurking around 
that  were able  to  go after  the tankers  and the AWACs .  So  you  ended up with  
F-22 p i lots  with  a  whole  bunch of  k i l l s  that  they could  paint  on their  
a i rp lanes jumping out  over  the Phi l ipp ine Sea  because they couldn’t  f ind  
tankers  to  get  the fuel  to  make i t  back to  Guam . 
 That 's  a  very detai led ,  speci f ic  scenar io  in  wh ich,  without  even 
touching our  space assets ,  they presented us  with  real  problems in  an  ant i -
access/area-denia l  context  in  the Western  Paci f ic .  
 COMMISSIONER FIEDLER:   E i ther  of - -  
 MR.  MacDONALD:   You touch on,  in  a  way,  Commiss ioner  Wortzel 's  
excel lent  qu est ion about  deterrence and how i t  might  work.   I t ' s  s ign i f icant  
that  the fact  that  we don't  have a  good feel  for  how that  might  work speaks 
to  the fact  that ,  l ike  I  sa id ,  I  th ink we need more not  so  much war  games but  
cr is is  games and maybe ear ly  stage wa r  games.   What 's  the dynamic here?  
We don't  have a  good feel  for  i t .  
 I  thought  the Bush administrat ion space pol icy  d id  an  excel lent  job  in  
ident i fy ing for  the f i rst  t ime our  space assets  are  a  v i ta l  nat ional  interest ,  
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and I  was very happy to  see the Oba ma administrat ion cont inue that  v iew.   I  
was worr ied  that  maybe they wouldn't .  
 But  that  has  impl icat ions.   When you declare  something a  v i ta l  
nat ional  interest ,  that  means,  in  extremis,  you'd  even consider  reta l iat ing 
with  nuclear  weapons.   I  mean v i ta l  i s  v i ta l .   I t ' s  not  a  designat ion you hand 
out  l ike  party  favors  to  certa in  issues,  and I  th ink we need to  make sure that  
the rest  of  the world  understands that  we consider  that  a  v i ta l  nat ional  
interest  so  that  when you decide to  breach that  threshold,  tha t  space 
threshold,  you are  taking a  step not  to  which  we would  necessar i ly  respond 
with  nuclear  weapons,  of  course,  but  that  you're  cross ing a  major  threshold  
and you can count  on potent ia l ly  a  very s ign i f icant  U.S .  response.  
 And that ,  which  was a lso  my b iggest  concern with  the ear l ier  pol icy,  
was that  I  would  hate  for  i t  be  l ike  in  the ear ly  days  of  the Cold  War where 
some f ie ld  commanders  considered nuclear  weapons just  as  one more 
weapon in  the arsenal  with  a  l i t t le  b i t  b igger  boom.  
 Not  only  China need s to  understand,  but  we need to  understand that  
cross ing that  space threshold  has  huge impl icat ions.   I  a lso  suspect ,  but  I  
don't  want  to  go on too long,  that  once that  threshold  is  breached,  i t  st r ikes  
me that  even more so  than nuclear  weapons,  there 's  no t  a  lot  of  v i r tue for  
hold ing back,  and that  i t  could  escalate  very quickly  f rom there.  
 I f  you decide to  take out  two or  three sate l l i tes ,  i t ' s  l ike  I  say,  i f  you 
decide you want  to  k i l l  the king,  don't  miss ,  and i f  you do miss ,  keep on 
f i r ing.   So  I 'm wo rr ied  about  those whole  d imensions.   What  are  escalat ion 
dynamics  in  space?  I  don't  th ink that 's  wel l  understood e ither .  
 COMMISSIONER FIEDLER:   Mr.  Stokes.  
 MR.  STOKES:   F i rst  of  a l l ,  on  the Taiwan issue,  I  would  hope that  the 
Department  of  Defense is  co ncerned about  emerging PRC capabi l i t ies ,  to  be 
able  to  enforce what  they perceive to  be their  terr i tor ia l  
interests/sovereignty interests  on Taiwan,  because i t  actual ly  i s  the law.   
Ta iwan Relat ions Act  actual ly  requires  the United States  to  mainta in  
capacity  to  res ist  use of  force to  resolve pol i t ica l  d i f ferences with  regards to  
Taiwan.   So  I  would  hope that  people  are  g iv ing th is  i ssue some very ser ious 
th inking.  
 But  a  broader  perspect ive,  though -- I 'm not  sure  i f  th is  i s  re levant  or  
not - -but  when you th i nk about  th is  concept  that  at  least  the Chinese Air  
Force comes up with ,  which  is  the integrat ion of  a i r  and space,  or  aerospace,  
what  they ca l l  a i r  and space integrat ion,  i t  may have certa in  pol i t ica l  
impl icat ions because when you look at  the sovereignty issues,  for  example,  
you have a ir  sovereignty,  and then what  the Chinese bel ieve to  be the r ight  
to  be able  to  mainta in  sovereignty of  their  own aerospace,  how do they 
def ine aerospace that  emerges,  the goal  that  extends up into  space?  
 My understanding is  that  internat ional  law does have certa in  
def in i t ions of  space and access  to  space.   However,  i s  th is  def in i t ion  shared 
by the People 's  Republ ic  of  China,  the pol icy  leaders? And so,  therefore,  
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that 's  another  e lement  that  you could  potent ia l ly  see sort  of  a i rcraft  that  
could  be v io lat ing what  they perceive to  be their  aerospace,  space 
sovereignty and sate l l i te  sort  of  in  the same manifest ,  and reserve the r ight  
to  able  to  engage e ither  pass ive ly  or  act ive ly,  part icu lar ly  in  a  cr is is  
s i tuat ion.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
 Commiss ioner  Shea.  
 COMMISSIONER SHEA:   Thank you a l l  for  your  test imony.   Maybe I  
know enough just  to  be a  l i t t le  b i t  dangerous,  but  I  thought  I  heard  a  
d isagreement  about  15 minutes  ago between Mr.  Stokes and Mr.  Watts ,  and 
help  me understand.  
 Mr.  Watts ,  in  your  test imony,  you say that  China's  own growing use of  
space may constra in  their  counterspace opt ions in  the long run to  a  greater  
extent  than some of  our  wargaming has  suggested,  and then you go on and 
say how mult ip le  k inet ic -k i l l s  on  U.S.  reconnaissance sate l l i tes  or  detonat ing 
a  nuclear  weapon above the mesosphere are  essent ia l ly  Samson opt ions,  and 
you basica l ly  understate  the abi l i ty  of - -you say:  “my incl inat ion is  to  suggest  
that  evolv ing Chinese ef forts  to  explo it  U.S .  ‘ in format ional ’  vu lnerabi l i t ies  in  
space would  be unl ike ly  to  produce a  decis ive  advantage over  the U.S. ”  
 You say that  by engaging in  counterspace operat ions,  China is  l ike ly  to  
hurt  i t se l f ,  because they would  destroy their  own assets .   That 's  what  I  take 
f rom your  test imony.  
 But  then you,  Mr.  Stokes,  say,  wel l ,  there are  counterspace operat ions 
that  don't  destroy the neighborhood,  for  example,  e lectr ic  jamming and 
laser ing .   I s  there a  d isagreement  here ?  Are  the U.S.  and China looking at  
ways to  d isable  the other  country’s  sate l l i tes  in  ways that  don't  destroy the 
neighborhood?  
 MR.  WATTS:   Mark  Stokes  is  exact ly  r ight .   There are  a  lot  of  other  
ways of  skinning the cat ,  so  to  speak here,  in  terms of  degrading our  space 
capabi l i t ies  than those kinds  of  Samson opt ions,  and I  would  th ink that  
those would  be more natural  paths  for  them to go down in  the event  of  an  
actual  conf l ict  than tear ing down the ent ire  neighborhood.  
 That 's  part icu lar ly  l ike ly  to  be the case over  t ime i f  they become more 
dependent  on ocean reconnaissance sate l l i tes  and radar ,  SAR,  and e lectro -
opt ica l  sate l l i tes  themselves  for  their  own operat ions.   So  I  don’t  real ly  
sense a  contradict ion  between the two of  us .  
 When you point  to  jamming and that  sort  of  th ing ,  my understanding 
is  the Chinese have real ly  emphasized that  area s ign i f icant ly .  Now some may 
d isagree,  but  the destruct ive  ASAT test  in  January 2007 wa s sort  of  a  n ice  
announcement  of  a  growing capabi l i ty  to  worry the United States,  the world  
hegemon.  But  making us  worry is  one th ing.   Whether  the PLA would  actual ly  
go down that  destruct ive  path  at  the outset  in  2020 or  2025  is  another .  
 Mark? 
 MR.  STOKES:   I  th ink one way to  look at  i t  would  be sort  of  step 
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through a  scenar io ,  say,  for  example,  a  Taiwan scenar io ,  and start  w ith  the 
basic  quest ion of  i f  a l l  bets  were of f  and space assets  were fa ir  game,  who 
would  emerge--would  China be ser iously  af fected by the loss  of  their  space,  
of  assets  that  are  in  orb it?   And would  the United States  be at  a  loss  by the 
assets  in  space or b it  d irect ly  support ing a  Taiwan cont ingency in  the 
Western  Paci f ic?  
 I  th ink the short  answer is  I  th ink China is ,  because of  the fact  that  a  
conf l ict  would  be pr imar i ly  of f ,  in  the near  seas  or  of f  their  shore,  that  they 
are  better  prepared to  be able  to  conduct  mi l i tary  operat ions in  the absence 
of  space assets .  
 And there is  one trend,  and one of  the reasons why I  put  i t  in  my 
statement ,  i s  I  f ind  i t  part icu lar ly  interest ing and re levant  to  th is  quest ion,  
and that 's  that  what  appears  to  be s ign i f icant  i nterest  in  the appl icat ion of  
what  are  ca l led  near -space assets .   
 Space can be roughly  d iv ided,  for  example,  there 's  not  a  c lear  l ine,  but  
I  bel ieve in  internat ional  space organizat ions,  the d iv id ing l ine  between sort  
of  the- -space begins  about  100 ki lome ter ,  about  100 ki lometers  in  a l t i tude.  
 The area between 20 to  100 ki lometers  is  usual ly  an  area that  you 
want  to  get  through fast  to  be able  to  mainta in  your  communicat ions and to  
res ist  heat ing,  for  example,  in  the area of  bal l i st ic  miss i les  or  in  a  mann ed 
space program.  But  with  China,  they appear  to  be invest ing s ign i f icant  
resources  into  ut i l i z ing th is  aspect .   For  example,  an  SR -71 f l ies  about  
70,000 feet ,  maybe roughly - -what- -18 ki lometers ,  something l ike  that ,  but  
what  they're  looking at  i s  about  3 0 ki lometers ,  in  an  area general ly  above 
some of  our  convent ional  a i r  defense assets .  
 But  below that ,  for  example,  that  level  in  which  one could  use,  for  
example,  mid -course interceptors ,  s low moving vehic les  that  use d i f ferent  
types of  propuls ion systems  that  aren't  a i r -breath ing,  normal  engines,  but  
don't  have enough velocity  to  be able  to  get  into  an  orb ita l  t ra jectory.   Very 
s low moving,  somet imes d i f f icu lt  to  detect  and d i f f icu lt  to  engage.   They can 
be launched in  a  cont ingency,  and they are  as  good,  i f  not  better ,  than,  for  
example,  imaging systems in  low earth  orb it .    
 They have two dedicated research inst i tutes,  des ign  bureaus,  that  
have been establ ished in  the last  f ive  years  dedicated to  nothing but  
explo itat ion of  th is  part icu lar  domain.  
 HEARING CO-CHAIR BLUMENTHAL:   Are  you ta lk ing about  a irsh ips  and --  
 MR.  STOKES:   A irsh ips.  
 HEARING CO-CHAIR BLUMENTHAL:   Ye s.   And aerostats .  
 MR.  STOKES:   That 's  one type of  that .   A irsh ips  are  one type,  and then,  
of  course,  hypersonic  vehic les  that  can a lso  sort  of  f ly  with in  that  domain,  
but  a irsh ips,  yes,  that  certa in ly  is  one th ing that  is  touted as  a  major  opt ion,  
and resources  appear  to  be invested into  f l ight  vehic les  that  can operate  in  
th is  domain.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
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 Commiss ion er  Mul loy.  
 COMMISSIONER MULLOY:   Thank you,  Mr.  Chairman.  
 Bruce,  good to  see you again .  
 MR.  MacDONALD:   L ikewise.  
 COMMISSIONER MULLOY:   You sa id  ear l ier  something l ike  our  space 
capabi l i t ies  are  a  v i ta l  nat ional  secur i ty  interest .   Now,  in  th is  documen t  
that  our  witness  f rom DoD referred to - - i t 's  ca l led  Nat ional  Secur i ty  Space 
Strategy—and on page seven of  that ,  they d iscuss  the space industr ia l  base,  
and i t  seems to  me that  there are  concerns  about  our  space industr ia l  base 
and whether  i t  can mainta in  the capabi l i t ies  and the lead that  we present ly  
have.  
 I 'm wonder ing is  that  v iew widespread in  the space community  that  
something bad is  happening to  our  space industr ia l  base,  and that  we need 
to  take some act ions to  deal  with ,  and i f  so ,  what  are  those kinds of  act ions? 
 I  would  ask you and then I  would  ask the other  two to  comment.  
 MR.  MacDONALD:   Thank you,  Commiss ioner.  
 I  miss  working in  government  a  lot ,  but  one of  the p leasures  of  not  
working in  government  is  a  person has  a  l i t t le  more leeway to  s peak one's  
mind.   In  fact ,  ear ly  in  the Obama administrat ion,  when they hadn't  got  their  
space act  together ,  and there was an  important  conference in  Geneva,  they 
actual ly  p leaded with  me to  go to  i t  because they knew I  could  speak my 
mind and they couldn' t .  
 I  share your  concern about  the space industr ia l  base.   I  th ink there is  a  
pretty  widespread recognit ion  in  the community  that  th is  i s  a  problem.  And 
speci f ica l ly  I  would  c i te  that  th is  i s  ment ioned in  the Strategic  Posture 
Review Commiss ion Report .   A l l  12  commiss ioners,  s ix  Republ icans and s ix  
Democrats ,  not  an  ounce of  d isagreement  among the commiss ioners  that  
th is  was important ,  and that ,  of  course,  they were worr ied  back then,  but  
now with  the cancel lat ion of  the Constel lat ion Program with in  NASA,  i t  
means i t 's  a  c lass ic  s i tuat ion any businessman would  recognize.   When your  
business  suddenly  goes down,  you've got  to  spread your  overhead more 
heavi ly  on the remain ing business  you have.  
 And th is  real ly  i s  a  problem.  A  vexing d imension of  i t ,  of  cour se,  i s  
that  a  lot  of  the approaches to  i t  are  not  cheap,  and,  as  everybody 
recognizes,  we're  in  a  bad budgetary s i tuat ion.   Th is  i sn 't  real  good,  of  
course.   We have unparal le led  capabi l i t ies ,  and I 'm th inking part icu lar ly  in  
space propuls ion,  which  is  I  t h ink one of  the areas  of  most  cr i t ica l  concern.   
We fortunately  st i l l  produce a  smal l  number of  Tr ident  I I  miss i les  which  
mainta ins  that  base.  
 But  the short  answer is ,  yes,  there is  widespread recognit ion.   I t  i s  a  
ser ious problem,  and unfortunately  nobod y has  come up with  any 
inexpensive  answers  to  i t  un less  somehow our  space business  gets  booming 
b ig ,  and then the commercia l  sector  can carry  i t .  
 I ' l l  leave i t  at  that .   There's  an  interest ing analogy with  e lectronics ,  
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but  I ' l l  res ist  the temptat ion for  t he t ime being.  
 COMMISSIONER MULLOY:   Mr.  Stokes or  Mr.  Watts ,  do you have any 
addit ional  comments?  
 MR.  WATTS:   I f  you ta lk  to  people  who are  in  commercia l  space in  th is  
country or  even in  p laces  l ike  Canada,  the ITAR  [ Internat ional  Traf f ic  in  Arms 
Regulat ions]  barr iers  that  have been administrated by the State  Department ,  
everybody seems to  agree ,  have  real ly  hurt  our  ab i l i ty  to  cont inue to  
compete with  fore ign  suppl iers ,  the French and so  on and so  forth ,  and that  
doesn't  encourage you to  stay up in  the forefront  of  developing space 
systems.  I f  you're  a  French sate l l i te  company try ing to  bui ld  a  sate l l i te ,  
go ing through the hoops and red tape to  get  even components  f rom U.S.  
sources  is  very,  very d i f f icu lt  and the components  are  often late.   I t ' s  just  a  
pain  in  the neck .  So  fore ign  companies  have been increasingly  incl ined to  go 
and develop their  own components  and sate l l i te  systems.  T hat 's  where 
overseas space industr ies  have been going for  a  long t ime.  
 MR.  STOKES:   I  don't  have a  good enough feel  for  in  terms of  U.S .  
domest ic  demand for  space assets ,  for  example,  sate l l i tes ,  whether  mi l i tary,  
c iv i l ian,  or  launch services  in  terms of  U.S . -based launch services.  
 But  I  would  imagine that  i f  there is  insuf f ic ient  demand with in  the 
United States,  and compani es  are  natural ly  going to  look for  overseas 
markets ,  and that  gets  into  issues of ,  for  example,  of  l icensing,  for  example,  
the sa le  of  sate l l i tes  or  the grant ing permiss ion,  for  example,  for  fore ign,  
for  example,  Chinese launch service  providers  to  be able  to  boost  U.S .  
manufactured sate l l i tes  on their  launch vehic les .  
 But  just  as  a  general  thought ,  that  obviously  would  be re levant  in  
terms of  U.S .  aerospace industr ia l  base.  
 COMMISSIONER MULLOY:   Thank you very much.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss ioner  Cleveland.  
 COMMISSIONER CLEVELAND:   I  th ink i t  was Dr .  Wortzel  who asked 
about  the presence of  t racking.   D id  you ask about  t racking?  
 COMMISSIONER WORTZEL:   Yes.  
 COMMISSIONER CLEVELAND:   I 'm reading a  CNA document  that  says  
the manned program is  t he basis  for  establ ish ing te lemetry s i tes  in  K ir ibat i  
and Namibia  and Kenya.   Mr.  Stokes,  what 's  in  i t  for  these countr ies  to  a l low 
China to  establ ish  these bases  on their  terr i tory?  
 I 'm part icu lar ly  interested in  the Namibia  one.   How does i t  come 
about?  
 MR.  STOKES:   In  terms of  the speci f ics  of  how these agreements  came 
about ,  I 'm not  exact ly  sure,  but  certa in ly  revenue for  the host  would  be a  
major  factor .   K i r ibat i ,  I  be l ieve,  of  course,  pol i t ica l  recognit ion,  of  course,  
and the compet it ion  between Ch ina and Taiwan,  of  course,  as  wel l ,  and I  
th ink K ir ibat i  i s  one of  the countr ies  that  went  back and forth  quite  a  few 
t imes,  but  revenue certa in ly  is  one considerat ion,  and there could  a lso  be 
pol i t ica l  mot ivat ions as  wel l .  
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 MR.  MacDONALD:   I  would  only  ad d one addit ional  thought  or  
d imension to  i t ,  Madam Commiss ioner,  and that  is  that  there is  a  desire  on 
the part  of  smal ler  countr ies  to  be involved somehow in  the game,  and 
China is  wi l l ing to  subsid ize,  of fer  below market  rates  i f  need be,  and say 
l ike,  oh,  we' l l  bu i ld  a  receiv ing stat ion for  you,  buy our  sate l l i te ,  buy 
one/get  one f ree sort  of  a  th ing,  and to  of fer  more favorable - - to  of fer  more 
favorable  terms which,  of  course,  serves  China's  interests ,  not  the least  of  
which  is  they might  say,  and oh,  by  the way,  you wouldn't  mind i f  we 
occas ional ly  download some informat ion f rom our  sate l l i tes  as  wel l .  
 So  there 's  a  d imension there that  China is  wi l l ing to  go out  and be,  I  
th ink,  fa i r ly  aggress ive  to  generate  th is  k ind of  business  for  them, and I  
th ink the countr ies  are  only  too wi l l ing to  do i t  when they see i t  as  being in  
their  interest .  
 COMMISSIONER CLEVELAND:   I  have two more quest ions,  p lease.   
We've ta lked a  lot  about  the dynamic between the United States  and China,  
but  you a l l  have not  ta lked much  about  India .   How does India  factor  into  
Chinese space ambit ions?  
 MR.  MacDONALD:   I 've  looked a  l i t t le  b i t  at  that  i f  I  can  say.   One th ing 
that  scared the death  out  of ,  scared India  to  death  was China's  ASAT test ,  
and India  has  been not  exact ly  shy abou t  saying we're  going to  develop an 
ASAT,  too,  and i t 's  very c lear  that  i t ' s  a  react ion to  China's  growing space 
power.  
 Ind ia  is  t ry ing to  boost  their  aerospace sector .   They're  developing 
longer-range miss i les .   They feel  threatened by China,  and they kno w that  
they want  to  produce,  put  up sate l l i tes  for  their  own mi l i tary  purposes,  as  
wel l  as  commercia l ,  and they are  worr ied  by the threat .   Of  course,  Ind ia  and  
China have had problems over  decades,  and I  wouldn't  quite  ca l l  them 
enemies,  but  there 's  c lear ly  a  lot  of  host i l i ty .  
 An addit ional  d imension that  I  th ink hasn't  gotten enough attent ion at  
a l l  i s  Ind ia  is  a lso  interested in  developing miss i le  defenses to  defend 
against  Chinese threats ,  and because India  is  developing their  own miss i les ,  
i t  would  not  surpr ise  me in  the least  to  see China at  some point  develop 
their  own miss i le  defenses to  guard against  an  Indian threat .  
 In  fact ,  they d id  i t  ear ly  last  year .   They conducted a  test ,  which  some 
people  th ink a lso  was,  i t  helped their  ASAT program as  wel l  as  showing 
miss i le  defense.   But  I  d id  a  review of  the l i terature about  China and miss i le  
defense,  and there are  a  z i l l ion  studies  about  how China might  react  to  U.S .  
miss i le  defense.   I  have not  found one study that  looks  about  what  the 
impl icat ions are  for  India ,  especia l ly  for  the United States,  i f  Ch ina decides 
to  deploy miss i le  defense,  and I  was stunned by th is .  
 I t ' s  a lmost  a  p lug.   I 'm going to  be submitt ing a  proposal  about  th is ,  
but  I  was just  stunned that  there was nothing at  a l l ,  and I  looked with  
Googl ing,  and I  ta lked to  people,  and there's  been no study of  what  happens 
i f  Ch ina decides to  deploy their  own miss i le  defense,  which  f rankly  they 
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would  have every reason to  want  to  deploy to  guard against  a  threat  f rom 
India.  What  would  be the impl icat ions of  such a  deployment  for  the U.S.?  
 COMMISSIONER CLEVELAND:   Mr.  Stokes,  do you have anyth ing?  
 MR.  STOKES:   Just  one quick comment.   I  th ink certa in ly  what  China 
develops for  use in  space as  wel l  as  their  counterspace capabi l i t ies  i s  
certa in ly  re levant  to  the regional  secur i ty  s i tuat ion around i ts  borders ,  both  
pol i t ica l ly  and mi l i tar i ly ,  i f  not  economical ly .  
 To  c i te  one example,  when China conducted i ts  ant i -sate l l i te  intercept  
test  in  January of  2007,  I  was in  Taiwan,  and somewhat  fami l iar  with  
Taiwan's  programs in  space,  and when I  f i rst  heard  about  th is ,  my f i rst  
react ion was,  oh,  f inal ly  d id  i t .   They'd  been working on th is  for  quite  
awhi le .  
 But  at  the t ime,  in  Taiwan,  i t  was a  cr i t ica l  per iod for  debates  with in  
their  legis lature  on procurem ent  of  a  fo l low-on remote sensing sate l l i te ,  at  
the t ime,  for  ROCSAT or  FORMOSAT -2.   I t  was a  major  issue,  and they were 
just  at  a  cr i t ica l  per iod in  the debates  in  the legis lature  when that  ASAT test  
h i t .   And the f i rst  thought  that  came to  my mind was - -and then they ki l led  
i t .   
 You don't  see that  being d iscussed anymore.   They just  k i l led  that .   
Maybe i t 's  st i l l  on  l i fe  support ,  but  that ,  the ASAT test  had,  I  would  say,  had 
a  major  inf luence or  major  impact  with in  the legis lat ive  debate in  Taiwan of  
procur ing a  sate l l i te  that  would  have had a  major  mi l i tary  appl icat ion and 
something,  to  me,  very much that  Taiwan,  a  much needed requirement .  
 But  that 's  just  one example of  what  China does.   I t ' s  just  not  re levant  
to  the United States,  but  certa in ly  with  oth ers  in  the region.    
 One f inal  comment  is  that  despite  appearances on the surface,  I  
somehow have th is  feel ing down deep below,  there 's  some res idual  mistrust  
between China and Russ ia ,  and so  that 's  one other  dynamic I  th ink that 's  at  
a  min imum worth  cons ider ing in  terms of  mot ivat ions with in  China and 
Russ ia  perhaps.  
 COMMISSIONER CLEVELAND:   Thank you.  
 HEARING CO-CHAIR BLUMENTHAL:   Thank you.  
 Commiss ioner  Bartholomew.  
 COMMISSIONER BARTHOLOMEW:  Thanks very much,  and thank you,  
gent lemen.   Th is  i s  very  interest ing.  
 I 'm going to  ask you to  step a  l i t t le  b i t  outs ide of  the box that  you've 
been ta lk ing,  and there is  a  t roubl ing pattern  in  the way the U.S.  handles  a  
lot  of  i ssues v is -a-v is  China,  where we somehow bel ieve that  a l l  we need to  
do is  ta lk,  and  we' l l  be  able  to  come to  some common understanding,  and 
everyth ing wi l l  be  okay.   Meanwhi le ,  the Chinese government  is  cont inuing 
whatever  the pract ice  is .   The ta lks  don't  necessar i ly  come to  any conclus ion 
that  wi l l  be  helpfu l ,  and by the t ime we look u p,  i t ' s  too late.  
 I t  was interest ing that  Ambassador  Schulte  ta lked about  the need to  
t ry  to  come to  some common understanding of  responsib le  behaviors  in  
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space,  and at  the same t ime,  just  as  we have by protect ing the sea lanes 
around the world  and creat ing a  secur i ty  umbrel la  where countr ies  have 
been able  to  bui ld  their  economy somet imes at  the expense of  the United 
States,  i t  sounds l ike  we're  doing the same th ing in  space.  
 And I  just  wonder  (a)  are  you concerned about  th is  k ind of  pattern,  
part icu lar ly  in  the context  that  we're  ta lk ing about ;  and (b)  what  could  we 
do d i f ferent ly?  
 MR.  STOKES:   I ' l l  take an in i t ia l  stab  at  th is .   In  terms of  ta lk ing,  I 've  
been watching very c losely  the most  recent  S &ED,  Secur i ty  and Economic 
Dia logue,  ongoing with  China .   I t ' s  amazing the amount  of  programs that - -
b i latera l  programs between the U.S.  government  and the government  of  the 
People 's  Republ ic  of  China.   I t ' s  amazing.   Ta lk ing is  great .   Nothing wrong 
with  i t .  
 We got  Chen Bing -de,  I  th ink,  coming over  here next  week,  senior  PLA 
mi l i tary  of f icer .   Great .  
 However,  what 's  not  so  great  though -- I  mean i t 's  great  for  
bureaucracies  and keeping people  employed and for  growing more work and 
stuf f  l ike  that - -however,  i t ' s  not  great  whenever  you invest  resources.   I t ' s  
expensive  actual ly  to  mainta in  a l l  these d ia logues.   Whenever  four -star  
generals  f ly  over  to  Bei j ing,  i t  i s  expensive.   I  used to  manage the a irp lane.   
The gas,  by i tse l f ,  i t  i s  pretty  expensive,  every  one of  these v is i ts  that  goes 
over .  
 And the other  expen se incurred by increasing the level  of  engagement  
is  what  about  our  a l l ies?  What  do we have going on with  Taiwan? Do we 
have anyth ing on the scale  going on with  Taiwan,  which  actual ly  we have,  
i t ' s  a  de facto,  I  mean  the Taiwan Relat ions Act .   Do we have anyth ing on the 
scale  going on with  Taiwan or  Japan?   
 South  Korea?  Do we have anyth ing on th is  sca le?  But  again ,  ta lk ing 
with  China,  engagement  is  important ,  but  I  haven't  real ly  seen a  lot  of  
evidence of  exact ly  what  we're  t ry ing to  do,  and part icu lar ly  in  the defense 
d ia logue,  defense re lat ionship ,  what 's  our  goal  bes ides  understanding and 
making everybody feel  good?  
 MR.  WATTS:   I ' l l  get  mysel f  in  t rouble  ta lk ing about  th is  i ssue.   I f  you 
wi l l  bear  with  me,  I ' l l  read you a  passage f rom page 251  Chr istopher  Ford 's  
Mind of  Empire ,  which  you may have recent ly  read:  
 “Chinese h istory provides essent ia l ly  no precedent  for  the stable,  
long-term coexistence of  coequal  sovereigns,  and the country's  t radit ional  
ideas  of  moral  governments  and statecraft  cannot  comfortably  even admit  
such a  poss ib i l i ty .   The modern world  may be understandable  through the 
pr ism of  the Warr ing States  per iod but  is  only  inte l l igent  as  a  way -stat ion 
a long the road to  h ierarchica l  order .”  In  other  words,  to  Ch ina eventual ly  
becoming t he world  hegemon.  
 Now i f  you read the caveats  at  the end of  Ford’s  book he essent ia l ly  
says  there is  a  major  debate about  China,  whether  they wi l l  be  socia l ized 



 

74 
 

VSM    

eventual ly  to  accept  or  embrace the Westphal ian  model  of  internat ional  
re lat ions among coequal  sovereign  states  going forward indef in i te ly  or  not .   
His  bottom l ine is  that  we real ly  don't  know the answer to  that  quest ion yet ,  
unfortunately.   I t  would  be n ice  i f  we d id .  
 But  i t  i s  fa i r ly  c lear  that  the h istory and the t radit ional  statecraft  that  
they keep appeal ing to  doesn't  g ive  you a  warm feel ing about  where they're  
going in  the long term.  I  just  f ind  our  d ia logue with in  th is  country 
completely - -no,  I  shouldn't  say that - -  
 [Laughter . ]  
 HEARING CO-CHAIR BLUMENTHAL:   You can curse in  here i f  you wa nt .  
 [Laughter . ]  
 MR.  WATTS:   - - just  not  very helpfu l .   We just  don't  seem to address  
these kinds of  quest ions in  a  ser ious way.  
 HEARING CO-CHAIR BLUMENTHAL:   Larry  is  going to.   
 Okay.   Second round.   Beyond Assessment ,  I 'd  l ike  to  move to  some 
prescr ipt ion because we do have to  make recommendat ions to  the Congress.  
 I  was intr igued by Ambassador  Schulte 's  ment ioning of  increasing 
coal i t ion  partnersh ip  and cooperat ion with  countr ies  l ike  Japan and 
Austra l ia  and actual ly  sett ing up a  Jo int  Space Operat ion center  at  
Vandenberg Air  Force Base,  something I  d idn 't  know about  beforehand.  
 But  I 'd  l ike  to  ge t  f rom each one of  you,  i f  you had  some sway over  
whether  we should  invest  our  funds both  in  terms o f  enhancing a l l ied  
cooperat ion --and by that  I  mean force e nhancement ,  ISR,  target ing,  and a l l  
the rest  of  the th ings  our  a l l ies  might  want  and need to  protect  themselves  
in  As ia -Paci f ic ,  and here I  mean Japan,  Austra l ia ,  Ind ia ,  and some o f  the 
other  t reaty a l l ies  a lso - -who are  the most  promis ing partners  in  th is  regard? 
 And,  second,  what  would  you invest  in  terms of  fami l ies  of  systems 
and capabi l i t ies  for  the actual  protect ion of  sate l l i tes  as ,  Mr.  Watts ,  you 
sa id  China is  inexorably  moving to  weaponiz ing space.  
 MR.  WATTS:   Wel l ,  so  is  our  commercia l  space indu stry.  
 HEARING CO-CHAIR BLUMENTHAL:   But  in  terms of  where you would  
put  our  uni latera l ,  d ip lomat ic  and other  types of  investments  to  bui ld  out  
partnersh ip  capacity  on issues of  space protect ion,  spare awareness,  ISR,  
and our  own abi l i ty  to  conduct  operat i ons.  
 MR.  STOKES:   I 'd  add one thought .   With  a  focus on secur i ty  partners ,  
secur i ty  partners ,  ye s ,  I  guess  roughly  a  metr ic  would  be,  for  example,  
secur i ty  ass istance partners  or  t reaty a l l ies  or  ones that  we have legal  
commitment  with in  our  own legal  sys tem,  in  terms of  defense obl igat ions,  I  
mean the th ings,  without  necessar i ly  being in  your  face in  terms of  being 
d irect ly  mi l i tary,  there are  a l l  k inds of  cooperat ive  programs.  
 For  example,  format ion of  s imply a  common operat ional  p icture,  
working to  a  common operat ional  p icture  that  looks  at ,  for  example,  
mar it ime secur i ty,  for  example,  common operat ional  p icture  looking at  
mar it ime environment ,  looking at  the space,  the g lobal  commons,  the space 
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environment ,  shar ing informat ion,  again  with  partners  l ike  Japan.  
 Ta iwan is  in  that  def in i t ion.   Ta iwan has,  in  terms of  a  contr ibut ion,  
Ta iwan has  a  great  radar  system that  they paid  s ign i f icant  sums of  money 
for ,  about  $100 mi l l ion  for  one radar ,  that  as  far  as  I  know has s ign i f icant  
potent ia l  for  space t racki ng,  for  looking,  for  example,  at  space debr is ,  that  
can p lay a  usefu l  ro le  in  terms of  our  own systems.  
 And so  I ' l l  just  throw th is  out .   Undersea,  for  example,  looking at ,  
watching whales  in  terms of  monitor ing undersea environment ,  f i sh ing 
patterns,  but  again  with  an  emphasis  on those with  which  we have secur i ty  
partner  arrangements  or  obl igat ions.  
 HEARING CO-CHAIR BLUMENTHAL:   On the space s ide,  part icu lar ly ,  do 
you have thoughts?  
 MR.  WATTS:   Wel l ,  h istor ica l ly ,  certa in ly  the commercia l  space 
industry  has  been very re luctant  to  harden sate l l i tes  or  even equip  them 
with  smal l  sensors ,  l ike  the l i t t le  v ideo camera that 's  in  your  laptop that  
could  be used so  you ’d  have a  better  sense of  what 's  actual ly  going on 
around your  sate l l i te .   That 's  something goi ng forward that  would  be very 
s imple  which  would  real ly  great ly  enhance space s i tuat ion awareness  and 
understanding what  real ly  i s  or  i s  not  going on with  our  own sate l l i tes .   That  
would  be usefu l .  
 I  don't  know what  to  say about  the hardening issue.   I 've  been 
l i stening to  d iscuss ions of  th is  i ssue between industry  and the government  
for  about  a  decade -and-a-hal f .  I  mean I  can remember one conference about  
a  decade ago where the people  f rom the Defense Department  sa id  “Why 
don't  you guys  harden your  sate l l i tes  and make them more res i l ient  against  
th is  k ind of  attack and that  k ind of  threat? ”   And the answer was that  i f  the 
government  would  pay for  hardening ,  — industry  would  happi ly  comply.  B ut  
otherwise  i t 's  s imply a  monetary and insurance issue for  industry.  
 I f  a  commercia l  sate l l i te  gets  taken out  due to  a  lack of  hardening ,  
then the insurance wi l l  pay for  the company to  put  up another  one,  and 
they’ l l  cont inue to  make money.   From a commercia l  standpoint ,  there is  
just  no incent ive  for  them to pay for  ha rdening on their  own unless  they're  
operat ing in  an  area where they real ly  th ink they need i t .  
 HEARING CO-CHAIR BLUMENTHAL:   I 'm going to  have to  st ick with  the 
t ime because we have two quest ions lef t .   So  Commiss ioner  Wortzel  and 
Commiss ioner  Reinsch wit h  the last .  
 COMMISSIONER WORTZEL:   Thank you very much.  
 Ch inese strategists  argue that  because they would  f ight  f rom internal  
l ines  of  communicat ion,  in  any conf l ict  with  the United States,  because of  
extended external  l ines  of  communicat ion,  the U.S.  wo uld  suf fer  more f rom 
degradat ion of  space than they would.  
 So  they have,  they argue,  other  informat ion or  data  exchange 
a l ternat ives  f rom internal  l ines  of  communicat ion.   What 's  your  v iew of  th is  
assert ion by China's  mi l i tary  strategists? Any one on the panel?  
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 MR.  MacDONALD:   I ' l l  take a  shot  at  that .  F i rst  of  a l l ,  I  th ink i t 's  
fundamental ly  a  good point ,  and i f  the ro les  were reversed,  we would  
probably  be saying the same th ings  as  wel l .  
 A  couple  of  caveats ,  though.   F i rst  of  a l l ,  that 's  t rue as  long as  they 
can mainta in  internal  l ines  of  communicat ion.   I f  they start  want ing to  f ight  
farther  and farther  of f  their  shore,  their  capabi l i t ies  go down.   Maybe in  the 
long run,  they' l l  be  much more capable,  but  their  capabi l i t ies ,  i t  seems to  
me,  would  drop of f  a  lot ,  and they'd  become a  lot  more vu lnerable.  
 I f  you're  ta lk ing about  f ight ing on Chinese so i l  or  very,  very c lose,  I  
th ink that 's  absolute ly  a  va l id  point ,  and sort  of  re lated to  Taiwan,  that  
that 's  t rue.  
 That 's  why I  th ink that ,  and the point  has  b een made,  and I  th ink in  
the space strategy,  about  we need to  have a l ternat ive  means,  us ing - - there's  
an  o ld  phrase in  arms control ,  but  I  th ink i t 's  re levant  here - -"other  physica l  
pr incip les."   In  other  words,  i t  wouldn't  do us  a  lot  of  good to  have a  back up 
that  was exact ly  the same as  what  the Chinese could  eas i ly  shoot  down.  
 And,  indeed,  there are  some thoughts,  for  example,  about  h igh  
endurance drones that  could  be deployed,  which  the Chinese ASAT would  be 
a lmost  i r re levant  to .   But  i t ' s  a  va l id  concer n.   We are  a  wor ld ,  a  g lobal  
power,  and China is  not ,  which  means the c loser  you f ight  to  China,  the 
more they're  going to  have at  least  a  local  advantage in  that  respect .  
 I  th ink i t  speaks,  though,  to  American abi l i t ies  that  we can wage war  
so  ef fect ive ly,  even at  great  d istances,  and I  th ink we have to  have 
a l ternat ive  means to  assure that  connect iv i ty .  
 MR.  MacDONALD:   I ' l l  just  add one point  that  I  th ink you've heard 
before,  which  is  as  precis ion weapons of  var ious sorts ,  convent ional ,  
become more wide ly  avai lab le  to  everybody,  t radit ional  U.S .  approaches to  
power project ion that  we've been us ing s ince World  War I I ,  poss ib i l i t ies  that  
wi l l  just  become increasingly  d i f f icu lt  and cost ly  for  us  to  cont inue to  do.   
 So  both  space,  as  wel l  as  the prol i ferat i on of  precis ion weapons,  in  the 
long run,  seem to ra ise  chal lenges to  our  t radit ional  approaches to  overseas 
power project ion,  and i t  i s  a  ser ious long -term strategic  i ssue,  assuming we 
want  to  stay in  that  business.  
 MR.  STOKES:   I  th ink the references th at  you've made in  terms of  the 
Chinese bel ieving that  their  ab i l i ty  to  be able  to ,  they are  less  re l iant  upon 
space assets  than the U.S.  would  be s imply because the sort  of  the area 
which  you're  ta lk ing about .  
 In  terms of  what  to  do about  i t ,  I 'm not  sure  i f  i t ' s  real ly  that  much of  
a  new problem because,  again ,  going back to  the Warsaw Pact -NATO 
example,  there were certa in  th ings  that  the former Soviet  Union and Warsaw 
Pact  would  be able  to  do to  interrupt  U.S .  ab i l i ty  to  be able  to  operate  on 
the shores  in  terms of  resupply.  
 But  in  the Asia -Paci f ic  context ,  in  terms of  our  obl igat ions that  we 
have,  th is  seems to  me in  order  to  make sure that  we're  able  to  mainta in  
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those obl igat ions,  a  lot  more innovat ive  th inking has  to  go on,  both  
innovat ion in  terms of  developing cost  ef fect ive,  low -cost  but  yet  very 
ef fect ive  means of  being able  to  mainta in  our  ab i l i ty  to  mainta in  our  
secur i ty  commitments.  
 HEARING CO-CHAIR BLUMENTHAL:   Commiss ioner  Reinsch.  
 CHAIRMAN REINSCH:   Thank you.  
 I  was intr igued by Commiss ion er  Bartholomew's  quest ion,  a  l i t t le  
appal led  too,  but  I  was intr igued,  and I  th ink your  comments  about  the 
f requent  fut i l i ty  of  the d ia logue are  wel l - taken.   I  th ink,  Mr.  Watts ,  h is  
quote about  their  wor ld  v iew,  is  on  target .   I t ' s  a  l i t t le  more compl icate d 
than that ,  but  on target .  
 However,  I  th ink she let  you of f  the hook on the second hal f  of  her  
quest ion,  which  is  what 's  the a l ternat ive?  Maybe you could  comment  on 
that .  
 MR.  WATTS:   Look,  t ry ing to  engage them, and the long -term hope that  
they real ly  wi l l  buy into  Westphal ian  internat ional  order ,  i t  seems to  me we 
should  make every ef fort  to  t ry  to  make that  future be the one that  is  
real ized in  the end.  
 On the other  hand,  one of  the th ings  that  my former OSD of f ice  and 
the Off ice  of  Net  Assessment  sp ent  a  lot  of  t ime doing dur ing the Cold  War,  
over  at  least  a  decade,  was t ry ing to  real ly  get  some understanding of  Soviet  
assessments :  their  ca lcu lat ions,  how they v iewed the world ,  their  
f rameworks,  their  dominant  scenar ios .  And I  th ink in  the case of  Ch ina,  we 
are  far ,  far  less  capable  of  beginning to  get  ins ight  into  those th ings.   
 That 's  a  worthy long -term research object ive,  an  area to  which  we 
real ly  ought  to  devote more t ime and energy i f  for  no other  reason because 
when we went  back and tr ied  to  d ocument ,  for  example,  Russ ian,  wel l ,  
Soviet  percept ions of  st rategic  nuclear  forces  versus  what  we thought  they 
had been dur ing the Cold  War,  there were a  lot  of  very s ign i f icant  profound 
misunderstandings.  
 My guess  is  that  the chances to  misunderstand th e Chinese and to  be 
surpr ised by them badly  is  far  greater  than i t  was with  the Russ ians  dur ing 
the Cold  War.  
 HEARING CO-CHAIR BLUMENTHAL:   D id  you want  to  intervene?   
 COMMISSIONER BARTHOLOMEW:  Just  a  quest ion,  I  guess,  which  is ,  
Mr.  Watts ,  are  we real l y  less  capable  of  the ins ight  or  are  we somehow 
being b l inded by our  own paradigm of  th is  i s  the way that  we bel ieve the 
world  wi l l  unfold?  
 MR.  WATTS:   Wel l ,  I  don't  th ink i t 's  fundamental ly  more d i f f icu lt  to  get  
a  sense of  their  st rategic  cu lture  and whe re they're  real ly  going long -term,  
but  the resources  that  are  being devoted in  th is  country are  much less .   I  
you th ink about  the U.S.  domest ic  Sovietology community  and how many 
Russ ian  speakers ,  l inguists  and students  of  Russ ia  we had  in  the '70s  and 
'80s,  compared to  the number of  people  working on China today who 



 

78 
 

VSM    

actual ly  can read Chinese,  which  I  can 't ,  i t ' s  much smal ler — the ef fort  and 
the number of  people  and so  forth.   
 COMMISSIONER BARTHOLOMEW:  And many of  the most  ta lented 
people,  of  course,  are  d oing th is  because they see i t  as  lucrat ive  rather  than 
focusing on the publ ic  service.  
 MR.  WATTS:   I  don't  th ink I ' l l  comment  on that  one.  
 [Laughter . ]  
 MR.  MacDONALD:   I ' l l  comment  just  in  general ,  but  I  th ink i t 's  
important  for  us  to  be doing what  we're  doing in  terms of  t ry ing to  ta lk  to  
them because not  that  i t ' s  necessar i ly  l ike ly  to  succeed,  but  i t  a lso  sends a  
very important  message to  other  countr ies  in  the world ,  to  say we're  t ry ing,  
but  I  would  fo l low the wisdom of  Teddy Roosevelt ,  to  speak soft l y  and carry  
a  b ig  st ick.  
 I  th ink i f  we tota l ly  re ly  on,  oh,  that  d ia logue is  going to  so lve  a l l  our  
problems,  I  th ink that 's  a  fool 's  miss ion,  but  I  th ink that  we do need to  t ry  
and a long the same l ines  of  what  my col league has  sa id ,  that  when you look 
at  a l l  the money that  we spend in  var ious other  ways,  we are  doing nothing 
l ike  what  we used to  do with  the Soviet  Union in  terms of  analyz ing  them.  
 We're  not  doing that  toward China,  and I  th ink that 's  a  b ig  mistake,  
not  that  we have to  spend as  much,  but  we need to  spend a  lot  more in  
space inte l l igence toward China and analys is  because I  mean you can buy 
analys is  a  lot  cheaper  than you can buy stealth  f ighter  p lanes.  
 HEARING CO-CHAIR BLUMENTHAL:   Wel l ,  I  th ink we need both,  but  
that 's  just  my opin ion.  
 MR.  WATTS:   Yes ,  that ’s  r ight .  
 HEARING CO-CHAIR BLUMENTHAL:   Let 's  conclude.   We want  to  thank 
you very much for  terr i f ic ,  terr i f ic  test imony and very enl ightening and 
edi fy ing for  a l l  of  us .   So  thank you so  much for  your  t ime.  
 MR.  MacDONALD:   You're  wel come.  
 HEARING CO-CHAIR BLUMENTHAL:   We' l l  break for  lunch and come 
back at  one o 'c lock.  
 [Whereupon,  at  12:05 p .m.,  the hear ing recessed,  to  reconvene at  1 :02 
p .m.,  th is  same day.]  

 
 
 

A  F  T  E  R N O O N   S  E  S  S  I  O N  
                            

PANEL IV:   CHINA’S CIVIL  SPACE PROGRAM  
 

 HEARING CO-CHAIR WESSEL:   We' l l  get  started on the afternoon.   Most  
of  our  co l leagues are  here.    
 For  our  fourth  panel  today,  we have three experts  on China's  c iv i l  
space programs.   F i rst ,  we have Dr.  Scott  Pace,  D irector  o f  the Space Pol icy  
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Inst i tute  and Professor  of  the Pract ice  of  Internat ional  Af fa irs  at  the George 
Washington Univers i ty.   Dr .  Pace previously  served in  h igh  level  capacit ies  at  
NASA.  
 Dr .  C lay Moltz  i s  Associate  Professor  at  the Naval  Postgraduate School  
in  Monterey,  Cal i forn ia .   Dr .  Moltz  i s  the author  of  numerous publ icat ions 
on China's  space programs including the forthcoming Asia 's  Space Race:  
Nat ional  Mot ivat ions,  Regional  Riva lr ies  and Internat ional  Risks .  
 F inal ly ,  we have Alanna Krol ikowski - -V is i t ing Scholar  at  the George 
Washington Univers i ty  Space Pol icy  Inst i tute.   As  a  doctoral  student  at  the 
Univers i ty  of  Toronto,  she has  t raveled in  China and conducted extensive  
research on Chinese space programs.  
 Thank you  for  jo in ing us .   As  I  understand i t ,  th is  i s  everyone’s  f i rst  
appearance here at  the Commiss ion.   Our  ru les  are  quite  s imple.   Roughly  
seven minutes  or  so  for  your  opening comments,  your  wr it ten test imony wi l l  
be  submitted for  the record,  and then we' l l  have a  round of  quest ions.  
 Why don't  we go down the l i st  in  the order  of  my introduct ion.   Dr .  
Pace.  
 

STATEMENT OF DR.  SCOTT PACE  
DIRECTOR,  GEORGE WASHINGTON UNIVERSITY SPACE POLICY  

INSTITUTE,  WASHINGTON,  DC  
 

 DR.  PACE:   Thank you.    
 I t ' s  an  honor  to  be here.   In  fact ,  I  see some people  who have writ ten 
some of  the readings  that  I  ass ign  my students.   So  th is  i s  good for  me as  
wel l .  
 HEARING CO-CHAIR WESSEL:   We get  d iscounts  now.  
 DR.  PACE:   Ah,  wonderfu l  th ing.   Thank you,  Mr.  Chairman,  in  provid ing 
th is  opportunity.  
 As  you know,  ear l ier  p resentat ions today have covered administrat ion 
and congress ional  v iews a long with  perspect ives  on China's  mi l i tary  space 
programs.   Of  course,  we' l l  be  focusing on c iv i l  i ssues today on th is  panel ,  
and I  have a  wr it ten statement ,  which  I  bel ieve has  been s ubmitted for  the 
record.  
 The f i rst  point  that  should  be made is  that  China does not  real ly  have,  
in  my v iew,  a  fu l ly  separate  c iv i l  space program in  the model  of  NASA and 
U.S.  c iv i l  space act iv i t ies .   I t  might  be more accurate  to  say that  China has  
c iv i l  space act iv i t ies  such as  sc ience and explorat ion and does not  have a  
c iv i l  space program.  
 An important  second point  i s  that  China sees i ts  space act iv i t ies  as  
part  of  what  i t  might  ca l l  comprehensive  nat ional  power.   That  is  the 
development  of  space capab i l i t ies  that  contr ibute to  China's  overal l  
economic,  mi l i tary,  fore ign  pol icy,  and even socia l  and cu ltura l  object ives.  
 Space launch capabi l i t ies  represent  a  dual -use capacity  that  can be 
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used for  long-range bal l i st ic  miss i les .   Requirements  for  human spa ce f l ight  
are  used to  improve the qual i ty  of  Chinese industr ies .   Of fers  of  space 
technology to  developing countr ies  are  used to  secure access  to  needed raw 
mater ia ls  for  the Chinese economy,  and Chinese astronauts  are  helpfu l  in  
promot ing the China brand in  promot ional  v ideos and internat ional  
conferences.  
 A  th ird  and f inal  point  i s  that  China's  current  programs are  not  the 
result  of  a  crash  ef fort  but  have spanned a lmost  the ent ire  per iod of  the 
modern Chinese state.   I t ' s  not  a  quest ion of  whether  China  wi l l  have a  fu l l  
range of  human space f l ight  capabi l i t ies ,  but  a  quest ion of  when and what  
they intend to  do with  those capabi l i t ies .  
 The NASA Administrator  v is i ted  China in  October  2010,  and recent ly ,  in  
2011,  a  U.S . -China summit  statement  sa id  that  d is cuss ions of  pract ica l  
cooperat ion would  cont inue on the basis  of  t ransparency,  reciprocity,  and 
mutual  benef i t .  
 The latter  two pr incip les  are  unremarkable  and have been a  
considerat ion for  a l l  U.S .  space cooperat ion internat ional ly  real ly  s ince the 
beginn ing of  NASA.  
 The pr incip le  of  t ransparency is  a  d i f ferent  considerat ion and goes to  
one of  the centra l  concerns with  a l l  Ch inese space act iv i t ies ,  that  is  a  lack of  
understanding as  to  how decis ions are  made,  what  strategic  intent ions dr ive  
them.  Gain ing  a  better  understanding of  China's  decis ion -making processes  
and strategic  intent ions remains  a  centra l  object ive  and problem for  the 
United States  in  space as  wel l  as  in  other  areas.  
 Now,  unfortunately,  again ,  in  my v iew,  there are  no compel l ing 
pol i t ica l  or  technica l  reasons to  engage in  human space f l ight  cooperat ion 
with  China.   The quest ion of  cooperat ion with  NASA may be,  of  course,  moot  
for  the moment  due to  congress ional  language barr ing b i latera l  cooperat ion 
in  the House 2011 C.R.  b i l l ,  but  even i f  th is  language were not  in  p lace,  I  
would  not  recommend engaging with  China on human space f l ight  
cooperat ion.  
 The technica l  and pol i t ica l  chal lenges are  too great  as  are  the pol i t ica l  
r isks  of  not  meet ing ra ised expectat ions on both  s ides.   However,  I  d o  
bel ieve that  sc ient i f ic  space cooperat ion with  China could  be mutual ly  
benef ic ia l  and reciprocal  whi le  improving our  understanding of  Chinese 
decis ion-making and intent ions.  
 Space cooperat ion with  China should  start  smal l  with  sc ient i f ic  
projects  that  h ave minimal  to  no technology t ransfer  concerns or  potent ia l  
for  dual -use explo itat ion.  
 As  an  example,  there could  be research in  p lasma physics ,  in  
hel iophysics ,  on  the t radit ional  bas is  of  no exchange of  funds and open 
shar ing of  sc ient i f ic  data.   Anothe r  area that 's  a  pr imary source of  so lar  
storm warnings  is  an  aging NASA sate l l i te ,  which  is  a lmost  15 years  o ld .   
So lar  storms and coronal  mass  e ject ions can cause damage to  e lectr ica l  
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power gr ids  and te lecommunicat ion networks  wor ldwide,  and whi le  p lans  
are  in  work to  replace th is  sate l l i te ,  i t  hasn 't  been done yet ,  and i t  would  be 
very benef ic ia l  to  have more robust  sources  of  warning,  and China could  
p lay,  in  my v iew,  a  construct ive  ro le  in  that  regard.  
 Ch ina and the United States  a lready part ic ipate  in  internat ional  
vo luntary standard bodies,  such as  the Consultat ive  Committee on Space 
Data Standards that  work on te lecommunicat ions and navigat ion.  
 The United States  has  been engaged in  d iscuss ions with  China for  
some years  on i ts  COMPASS sate l l i te  navig at ion system to  ensure 
compat ib i l i ty  and interoperabi l i ty .  
 Commercia l  compet it ion  and open markets  are  expected to  foster  
sa les  of  sate l l i te  navigat ion receivers  that  can use the c iv i l  or  open s ignals  
f rom both systems,  ours ,  as  wel l  as - -GPS as  wel l  as  Ch ina.  
 And jo int  ventures  are  another  way to  encourage and engage 
commercia l ly  with  China and strengthen internat ional  use and acceptance of  
GPS whi le  avoid ing the t ransfer  of  sensit ive  space technologies.  
 Now,  g iven the re l iance of  the United States  on sp ace systems,  i t ' s  
unsurpr is ing that  we seek to  reduce and mit igate  creat ion of  orb ita l  debr is .   
The Chinese ASAT test  was,  of  course,  regrettable  for  many reasons,  among 
the fact  which  that  China had ear l ier  part ic ipated rather  construct ive ly  in  
technica l  d iscuss ions with in  the Scient i f ic  and Technical  Subcommittee of  
the U.N.  Committee on Peacefu l  Uses  of  Outer  Space that  had developed a  
consensus set  of  orb ita l  debr is  mit igat ion guidel ines.  
 Nonetheless ,  the United States  cont inues to  seek Chinese coopera t ion 
on reducing the creat ion of  orb ita l  debr is  and provides conjunct ion 
warnings,  that  is  r isks  of  co l l i s ion  to  countr ies ,  inc luding China,  at  r isk  f rom 
being struck by debr is .  
 I f  Ch ina is  successfu l  in  mainta in ing astronauts  in  orb it  for  extended 
per iods of  t ime,  they may have increased incent ives  for  cooperat ion with  
ISS,  Internat ional  Space Stat ion,  and becoming partners  on reducing hazards  
to  those astronauts.  
 Now,  today,  U.S .  human space f l ight  capabi l i t ies  remain  considerably  
ahead of  China by a l l  measures.   Unfortunately,  the United States  has  fa i led  
to  develop an assured means of  U.S .  government  human access  to  space.   
The Internat ional  Space Stat ion is  re l iant  on Russ ian  Soyuz  and unproven 
commercia l  providers  with  a  consequent  r isk  that  the spac e stat ion would  be 
at  r isk  i f  there were a  major  accident  on orb it .  
 And the United States  has  fa i led  to  engage i ts  exist ing internat ional  
partners  in  a  program of  explorat ion beyond low earth  orb it .  
 A l l  these factors  increase the odds that  the U.S.  wi l l  not  be a  g lobal  
leader  in  human space f l ight  af ter  the end of  the Internat ional  Space 
Stat ion,  somet ime in  the next  ten years  or  so,  about  the t ime the Chinese 
space stat ion should  be on orb it  and f i rst  being occupied.  
 So,  in  my v iew,  the most  important  i mpl icat ion for  the United States  
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f rom Chinese c iv i l  space capabi l i t ies  i s  not  that  China wi l l  be  in  space,  but  
that  we may not  be.   The United States  appears  to  have forgotten the 
strategic  va lue of  a  nat ional  human space f l ight  program regardless  of  the 
existence of  successfu l  pr ivate  endeavors.  
 Th is  may not  have a  near - term economic impact ,  g iven that  we have a  
wide range of  unmanned programs ongoing.   However,  the lack of  a  v is ib le  
U.S .  leadership  in  human space f l ight  may have ser ious fore ign  pol icy  an d 
internat ional  secur i ty  impacts .   I t  i s  a  long -standing t ru ism that  the ru les  of  
internat ional  re lat ions in  new domains  are  created by those who show up,  
not  those who stay home.  
 Thank you for  your  attent ion,  and I 'm happy to  answer any quest ions 
you may have.  
 [The writ ten statement  fo l lows:]  
 

PREPARED STATEMENT OF DR.  SCOTT PACE  
DIRECTOR,  GEORGE WASHINGTON UNIVERSITY SPACE POLICY  

INSTITUTE,  WASHINGTON,  DC  
 

Thank you, Mr. Chairman, for providing an opportunity to discuss this important topic.  
Earlier presentations today have covered Administration and Congressional views along with perspectives on 
China’s military space programs and their implications. I am honored to provide some thoughts on China’s civil 
space program and what implications it might have for the United States. 
 
China launched its first satellite in 1970 – the same year as the first satellite launch for Japan. It began offering 
commercial launch services in 1985, launched its first astronaut in 2003, and sent its first probe to the Moon in 
2006. China conducted its first space walk in 2008 and is actively developing a space laboratory and an even more 
ambitious space station.  
 
The first point that should be made is that China does not have a fully separate civil space program in the model of 
NASA and U.S. civil space activities. China’s development of space capabilities began in the mid-1950s at the 
direction of the Central Military Commission, less than a decade after the founding of the People’s Republic. The 
development of space launch vehicles were part of the same development of diverse aerospace capabilities such as 
rockets, guided missiles, and aviation. China’s human space flight efforts are managed by the elements of the 
People’s Liberation Army (PLA) and require industrial capabilities that are the same as those used for military 
programs. Thus it might be more accurate to say that China has civil space activities, such as science and 
exploration, but does not have a civil space program.  
 
An important second point is that China sees its space activities as part of what it sees as “comprehensive national 
power.” That is, the development of space capabilities contributes to China’s overall economic, military, foreign 
policy, and even social and cultural objectives. Space launch capabilities represent a dual-use capacity that can be 
used for long-range ballistic missiles. Requirements for human space flight are used to improve the quality control 
of Chinese industries. Offers of space technology to developing countries are used to secure access to needed raw 
materials for the Chinese economy. Chinese astronauts are helpful to promoting the China “brand” in promotional 
videos and international conferences. Interestingly, China has also recognized the achievements of persons of 
Chinese descent, such as Taylor Wang – an American scientist who flew on the Space Shuttle in 1985. While an 
American citizen, Dr. Wang’s achievement as the first person born in China to fly in space has been included in lists 
of Chinese achievements in space.  
 
China’s first steps toward a manned space program began in 1967 during the height of the U.S.-Soviet space race 
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with Project 714.  This was an ambitious effort to place two astronauts in orbit by 1973. It was cancelled in 1972 
due to economic constraints and the domestic turmoil of the Cultural Revolution. In 1986, a new manned space 
program was proposed by the Chinese Academy of Sciences that sought to create a manned spacecraft and 
associated space station. This effort became Project 921 that was formally authorized and funded in 1992. Today’s 
Shenzhou spacecraft and the soon to be deployed Tiangong space station module were developed by Project 921. 
 
The history of Chinese manned space activities leads to a third important point. China has engaged in a steady, 
long standing effort to build and strengthen its space capabilities. Current programs are not the results of “crash” 
efforts but have spanned almost the entire period of the modern Chinese state. Table 1 shows the dates of major 
space milestones for China, Russia, and the United States. 
 
China has achieved progressively more ambitious space capabilities over a longer period of time and with fewer 
missions than those of the United States or the Soviet Union. They have proceeded cautiously but steadily without 
any sense of racing an adversary. While recognizing the experience gap with the partners on the International 
Space Station, there is a risk of underestimating how soon China will have comparable space capabilities to those 
same partners. It is not a question of whether China will have a full range of human space flight capabilities, but a 
question of when and what they intend to do with those capabilities. 
 
One possible use for Chinese human space flight would be to advance Chinese foreign policy objectives. The Soviet 
Union and the United States both used flights of foreign astronauts as symbolic means of aiding allies and creating 
good will. China could do the same as well as using such flights to support economic growth by securing supplies of 
raw materials and access to markets. Chinese space cooperation agreements in Africa (e.g., Nigeria) and Latin 
America (e.g., Brazil, Venezuela) have reportedly included offers of technology, training, loan guarantees, and 
other inducements to trade.  
 
As its space capabilities increase, China is becoming more active in international organizations such as the 
International Astronautical Federation and is hosting more space conferences.  China leads an inter-governmental 
space cooperation organization, the Asia-Pacific Space Cooperation Organization (APSCO) that is similar in some 
respects to the European Space Agency. APSCO is based in Beijing with member space agencies from Bangladesh, 
Indonesia, Iran, Mongolia, Pakistan, Peru, Thailand, and Turkey. China is also a member of a less formal association 
of space agencies, the Asia-Pacific Regional Space Agency Forum, led by Japan. The forum includes space agencies, 
governmental bodies, and international organizations, as well as non-government organizations such as 
companies, universities, and research institutes. Japan is among the many Asian countries with its own space 
ambitions that are paying attention to China. 
 
At recent international conferences, China has given clear indications of what its next steps are in human space 
flight as shown in Figure 1. It plans to place an unmanned module in space, demonstrate docking using another 
unmanned module and then send a crew to visit a modest space laboratory, Tiangong. In some respects, this 
would be similar to what the Soviet Union did in the Salyut space station program.  Following the Tiangong would 
be a more ambitious space station akin to the Soviet and Russian Mir space station. It would consist of multiple 
modules with an overall mass of about 60 metric tons to which a single Shenzhou ship could dock along with an 
unmanned cargo resupply vehicle. Interestingly, on current schedules, this station would be deployed about the 
same time as the International Space Station may be preparing to close down. 

 
China does not publicly have a formal program for sending humans to the Moon. However, the Chinese are making 
progress toward acquiring the capabilities necessary to conduct such missions. For example, the Chinese EVA suit 
derived from the Russian Orlan design has boots with heels – and other features for walking on a surface as well as 
floating outside a spacecraft. While I was at NASA, we did a notional analysis of how Chinese might be able to send 
a manned mission to the Moon. We concluded that they could use four Long March 5 vehicles, capable of lifting 25 
metric tons each, to place a little under 15 metric tons on the lunar surface. This is about the same mass as the U.S. 
lunar modules that were launched by a single Saturn V.  Figure 2 shows the notional concept developed in 2008.  
As said earlier, it is not a question of whether China will have a full range of manned space flight capabilities, but 



 

84 
 

VSM    

what the nation intends to do with those capabilities. 
 
Growing Chinese space capabilities have naturally created speculation about future international space 
cooperation.  A recent issue of Aviation Week and Space Technology (April 22, 2011) covered the wide and diverse 
range of international aerospace cooperation with China, notably in commercial aircraft. Such cooperation includes 
a full range of U.S. and European suppliers as well as traditional rivals, Boeing and Airbus. The amount and depth of 
cooperation is even more striking when compared to the minimal level of cooperation in space, even including 
space and Earth science.  

 
The two most recent U.S.-China summit meetings include brief joint statements on space (emphasis added): 
 
“The United States and China look forward to expanding discussions on space science cooperation and starting a 
dialogue on human space flight and space exploration, based on the principles of transparency, reciprocity and 
mutual benefit.  Both sides welcome reciprocal visits of the NASA Administrator and the appropriate Chinese 
counterpart in 2010.” - Beijing, China – November 17, 2009 
 
“The United States and China agreed to take specific actions to deepen dialogue and exchanges in the field of 
space. The United States invited a Chinese delegation to visit NASA headquarters and other appropriate NASA 
facilities in 2011 to reciprocate for the productive visit of the U.S. NASA Administrator to China in (October) 2010. 
The two sides agreed to continue discussions on opportunities for practical future cooperation in the space arena, 
based on principles of transparency, reciprocity, and mutual benefit.” - Washington, DC – January 19, 2011 
 
The 2009 statement was vague regarding who the Chinese counterpart to the NASA Administrator would be as 
that seems to be unclear even to the Chinese. The China National Space Administration (CNSA) had previously 
been used as the “civil” interlocutor for space cooperation and it was initially assumed this might hold true for 
discussions of human space flight. However, the technical capabilities and management of human space missions 
resides with the PLA and it has not be clear that the CNSA would “add value” to discussions.  For the United States, 
however, it would also seem odd to have a former Marine Corps General (Administrator Bolden) meeting with 
senior PLA officers if the future for U.S.-China military-to-military dialogue continues to be as uncertain as it has 
been.

24
  

 
Nonetheless, the NASA Administrator did visit China in October 2010 and the 2011 summit statement said that 
discussions of practical cooperation would continue on the basis of transparency, reciprocity and mutual benefit. 
The latter two principles are unremarkable and have been a consideration for all U.S. space cooperation since the 
beginning of NASA. The principle of transparency is a different consideration and goes to one of the central 
concerns with all Chinese space activities – a lack of understanding on how decisions are made and what strategic 
intentions drive them. In large part, such opacity is intentional on the part of Chinese officials. In various 
discussions, they have expressed their discomfort with even the term “transparency” and preferring other 
formulations such as “clarity of outcomes” – thus shielding their internal decision-making processes. 
 
Gaining a better understanding of China’s decision-making process and strategic intentions remains a central 
objective and problem for the United States. This applies to civil space cooperation as well as other areas of the 
relationship. To oversimplify, in the case of the Soviet Union, we knew their intentions as well as their capabilities. 
China is not the Soviet Union, thankfully, but we may know more about their capabilities than their intentions. It is 
also possible they may not know themselves, but it is hard to tell even that. 
 
In the aftermath of the Cold War, the demise of the Soviet Union and the emergence of Russia, there was a 
compelling case for human space flight cooperation with Russia. The Russians had extensive experience with long-
duration manned space station just as the United States was building its Space Station with multiple foreign 
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 For the moment, the dialogue is moving forward as the PLA Chief of Staff Chen Bingde will visit the United 

States this month.  
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partners. There was a desire to symbolize a new “post-Soviet” relationship with the United States. Finally, there 
was a desire to engage the Russian space community internationally in a constructive project as opposed to 
engaging in missile proliferation and other destabilizing activities.  
 
Unfortunately, there are no compelling political or technical reasons to engage in human space flight cooperation 
with China.  The Chinese have space capabilities but nothing unique that the United States needs.

25
 As the Chinese 

themselves said the NASA Administrator Bolden during his 2010 visit (to paraphrase): “we don’t need you and you 
don’t need us but we could do good things together.” 
 
The question of cooperation with NASA may be moot for the moment due to Congressional language barring 
bilateral cooperation with China in the House 2011 continuing resolutions appropriations bill: 
 

SEC. 1340. (a) None of the funds made available by this division may be used for the National Aeronautics 
and Space Administration or the Office of Science and Technology Policy to develop, design, plan, 
promulgate, implement, or execute a bilateral policy, program, order, or contract of any kind to 
participate, collaborate, or coordinate bilaterally in any way with China or any Chinese-owned company 
unless such activities are specifically authorized by a law enacted after the date of enactment of this 
division. 

 
Even if this language were not in place, I would not recommend engaging with China on human space flight 
cooperation. The technical and political challenges are just too great – as are the political risks of not meeting 
raised expectations. However, I do believe that scientific space cooperation with China could be mutually beneficial 
and reciprocal while improving our understanding of Chinese decision-making and intentions. 
 
Space cooperation with China could start small with scientific projects that have minimal to no technology transfer 
concerns or potential for dual-use exploitation. As an example, European and Chinese cooperation in space plasma 
physics has been successful. Two Chinese “Double Star” spacecraft carrying European and Chinese experiments 
joined four ESA spacecraft in high orbits around the Earth. The combination of six spacecraft had produced new 
insights into the magnetosphere and the solar wind. A similar U.S. project might extend work in plasma physics and 
heliophysics on traditional basis of no exchange of funds and open sharing of the scientific data produced. For 
example, a primary source of solar storm warnings is an aging NASA satellite, the Advanced Composition Explorer 
(ACE), which is almost 15 years old. Solar storms and coronal mass ejections can cause damage to electrical power 
grids and telecommunication networks. While plans are in work to replace ACE, it would be beneficial to have 
more robust sources of warnings.  
 
Cooperation need not involve creating new spacecraft but could involve ensuring compatibility and interoperability 
with existing spacecraft. China and the United States already participate in international voluntary standards 
bodies such as the Consultative Committee on Space Data Standards (CCSDS) that develops open standards that 
enable cross-support for telecommunications and space navigation. The United States has been engaged in 
discussions with China for some years on its COMPASS satellite navigation system to ensure compatibility and 
interoperability. While GPS and COMPASS are both dual-use systems, commercial competition and open markets 
are expected to foster sales for satellite navigation receivers that can use the civil or open signals from both 
systems. Joint ventures are another way to engage commercially with China and strengthen international use and 
acceptance of GPS while avoiding transfer of sensitive space technologies.

26
 

 
Given the reliance of United States on space systems, it is unsurprising that it seeks to reduce and mitigate the 

                     
25

 There is an argument that sole reliance on Russian Soyuz vehicles for access to the International Space Station (ISS) after the 
last Shuttle mission is risky. Should potential U.S. commercial suppliers have delays and are unavailable and the Soyuz is also 
unavailable, then it might be desirable to employ Shenzhou to reach the ISS as a back up capability.  
26

 On the topic of U.S. export controls, the sentiment in the Congress is clear. There will be no change to the current treatment 
of space technologies (U.S. Munitions List Category XV) with respect to China even if broader legislative reforms are passed. 
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creation of orbital debris. The 2007 Chinese ASAT test of course added greatly to the orbital debris population. This 
was a regrettable action for many reasons, among which was that fact that China had earlier participated 
constructively in technical discussions within the Science and Technology Subcommittee of the United Nations 
Committee on the Peaceful Uses of Outer Space (COPUOS) that developed a consensus set of orbital debris 
mitigation guidelines. Nonetheless, the United States continues to seek Chinese cooperation on reducing the 
creation of orbital debris and routinely provides “conjunction warnings” to countries – including China – at risk 
from being struck by debris. If China is successful in maintaining astronauts in orbit for extended periods of time, 
they might have increased incentives to cooperation with ISS partners in reducing potential hazards to those 
astronauts.  
 
If asked about protecting the space environment today, the likely response from China would include the Russian-
Chinese draft “Treaty on the Prevention of the Placement of Weapons in Outer Space, the Threat or Use of Force 
against Outer Space Objects” (PPWT). The PPWT is outside the scope of my presentation today save to note that 
the United States rightly remains opposed to its adoption. In contrast, the United States is considering a European 
Union draft proposal for an international, voluntary, non-binding “Code of Conduct for Outer Space Activities” that 
would promote a variety of transparency and confidence building measures of value to all space-faring states. Such 
a code would have little value as just an agreement between the United States, Europe, and Japan but would be 
more effective if space powers such as China and India, as well as emerging space-faring states such as Brazil, 
Korea, Nigeria, and South Africa, were to adopt it. Thus, the United States should pursue a diplomatic strategy that 
encourages countries with which China cooperates in space to adopt the Code of Conduct as well as engaging with 
China directly.  
 
Chinese space capabilities could be of potential value in reducing tensions on the Korean peninsula. While the six-
party talks (North Korea, South Korea, China, the United States, Japan and Russia) are currently suspended, future 
discussions will continue to deal with missile proliferation as well as denuclearization. If North Korea were to give 
up its long-range missile capabilities and suspend space launch activities, it is likely that North Korean leadership 
will require inducements or compensation of some sort. One such offset could be Chinese launch services for North 
Korea satellites as part of broader agreement that eliminated North Korean strategic missiles. While highly 
speculative, it is possible to imagine constructive outcomes if China chose to pursue them.  
 
On balance, Chinese civil space capabilities can be expected to increase in the future. China will be able to 
undertake unilateral and international space projects of increasing complexity that will in turn increase 
commercial, military, and diplomatic opportunities at times and places of China’s choosing. Today, U.S. human 
space flight capabilities remain considerably ahead of China by all measures or experience, technology, industrial 
base, and partnerships. Unfortunately, the continuation of the current balance is uncertain. The United States has 
failed to develop an assured means for U.S. Government human access to space, the International Space Station is 
reliant on the Russian Soyuz and unproven commercial providers with a consequent risk of loss of the Station 
should there be a major accident on-orbit, and finally, the United States has failed to engage its existing 
international partners in a program of exploration beyond low Earth orbit. Plans for a human return to the Moon 
are on hold and no other human exploration missions are in work. All of these factors increase the odds that the 
United States will not be a global leader in human spaceflight after the end of the International Space Station 
sometime in the next ten years or so. 
 
The most important implication for the United States from Chinese civil space capabilities is not that the Chinese 
will be in space, but that we may not be. The United States appears to have forgotten the strategic value of a 
national human space flight program regardless of the existence of successful private endeavors.  This may not 
have a near term economic impact on the United States as a robust range of unmanned programs will continue. 
However, the lack of visible U.S. leadership in human space flight may have serious foreign policy and international 
security impacts. It is a long-standing truism that the rules of international relations in new domains are created by 
those who show up and not by those who stay home. 
 
Thank you for your attention. I would be happy to answer any questions you might have. 
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Table 1 – Space Milestones 

 
 
 
 

 
Figure 1 – Slide from Official Chinese Presentation, International Astronautical Conference, Prague, October 2010 
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Figure 2 – NASA Concept for a Chinese Lunar Landing 

 

 
 
 
 HEARING CO-CHAIR WESSEL:   Thank you.  
 Dr .  Moltz .  
 

STATEMENT OF DR.  CLAY MOLTZ,  ASSOCIATE PROFESSOR  
NAVAL POSTGRADUATE SCHOOL,  MONTEREY,  CALIFORNIA  

 
 DR.  MOLTZ:   Thank you very much.  
 I  appreciate  the invitat ion to  be here today.   Ch ina certa in ly  is  an  
important  and developing space power,  and understanding China's  space 
program is  cr i t ica l  to  deal ing with  i t  ef fect ive ly .   We've heard th is  morning 
about  mi l i tary  goals  on China's  part .   Ch ina a lso  has  important  c iv i l  and 
commercia l  a ims in  space.  
 As  a  second generat ion space power,  i t  has  very important  
developmental  goals  and a lso  prest ige -re lated goals  in  space.  
 I t  has  created a  var iety  o f  inst i tut ions including two internat ional  
organizat ions to  spread i ts  inf luence throughout  As ia  in  the space f ie ld .   I t  
has  a  wide infrastructure for  c iv i l  space.   I t  a lso  has  developed an 
impress ive  cadre of  young sc ient ists  and engineers.   A l l  of  these represent  
chal lenges to  the United States.  
 S ince the Cox Committee report  in  1999,  U.S .  has  adopted largely  what  
I  would  ca l l  a  defensive  strategy.   I t ' s  t r ied  to  prevent  the theft  of  
technology by China by putt ing a l l  space i tems on the ITAR munit ions l i st .  
 I t  a lso  has  used space to  cr i t ic ize  human r ights  in  China.   These have 
been re lat ive ly  b lunt  instruments  that  I  would  argue have hurt  U.S .  
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companies  and a lso  r isk  iso lat ing the United States.   The problem is  that  the 
space marketplace has  changed s ign i f icant ly  s ince the 1990s.   There are  a  
var iety  of  p layers  in  the internat ional  market  that  are  wi l l ing to  se l l  to  
China,  inc luding our  a l l ies  in  Europe,  as  wel l  as  Russ ia  and a  var iety  of  other  
p layers .  
 In  my test imony,  I  out l ine a  pol icy  of  se lect ive  co operat ion with  China 
in  c iv i l  and  commercia l  space and in  the f ie ld  of  space secur i ty.  
 Commiss ioner  Wortzel  has  noted in  h is  wr it ings  that  we started a  
space secur i ty  d ia logue with  the Soviet  Union in  the ear ly  1960s,  and by the 
ear ly  1970s had set  up a  s er ies  of  ru les  to  govern noninterference with  
nat ional  technica l  means  and other  mi l i tary  sate l l i tes .  
 We do not  have such a  d ia logue with  China,  at  least  unt i l  maybe th is  
week.   And th is  f ramework is  important .   
 So  what  I 'd  l ike  to  do in  the rest  of  my r emarks  is  br ief ly  summarize  
some of  the key h igh l ights  in  China's  space h istory,  ta lk  about  some of  i t s  
c iv i l  and commercia l  programs,  and then d iscuss  poss ib le  areas  for  
cooperat ion.  
 Ch ina has  taken more than 50 years  to  get  where i t  has  arr ived at  in  
space.   I t  has  done so  in  f i ts  and starts  with  a  number of  setbacks.   Only  in  
the late  1970s under  Deng Xiaoping d id  i t  real ly  begin  a  steady p lan  of  
sc ience and technology development  that  included space.  
 Th is  involved,  as  wel l ,  loosening of  some of  the mi l i tary 's  control  over  
space and the beginning of  engagement  with  outs ide p layers  including 
France,  West  Germany,  and a lso  the United States.  
 In  contrast  to  test imony provided by Representat ive  Wolf  th is  
morning,  in  fact ,  Ronald  Reagan great ly  expanded spa ce cooperat ion with  
China.   NASA began d iscuss ions that  eventual ly  led  to  the f ly ing of  two 
Chinese exper iments  on a  shutt le  miss ion.   The Reagan administrat ion a lso  
of fered to  f ly  a  Chinese astronaut  on the shutt le ,  a l though  that  d id  not  
eventual ly  occur .  
 In  the commercia l  sector ,  the United States  a l lowed China to  begin  
launching American sate l l i tes ,  and by 1998,  26 sate l l i tes  had f lown on 
Chinese launchers  to  the benef i t  of  U.S .  companies.  
 The other  point  i s  that  China's  engagement  in  these act iv i t ies  required 
i t  to  pass  a  var iety  of  measures  that  increased i ts  awareness  and i ts  
acceptance of  space  l iab i l i ty  and registrat ion requirements  that  brought  i t  
into  compl iance with  the internat ional  community.  
 Ch ina a lso  benef i ted dur ing th is  per iod f rom the n ormal izat ion of  
S ino-Soviet  t ies  in  1989.  The Soviets  provided s ign i f icant  technology for  the 
human space f l ight  program.  China a lso  created the Asia -Paci f ic  Mult i latera l  
Cooperat ion in  Space Technology Appl icat ions in  1992 to  begin  cooperat ing 
with  the rest  of  As ia  as  a  purveyor  of  technology,  and th is  i s  part  of  China's  
broader  strategy with in  As ia .  
 In  the past  decade,  we've seen China increase i ts  prominence in  space.  
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 We've a lso  seen ef forts  by our  European a l l ies  to  go around our  ITAR 
restr ict ions an d to  begin  to  se l l  to  China without  th ese hurdles.  
 As  we look to  the future,  China is  beginning to  export  space 
technology.   I t  has  exported sate l l i tes  to  Niger ia ,  Pakistan and Venezuela.   I t  
a lso  created a  new membership  organizat ion in  2008 s imi lar  to  E SA cal led  
the Asian-Paci f ic  Space Cooperat ion Organizat ion in  2008.   Th is  i s  a  
membership  body ,  a l though the members  include such countr ies  as  Pakistan,  
Mongol ia ,  Thai land and Peru .  None of  them are major  space powers.  
 Ch ina a lso  cont inues to  cooperate  wi th  Br i ta in ,  Germany,  France,  
Russ ia ,  I ta ly  and others.  The result  i s  that  China is  no longer  iso lated,  and 
the United States  has  lost  s ign i f icant  market  share.  
 Ch ina a lso  has  a  number of  weaknesses.   I t  has  gaps in  the qual i ty  of  
i t s  space technology.   I t  has  bureaucrat ic  overhang due to  inef f ic iencies  of  
the Socia l ist  economy,  and i t  a lso  lacks  c lose capable  a l l ies  in  space,  unl ike  
the United States.  
 So  where do we go f rom here?  What  is  in  our  interests?  I  th ink i t 's  
c lear  that  the United States  should  not  cont inue to  iso late  i tse l f  f rom the 
internat ional  commercia l  market .  The United States  needs to  have a  
forward- looking p lan  a imed at  posit ive  engagement  with  i ts  f r iends and 
a l l ies ,  whi le  a lso  encouraging China to  engage in  more responsib le  behavior  
in  space.  I  see the new Nat ional  Secur i ty  Space Strategy as  one posit ive  
step.  
 Very speci f ica l ly ,  I  have four  recommendat ions.   F i rst ,  I  th ink we need 
to  step up our  engagement  with  our  f r iends and a l l ies  in  the region,  such as  
Austra l ia .   Japan should  be ment ioned as  wel l .   South  Korea is  another  
country.   Power in  space depends on networks.   Ch ina has  t r ied  to  bui ld  a  
network,  but  i t  has  not  been especia l ly  successfu l .   We can do much better .  
 Second,  I  th ink we need to  begin  a  space secur i ty  d ia logue wit h  China.  
 We need to  bui ld  t rust  and establ ish  the kinds of  norms of  noninterference 
that  we d id  with  the Soviet  Union.  
 Th ird ,  I  th ink we need to  reform our  ITAR regulat ions,  resume mutual ly  
benef ic ia l  commercia l  cooperat ion with  China,  and use that  to  ga in  access  to  
the Chinese market .  
 F inal ly ,  I  would  argue that  we should  resume space sc ience 
cooperat ion in  a  step -by-step manner  that  wi l l  he lp  us  learn  more about  
China and a lso  enhance mutual  stabi l i ty  in  space.  
 Thank you.  
 [The writ ten  statement  fo l lo ws:]  
 

PREPARED STATEMENT OF DR.  CLAY MOLTZ,  ASSOCIATE PROFESSOR  
NAVAL POSTGRADUATE SCHOOL,  MONTEREY,  CALIFORNIA  

 

I thank the commissioners for the invitation to speak to you today on the topic of China’s space technology and 
how its behavior in the civil space sector affects the United States. I want to emphasize that my remarks today are 
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my personal views, and not official statements of the U.S. Navy or the Department of Defense.  

China has emerged as a major spacefaring nation in the past decade after more than fifty years of effort and many 
setbacks. Today, it has Asia’s second largest space budget (estimated at $2.24 billion) after Japan ($3.83 billion), 
but is narrowing the gap.  It conducted as many launches (15) as the United States in 2010, second only to Russia.  

Understanding China’s space program and moving the U.S.-Chinese space relationship in a more favorable 
direction is critical to furthering U.S. interests in space. It is also essential for promoting the broader conditions of 
safety and stability in the orbital environment that are needed for the successful development and use of U.S. 
scientific, commercial, and military space assets.  

In the emerging post-Cold War space environment, Asian countries—among them China, India, and Japan—have 
played an increasingly prominent role.  The motives of these countries to date have been different from than those 
of the superpowers, putting a greater emphasis on domestic economic goals, regional competition, and 
international prestige, as compared to more limited geo-strategic military aims. China’s 2006 White Paper on space 
listed the goal to “build up the comprehensive national strength” as one of the country’s core rationales for space 
activity.  Thus, while China has significant military aims in space, it also has important civil space purposes that are 
often underappreciated.  Given the waning relevance of Communist Party doctrine to Chinese reality, the 
government is using civil space activities to promote its legitimacy in the eyes of its people.  

As “second-generation” space actors, Asian space programs have also differed in their development from the 
superpowers’ space programs in the much larger degree of international cooperation involved in their formation: 
including purchases of technology and joint activities with outside partners. U.S.-Soviet space technological 
developments, by contrast, took place much more autonomously. Space cooperation by Asian countries with other 
programs has been extensive and consistent, as states have reached out to foreign partners and have attempted to 
carry out typical late-developing “import substitution” strategies seen in other industrial fields (such as 
shipbuilding, electronics, and automobiles). Unlike during the Cold War, space technology is now widely available 
on the international market due to forces of globalization and the presence of advanced producers (Russia, France, 
Britain, Italy, Israel, and others) willing to sell.  On the other side of the equation, China is now exporting space 
technology and serving as a trainer for developing countries interested in space. In fact, China has set up specific 
organizations to facilitate its cooperation with other space programs both within Asia and beyond. China wants to 
be perceived as a space leader and to build lasting relationships with developing countries.   

For these reasons, viewing China’s space program solely from the perspective of its military activities is misleading. 
 While China is active in the military sector and is seeking to check current U.S. advantages in this area, China’s 
challenge to the United States in space may eventually be equally significant in the civil space sector, where China’s 
expanding infrastructure, growing cadre of space scientists and engineers, and active international outreach puts it 
in a favorable position for long-term competition. But China still lags behind the United States and suffers from 
some serious, structural weaknesses in regard to space: bureaucratic overhang, a lack of capable space allies, and 
tepid receptivity to its efforts at international leadership.  Unfortunately, the United States has failed to exercise its 
advantages in some of these fields. The international space environment is changing, yet Washington has too often 
fallen back into Cold War patterns, which are ineffectual in the today’s expanded space marketplace. The new 
National Space Policy and National Security Space Strategy have outlined important new directions, but specific 
steps are now needed to implement them in regard to China and, as importantly, with U.S. allies and friends in the 
region.  Such combined policies would assist in the development of U.S. markets and increase U.S. space security.  

My testimony examines how China reached to its current position in space, how it is currently organized for space 
technology cooperation, and how smarter U.S. policies of both competition and cooperation could better serve 
U.S.  interests. 

China’s Early Space History  

China’s space program was founded in the mid-1950s thanks in part to a U.S. decision to expel Cal Tech-trained 
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missile engineer Dr. Qian Xuesen in 1955 over suspicions of communist leanings. (U.S. Secretary of the Navy [1951-
53+ Dan Kimball called his expulsion: “the stupidest thing this country ever did.”)  But China’s initial progress in the 
late 1950s suffered from the loss of Soviet technical help in 1960.  Then, Mao Zedong’s Cultural Revolution in the 
mid-1960s led to drastic cuts in its activities and personnel. But China’s continuing efforts in the missile delivery 
field allowed it to launch its first satellite in 1970. Political turmoil set the program back again subsequently, and 
only in the late 1970s under Deng Xiaoping did the space program began to gain a more stable footing.  Deng 
linked space technology development to the broader process of Chinese economic reform, while freeing Chinese 
scientists and engineers to work with foreign governments and experts.    

Following Nixon’s visit to China in 1971 and trips by various U.S. scientific delegations to China as part of efforts to 
normalize relations, the two sides reached a 1978 pact called for U.S. assistance in installing a Landsat ground 
station and developing a civil communications and broadcast system for China through the purchase of a U.S. 
satellite, which would be launched by NASA but operated afterwards by the Chinese. While Premier Deng Xiaoping 
visited the Johnson Space Center in Houston in 1979, the agreement to acquire a U.S. communications satellite 
failed to materialize due to its high cost for China. 

During the 1978-85 period, space became part of a national science and technology plan. China listed the following 
priorities for the period: satellites for remote sensing, ground stations, space science research, “skylabs,” and new 
launch vehicles. Although China failed to achieve some of these goals, the government showed a new commitment 
to space. A front organization called the Ministry of the Space Industry offered a new pubic face for the space 
program in 1982, although its enterprises remained under the military. 

Given shared perceptions of the Soviet military threat, the United States and China began to cooperate more 
extensively after the election of Ronald Reagan. Ties began to be forged in the area of commercial space, as China 
sought to enter the international launch services market.  President Reagan even offered a slot on a future U.S. 
shuttle flight to a Chinese astronaut.  While the manned mission never occurred (in part due to the Challenger 
disaster in 1986), cooperative scientific exchanges came to fruition when the United States flew two Chinese 
experiments aboard a U.S. space shuttle mission in 1992. 

China rented transponders on French and West German satellites for communications purposes before achieving 
its first successful satellite insertion to geostationary orbit in April 1984. Its first fully functional communications 
satellite reached orbit and began operation in February 1986. 

After twelve successful flights of its Long March booster, the Chinese government tasked the Great Wall Industry 
Corporation (GWIC) in 1985 with marketing the launcher’s services abroad.  President Reagan agreed in 1988 to 
allow U.S.-made satellites to be launched on Chinese rockets, but the deal required China to sign liability and 
technological safeguards agreements and agree to a limited quota.  The two sides also established yearly 
government-to-government meetings to review their progress and discuss any problems. China had already joined 
the Outer Space Treaty in 1983, and it now moved forward with ratification of both the Convention on 
International Liability for Damage Caused by Space Objects and the U.N. Spacecraft Registration Convention in 
December 1988.  These steps marked a major step forward in China’s integration into the world space community 
and its growing acceptance of international norms. 

Meanwhile, China continued to develop its own satellite program—launching nine satellites from 1975 to 1987 and 
working on technologies associated with reentry and recovery of spacecraft. These missions helped China gradually 
expand its capabilities and put it on the verge of research into human spaceflight. To acquire technology and build 
its capabilities, China also cooperated with the European Space Agency (ESA) beginning in the late 1980s in both 
space science and in commercial applications. China’s Fanhui Shi Weixing-9 satellite in 1987 carried two payloads 
for a French company, representing one of China’s first commercial contracts. China also experimented with 
photographic remote-sensing, returning wide angle images from film de-orbited to Earth suitable for basic land use 
and navigational surveys, but far from military standards. China eventually worked with Brazil to develop a higher-
resolution Earth resources satellite (Ziyuan-1) in the late 1990s capable of digital transmissions, but it still faced 
considerable limitations.  
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By the late 1980s, GWIC had opened several offices in the United States and landed its first two contracts, both 
from the Hughes Corporation.  Despite the political problems in U.S.-Chinese relations caused by the crackdown at 
Tiananmen Square in 1989, President George H. W. Bush waived economic sanctions to allow the launches to 
proceed due to the interests of the U.S. companies in the launches.  Other U.S. corporations seeking to benefit 
from the Long March’s low price and growing record for reliability included: Loral, Martin Marietta, Intelsat, and 
Echostar.  China eventually launched 26 U.S. satellites in the years before 1998. 

China’s Rise to Space Prominence 

Following the normalization of Sino-Soviet ties in 1989 after decades of bilateral hostility, China also purchased 
significant amounts of technology from the Soviet/Russian space program. Minister of National Defense Chi 
Haotian traveled to the Russia’s Star City space-training facility in 1993, leading to an official bilateral space 
agreement in 1994.  A large Chinese space delegation visited the following year.  The Chinese purchased a 
spacesuit, a complete Soyuz capsule, docking equipment, life support system, and a variety of other hardware and 
design information to guide their planned human spaceflight program. Chinese delegations returned in 1996 and 
1997, gathering more information on cosmonaut training techniques and space medicine.  This Russian equipment 
and know-how proved critical to the eventual Shenzhou program.   

In order to facilitate its increasing cooperation with other countries in space, China created the China National 
Space Administration (CNSA) in 1993.  But while CNSA was portrayed by as a NASA equivalent, the bulk of China’s 
space research, production, and operational functions remained within the defense industry.  As part of its move 
to give industry more autonomy from the military, however, China eventually created the Chinese Aerospace 
Science and Technology Corporation (CASC) in 1999 from a prior industrial organization, bringing together some 
300 research and production complexes under nominal civilian control (including those responsible for human 
spaceflight), as well as organizations like GWIC. The other major industrial actor is now the China Aerospace 
Science and Industry Corporation (CASIC), which shares an emphasis on rockets but also produces satellites and 
information technology for the military and civilian sectors. 

By the mid-1990s, China had made significant progress in space applications.  Beijing reported that 
communications satellites now reached 83 percent of China’s population offering broadcasts, telephone 
communications to remote areas, data transfers (including printing national newspapers remotely), and 
educational services.  

From 1992-96 China, however, suffered four Long March launch failures. Some crashed near the launch site, 
causing significant human casualties (many of them covered up), while others failed to deploy satellites into their 
proper orbits. The U.S. company Loral lost a satellite and Hughes had a satellite delivered to a useless orbit.  
Communications between the two companies and the Chinese breached U.S. export control regulations, causing 
the two to be fined.  In 1999, the congressionally mandated Cox Commission concluded that the Chinese military 
had gained technology relevant to nuclear delivery systems from these meetings, although critics doubted these 
charges.  But the result was a U.S. decision to re-categorize all space technology as munitions items under the 
International Traffic in Arms Regulations (ITAR).  The new guidelines halted U.S. space cooperation with China. 

Beijing continued to work with other countries to acquire technology and know-how and to promote its space 
interests.  In terms of technology development, China engaged in ongoing cooperation with Brazil, France, Russia, 
Ukraine, Germany, and the United Kingdom on collaborative missions, commercial purchases, or actual joint 
development of spacecraft.   

The growth of China’s space market and the imposition of the U.S. ban caused major European satellite firms to 
increase their technological independence from the United States in order not to have their satellite sales limited 
by U.S. export control rules. The decision by the private French company Eutelsat Communications Group in 2008 
to purchase insurance for up to nine satellites for future “ITAR-free” launches on Chinese rockets marked the 
effectual end of U.S. success in isolating China. 
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Other areas of European cooperation with China included joint scientific work between CNSA and the European 
Space Agency (ESA) from 2001-04 on the Sun’s effects on the Earth’s environment in the so-called Double Star 
program, one of the first significant operational missions CNSA conducted with a major foreign space agency.   

Recent Civil Space Activity and Plans 

For political reasons, China has invested heavily in human spaceflight.  It launched its first taikonaut successfully on 
Shenzhou V in October 2003 and has since followed with a two-man flight in October 2005 on Shenzhou VI and 
then a three-man flight with a spacewalk on Shenzhou VII in October 2008.  Chinese television proudly broadcast 
the 2008 mission and its spacewalk.  The flight also involved the release of a 40-kilogram picosat (BanXing [or BX]-
1), which took pictures of the Shenzhou VII.   

In space science, China’s first high-prestige mission came in the form of the Chang’e 1 lunar probe, which orbited 
the Moon from 2008 to early 2009, mapping the lunar surface and analyzing the lunar environment. China 
continues to contract with Russian space enterprises for their expertise in instrumentation, equipment, and control 
systems for major space missions. In 2006, Russian Space Agency Deputy Director Yuri Nosenko reported that 
China signed contracts with Russian space enterprises worth tens of millions of dollars.  The two sides have 
announced plans to cooperate on lunar- and Mars-related robotic exploration, including with automated rovers.   

China’s priorities for the coming five years in space applications, include development of higher-resolution remote-
sensing satellites and related ground stations, implementation of its Beidou precision navigational system, 
completion of the mission of its second lunar orbiter (Chang’e 2) launched in October 2010, conduct of a lunar 
mission and a later sample-return mission in 2017 to 2020, and development of a series of three small space 
laboratories (called Tiangong-1, -2, and -3) in the coming decade.  Further ahead, China has announced plans for a 
60-ton space station to be launched by 2020.  Some officials have mentioned a possible 2024 Moon mission as 
well. 

China’s International Outreach in Space 

China has also used space to pursue its foreign policy goals.  In 1992, it founded the Asia-Pacific Multilateral 
Cooperation in Space Technology and Applications (AP-MCSTA). This group, which included Pakistan, Thailand, and 
a number of other developing countries, eventually began cooperating in several areas, including in the joint 
development of satellites based on Chinese technology.  In 2008, China led a subset of this group to establish the 
Asia-Pacific Space Cooperation Organization (APSCO)—a formal, membership-only group modeled on ESA.  The 
APSCO organization now includes seven dues-paying members: China, Bangladesh, Iran, Mongolia, Pakistan, Peru, 
and Thailand.  China has high hopes for APSCO, but it has yet to attract more accomplished space powers to the 
group.  APSCO engages in joint research and data-exchange efforts, as well as formal training courses for scientists 
and engineers from the Asian-Pacific region in space technology and remote sensing.   

Through these efforts, China has been able to portray itself as a “purveyor” of space know-how and technology to 
lesser-developed states in Asia and elsewhere.  One target of interest has been Indonesia, which recently received 
satellite ground stations and communications equipment from China, as well as visit by Chinese taikonauts. 

In recent years, China has also begun to engage in considerable commercial space exports. It has sold satellite 
laser-ranging equipment to Argentina and ground stations and satellites to Venezuela, Pakistan, and Nigeria, 
among others. While China’s space enterprises are seeking profits abroad, China also uses space exports for 
political purposes. Its space deals with Nigeria and Venezuela, for example, were motivated by Chinese interests in 
long-term energy security.  In both cases, these deals for Chinese-built and launched geostationary 
communications satellites were officially commercial, but on very favorable credit terms to the purchasing 
countries, with China providing some costs and offering low- or zero-interest rates on its loans.  China also 
provided technical training to each country’s space scientists, as well as building ground stations on their 
territories.  This strategy offers political benefits but imposes costs on the Chinese government and the space 
industry.  Looking ahead, China has contracted with Laos to build and launch Laosat-1 and with Bolivia for the 
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Tupac Katari communications satellite.  

Another example of China’s use of space to promote its political interests is the country’s history since the mid-
1990s of contracting with Intelsat to make direct-to-home broadcasts of China Central Television available in 
approximately 100 countries.  

Chinese Space Problems 

But China’s recent rise in space does not guarantee its success.  China remains behind world standards in a number 
of critical space technologies, raising questions among partner nations in terms of the quality of its spacecraft.  
Despite Thailand’s membership in APSCO, for example, Bangkok turned to a European consortium to purchase its 
Thailand Earth Observation Satellite (THEOS), whose remote-sensing technology is more sophisticated than 
China’s.  Similarly, China had technical problems with its Nigcomsat-1 due to a faulty solar array, causing the 
spacecraft to cease functioning in 2008.  Beijing has had to offer a replacement satellite.   

Another problem that China may face in the future relates to its state-run model of organization.  With the steady 
expansion of private entrepreneurship in global space activities, it remains to be seen whether the Chinese state is 
flexible enough to thrive in the next stage of international space competition. A 2010 study by China expert Eric 
Hagt for the U.S. Army War College, for example, described China’s space industry as “dispersed, bloated, and 
located in geographically isolated regions.” The sector has also had to deal with a series of reforms as Chinese 
authorities have sought to inject greater civilian management and innovation into hide-bound defense industries.   
With this in mind, the Chinese State Council demoted the old umbrella organization for scientific research and 
development for the defense industry, COSTIND, in 2008.  In its place, a new department called the State 
Administration for Science, Technology, and Industry for National Defense (SASTIND) has been created under the 
new super-Ministry of Industry and Information Technology.  Still, many of China’s state-run organizations 
continue to suffer from legacy inefficiencies of the socialist economy.  

Another potentially limiting factor is the fact that the State Council and the Military Commission of the Communist 
Party’s Central Committee have since 1997 implemented new export controls and a licensing system.  Since 2002, 
the Military Products Export Control List—administered by SASTIND—has included a special Category 8 for military 
space items, while other regulations now govern civilian space exports.  While possibly reducing China’s space 
trade, this recent development of space-related export controls must be viewed as a positive development from a 
U.S. perspective, bringing China into greater compliance with international efforts to prevent the proliferation of 
technologies that could be used for military purposes.  Indeed, most Chinese space exports today focus on 
delivery-on-orbit products and services, rather than direct technology transfer. 

Although China’s relationship with Europe was reaffirmed in a recent European Union statement calling for new 
cooperation with China, one sore point has been China’s role in Europe’s planned Galileo navigation system.  
Initially, China pledged some $300 million in investment funds in order to become a full partner in the Galileo 
project, which Beijing viewed as a counterbalance to the U.S.-controlled Global Positioning System (GPS).  But the 
Europeans eventually ousted China out of security concerns and irritation with Beijing’s plans to build a competing 
commercial system as part of its Beidou program, as well as to broadcast its military signal on the same frequency 
the Europeans had planned to use.  

Finally, as noted with APSCO, China has no close allies in space with significant space capabilities.  While it 
cooperates with Russia, the two sides do not share strategic interests, and the bulk of China’s cooperative 
agreements involve developing countries.  Thus, China has no capable space allies that it can rely on in a crisis. 

Considerations for Renewing U.S.-Chinese Space Cooperation 

Supporters of the current freeze in U.S.-Chinese space relations argue that Washington is sending a signal to Beijing 
about its deplorable human rights record and is also limiting China’s ability to develop advanced space systems. 
Unfortunately, while well-intended, current U.S. policy is ineffective sends a weak and off-target signal.  Unless the 
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United States is also willing to halt U.S. investment in Chinese manufacturing, cut off Chinese access to the U.S. 
export market, and find a new client for U.S. debt, holding space cooperation hostage will have no significant 
impact on China, except pushing it to cooperate with others.  In addition, it puts the United States in the odd 
position of promoting “protectionism” in space and adopting a “defensive” strategy, when opening markets and 
reducing U.S. export barriers instead would strengthen the U.S. space industry and promote American security 
through greater engagement with the region.  

Efforts to keep China off of the International Space Station (ISS), for example, have only strengthened China’s 
resolve to build its own space stations. Former NASA Administrator Michael Griffin, notably, argues that failing to 
work with China may cause the United States to be left behind in new international missions, particularly given the 
fact that current NASA funding will not sustain a unilateral return mission to the Moon, much less continue 
shouldering of the lion’s share of the ISS budget.  A step-by-step process to begin space science cooperation and (if 
successful) allow gradual Chinese participation on the ISS (first via joint research, then a taikonaut visit, then a 
possible module) would make more sense: reducing U.S. costs and increasing U.S. knowledge about Chinese space 
activities. 

Similarly, U.S. legislation and ITAR restrictions barring U.S. space technology from being launched aboard Chinese 
boosters have harmed U.S. satellite sales worldwide, leading to the production of ITAR-free satellites and causing 
erstwhile clients to turn to other suppliers to avoid U.S. red tape.  

The 1999 shift in U.S. policy aimed mainly at addressing national security concerns. But it was an overly blunt 
instrument, taking up all space technologies rather than only those that cannot be found on the international 
market. China (like other countries) is certainly interested in acquiring U.S. space technology, yet it is important to 
point out that the Loral and Hughes investigations in the 1990s did not involve illicit Chinese access to U.S. 
commercial satellites.  The problem instead involved improper meetings by U.S. company officials with the 
Chinese.  Thus, the logical solution is not to ban all U.S.-Chinese space contacts, but instead to ensure that U.S. 
companies observe export control regulations in their meetings.  Fortunately, U.S. companies have ample incentive 
to protect what is actually inside their satellites, as they do with Russia and other countries.    

Supporters of current restrictions also argue that the policy helps protect U.S. space launchers.  Indeed, highly 
inflated costs for U.S. boosters have supported a few U.S. companies. But they have also hurt the U.S. space 
industry overall by reducing timely and affordable access to space.  Fortunately, thanks to recent developments by 
such U.S. companies as SpaceX (with its Falcon 1 and 9 boosters), the U.S. launch services sector is becoming 
competitive on the international marketplace without the need to fall back on protectionism.  A stronger U.S. 
policy would focus instead on lowering global barriers to space competition and reducing subsidies by European 
producers.  As a condition for opening the American market to Chinese launchers, the United States should insist 
that China open its domestic market to U.S. satellite producers for on-orbit services.  The United States fought and 
won this battle with Japan in the late 1980s and should now use the World Trade Organization and other 
mechanisms to win this case with China, India, and other countries with closed space markets. 

But enhanced U.S.-Chinese space cooperation cannot occur without stabilization of the security relationship with 
China in regard to space.  In this area, it is encouraging that bilateral military-to-military talks are likely to begin 
soon to discuss parameters for improved space security in the context of the new strategic dialogue with Beijing.  It 
as yet unclear what direction these talks will take, or what initiatives might be possible.  Chinese military 
receptivity and transparency—not seen in recent years—will be necessary to move this dialogue forward.  
However, if China shows a willingness to respond, the United States should be ready with concrete ideas aimed at 
creating a framework for more responsible Chinese behavior and mutually beneficial cooperation. Actions by the 
Nixon administration in the early 1970s established mutually beneficial norms with the Soviet Union under far 
more difficult circumstances. At a minimum, measures with China should include similar mutual pledges of non-
interference with “national technical means” of verification, as well as early-warning satellites. In addition, given 
China’s 2007 ASAT test, it would be beneficial to exchange joint statements rejecting debris-producing events 
involving orbital objects, particularly those above 150 miles in altitude.  Finally, getting China to agree to regular (at 
least annual) consultations on space security would improve U.S. knowledge of Chinese military programs and 



 

97 
 

VSM    

create the mechanisms for the prevention of dangerous activities.  All of these mechanisms are in U.S. national 
interests. 

Conclusion 

U.S. policy toward China’s space program is following respectable but unrealistic goals: to change Chinese human 
rights policy and military behavior through space sanctions.  Sadly, this policy is not working.  It is time to explore 
other options. 

The marketplace for space technology has become globalized.  It is also now much less dependent on U.S. products. 
 For this reason, our strategy aimed at isolating China in space has become ineffective.  Other advanced countries 
recognize the value of the Chinese space market and can produce technologies that are attractive to China.  The 
United States stands aside to its own disadvantage and to the detriment of our space competitiveness.  Russians 
and Europeans have ITAR-free products that provide nearly comparable space services. Overly restrictive export 
controls also harm U.S. political influence in the space field, as emerging countries form ties with China as a favored 
supplier.   

But, as noted, the United States should not change its space policy without reciprocity. Beijing will need to show 
more transparency and a willingness to accept restraints on its military programs, as well as new openness in terms 
of its domestic market. Continued stagnation in the bilateral space relationship and the imposition of blanket ITAR 
controls on U.S. space technology worldwide, however, puts the United States at risk of losing additional market 
share in satellites.  It also isolates the United States from its own friends and allies, while heightening mistrust and 
prospects for conflict with China in the space security realm.   

Renewing civil and commercial space cooperation with China—as begun by the Reagan administration—is not a 
blank check and need not provide China with sensitive technologies.  Instead, it can be carefully structured to allow 
reasonable cooperation in space science and in space commerce involving products and services available on the 
international market.  Similarly, building a firm basis for space security relations—while recognizing our differences 
with China—should be pursued out of American interests.  Such contacts need to be regularized and used to 
prevent harmful activities, increase transparency, and reduce tensions.  Absent such contacts, the United States 
will continue to lack access, knowledge, and leverage on Chinese space activities. 

Finally, we need to pursue closer space-related links to U.S. allies and friends, especially in Asia, to help strengthen 
U.S. capabilities and resiliency. Such actions will help create a stronger political network for U.S. space leadership 
and establish lasting cooperative ties. Fortunately, the administration has begun such work in the context of the 
new National Security Space Strategy.  But it needs to stay the course and to keep Congress informed of its 
progress.  

 
 
HEARING CO-CHAIR WESSEL:   Thank you.  
 Ms.  Krol ikowski .  
 

STATEMENT OF ALANNA KROLIKOWSKI ,  VISIT ING SCHOLAR  
GEORGE WASHINGTON UNIVERSITY SPACE POLICY INSTITUTE  

WASHINGTON,  DC  
 

  
 MS.  KROLIKOWSKI:   Good afternoon,  Mr.  Chairman,  Commiss ioners.   
Thank you for  the opportunity  to  test i fy  before you today on the topic  of  
China's  c iv i l  and commercia l  space act iv i t ies .  
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 I ' l l  focus my oral  remarks  today on the ro le  of  space in  China's  ove ral l  
development  strategy and i ts  c iv i l  space programs.   I ' l l  a lso  d iscuss  
cooperat ion in  space between the United States  and China.  
 Space act iv i t ies  p lay an  important  ro le  in  China's  overal l  development  
strategy.   Ch inese leaders  and pol icymakers  tend to  descr ibe development  in  
comprehensive  terms that  extend beyond the economy to  a lso  include 
sc ient i f ic  and technologica l  modernizat ion,  China's  internat ional  
environment ,  and domest ic  pol i t ica l  stabi l i ty .   Space act iv i t ies  p lay a  ro le  in  
each of  these aspe cts .    
 Ch ina's  matur ing space sector  has  a  greater  potent ia l  to  serve 
developmental  agendas today than i t  ever  has  before.   Space act iv i t ies  
f igure in  government  p lans to  bui ld  a  knowledge economy,  foster  innovat ion 
and bui ld  an  advanced sc ient i f ic ,  techn ica l  and industr ia l  base.  
 Dur ing the current  F ive  Year  P lan,  the sate l l i te  and 
te lecommunicat ions industr ies  wi l l  receive specia l  pol icy  support  and publ ic  
investment .   Space -re lated products  and services  are  a lso  part  of  a  broader  
ef fort  to  promote h igh -tech,  h igh -value added exports .   Developing 
countr ies  are  an  increasingly  important  dest inat ion for  China's  smal l  but  
growing exports  of  sate l l i tes  and launch services.  
 Ch ina's  space act iv i t ies  a lso  support  speci f ic  fore ign  pol icy  goals .   
Achieving space capabi l i t ies  ensures  that  China wi l l  not  be excluded f rom 
major  mult i latera l  processes  that  wi l l  af fect  the future use of  space.   
Moreover,  China integrates  space act iv i t ies  into  larger  ef forts  to  engage 
developing countr ies  and to  bui ld  soft  power.  
 These  d i f ferent  goals  and interests  combine to  create  a  strong 
pol i t ica l  commitment  to  support ing the current  c iv i l  space programs and the 
space industry.   And major  c iv i l  space projects  are  underway and p lanned.   
In  the human space f l ight  program, the most  rec ent  p i loted miss ion was the 
2008 Shenzhou 7  f l ight  in  which  two Chinese astronauts  performed 
extravehicu lar  act iv i ty  for  the f i rst  t ime,  one of  them in  a  Chinese -made 
space su it .  
 Dur ing the current  stage of  th is  program, China wi l l  launch space 
laboratory  faci l i t ies  into  orb it .   The f i rst  space lab,  T iangong 1,  i s  scheduled 
to  launch later  th is  year  and wi l l  be  fo l lowed by two others.   Ch inese 
astronauts  wi l l  make tr ips  to  these labs  to  co nduct  smal l -sca le  exper iments.   
 The space lab  stage is  a  precursor  to  a  th ird  p lanned stage,  dur ing 
which  a  larger  space stat ion wi l l  be  launched and assembled on orb it .   By 
around 2020,  th is  stat ion wi l l  be  ready to  support  crews conduct ing a  range 
of  space sc ience and appl icat ions exper iments.  
 The Chinese stat ion wi l l  be  a  f ract ion of  the s ize  of  the Internat ional  
Space Stat ion,  the ISS,  and i t  wi l l  support  a  smal ler  crew than the ISS.   But  i t  
wi l l  be  s ign i f icant .   Dur ing the l i fet ime of  the ISS,  the Chinese stat ion wi l l  
l ike ly  be the only  other  space stat ion on orb it .   I f  the ISS  ends i t  operat ional  
l i fe  in  2020 without  a  successor ,  there may be a  per iod dur ing which  the 
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Chinese stat ion is  the only  long -term human presence in  space.    
 In  paral le l  to  the space stat ion,  China is  a lso  pursuing a  successfu l  
lunar  explorat i on program.  I t  cu lminates  in  the landing of  an  unpi loted 
rover  on the moon and the return  of  a  lunar  sample to  Earth  around 2020.  
 Through these act iv i t ies ,  China is  l ike ly  to  change the space 
environment  in  coming years .   As  these programs advance,  China 's  footpr int  
in  space wi l l  be  greater .   Ch ina wi l l  have a  long -term crew presence in  i ts  
stat ion on orb it  and ,  through i ts  vehic les ,  even leave a  t race presence on 
the moon.  
 With  these c i rcumstances in  v iew,  I ' l l  conclude by turn ing to  U.S . -
China space co operat ion.   Ch ina and the United States  a lready interact  in  
space and wi l l  probably  do so  more in  the future.   As  decis ion -makers  and 
the publ ic  examine whether,  when and how the United States  should  
act ive ly  cooperate  with  China in  space,  I  th ink there ar e  three 
considerat ions they might  f ind  helpfu l .  
 F i rst ,  ideal ly ,  any answer to  the quest ion of  whether  the United States  
should  cooperate  with  China should  be logica l ly  der ived f rom an answer to  
another  more fundamental  quest ion:  what  type of  space actor  d oes the 
United States  hope China wi l l  become?  
 A  c lear  v is ion  of  the desired outcome would  make i t  poss ib le  to  
compare d i f ferent  pol icy  opt ions ,  inc luding the current  approach of  a lmost  
no cooperat ion with  China.  
 Second,  the d iscuss ion over  U.S . -China cooperat ion should,  in  my v iew,  
take into  account  that  every form of  internat ional  cooperat ion has  domest ic  
ef fects .   Any form of  cooperat ion or  noncooperat ion with  the United States  
wi l l  empower some actors  with in  the Chinese space establ ishment  at  the 
expense of  others .  
 Th ird ,  the d iscuss ion of  U.S . -China space cooperat ion should  be 
broadened to  take into  account  the fu l l  range of  costs  and benef i ts  of  
cooperat ing or  not  with  China in  space and of  how these are  changing.  
 Many of  these costs  and benef i ts  are  rare ly  acknowledged.   Whi le  
China's  capabi l i t ies  in  space are  known to  the U.S. ,  i t s  intent ions are  not .   
Cooperat ing,  especia l ly  on technica l  projects ,  could  open avenues to  
learn ing how China's  leaders  understand their  country 's  interests  in  space 
and the means to  pursue these,  and how they make choices.  
 Cooperat ion,  especia l ly  on technica l  projects ,  would  create  
opportunit ies  to  engage China's  emerging space pol icy  community.   A  new 
community  of  space experts  who have increasing pol icy  input  over  the 
coming years  is  emerging in  China.   Developing long -term re lat ionships  with  
these space profess ionals  could  provide the United States  with  addit ional  
points  of  contact  and channels  of  communicat ion into  the Chinese space 
system.  
 With  that ,  p lease accept  m y s incere thanks for  the opportunity  to  
share with  you the outcomes of  my research and my thoughts .   I  would  be 
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pleased to  answer any quest ions.  
 
 [The writ ten statement  fo l lows:]  
 

PREPARED STATEMENT OF ALANNA KROLIKOWSKI ,  VISIT ING SCHOLAR  
GEORGE WASHINGTO N UNIVERSITY SPACE POLICY INSTITUTE  

WASHINGTON,  DC  
 

Introduction 
 
I thank the Commission for the opportunity to testify before it on the topic of China’s civil and commercial space 
activities. 
 
The first part of my statement will address the role of space in China’s overall development strategy, relating it to 
different elements of the comprehensive vision of development held by China’s leaders.   The second part of my 
statement will survey recent and significant developments in China’s civil space programs, setting these in the 
context of China’s space policymaking environment.  The third part will discuss China’s civil space industry, 
introducing the major industrial players and the industry’s policy landscape.  The fourth section of my statement 
will address the advantages and disadvantages of U.S.-China space cooperation.

27
   

 
 

Space in China’s overall development strategy 
 
The space sector today plays an important role in China’s comprehensive development strategy.  However, any 
analysis of the sector’s role in overall development is complicated by its unique place and functions in the 
economy.  Moreover, generating concrete benefits to economic development has not been the primary objective 
of political elites who support the program.  As the program has developed and broadened in scope, it has 
generated more applications and acquired more users in government and enterprises and its potential 
contribution to China’s development has grown. 
 
 
Sectoral specificity 
China’s space sector has a complex and evolving relationship to the national economy.  Policymakers expect space-
sector development to yield positive externalities, such as enabling growth and development in other high-
technology industries.  At the same time, the space sector has been insulated from many of the pressures affecting 
the rest of the economy, mainly by its status as a strategic sector and its largely non-market internal relationships.  
 
Because of the space sector’s special status, macroeconomic and other aggregate national-level indicators are 
weak predictors of China’s space performance.  Prospects for the space sector cannot be directly inferred from the 
growth of China’s gross domestic product or gross national income.  Nor can they be read off demographic data, 
such as characterizations of the workforce’s age structure or estimates of the numbers of new scientific and 
technical university degree holders.  Each of these factors will matter, but the relationships between these factors 

                     
27

 This statement is based on sources including: in-person interviews and consultations with current and former participants in 
the Chinese and U.S. space sectors; primary- and secondary-source documents in Chinese and English, including policy 
statements, media reports, trade and technical journal articles, and think-tank reports; and remarks made by authoritative 
Chinese and U.S. space-sector participants at public conferences in China and the United States. 
Although China’s civil and military-intelligence space efforts are closely related, as this panel is about civil space programs, my 
remarks are confined to civil and commercial space activities.  They do not address the relationship between the civil and 
military space programs, such as civil-military integration efforts. 
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and space-sector outcomes are likely to be non-linear.   
 

Reaching robust conclusions about China’s space sector would require an analysis that incorporates national, 
sector-specific, and firm-level data and models,

28
 a process complicated by a lack of reliable information.  In the 

absence of such an analysis, the best inferences that can be drawn about the space sector’s role in economic 
development are primarily qualitative and descriptive.  They are also necessarily partial and evolving.  
 
 
A weak developmental motive 
Although the economic impact of China’s space activities is growing, for most of the last two decades, economic 
development was not the primary motive guiding the civil program.  By implication, had investments in space 
during this time focused more heavily on capabilities that directly serve economic goals, the developmental impact 
of the program would today be greater.  
 
Proponents of the space program since many decades emphasize its potential contribution to economic 
development.  Taking a systemic view, they argue that space-sector development can “pull” along the rest of the 
economy.  Political elites see the economic, security, and prestige benefits of space activities as inter-related and 
mutually reinforcing.  However, although the space program has had economic goals and impacts, concrete 
development benefits, as we usually think of them, have not provided the main rationale for the program itself or 
for decisions within it.   
 
The government’s allocation of resources in civil space has not been consistent with developmental priorities since 
1992, when the human spaceflight program formally began.  The areas of space technology known to generate the 
most direct and reliable contributions to economic development are those with concrete applications, such as 
telecommunications satellites and remote-sensing satellites for resource management and weather monitoring.  
The Japanese and Indian space programs, especially in earlier periods, were designed to serve these developmental 
priorities.   

 
In China over the past two decades, resources devoted to civil space have been concentrated not in these relatively 
productive areas, but in a costly human spaceflight engineering program of no evident direct benefit to the 
national economy.  The symbolism of human spaceflight has been an important driver of this pursuit.  
 
 
Growth in space usage  
Today, the broadening and maturing space program more directly serves specific economic development goals.  An 
important recent change in the relationship of the space sector to the rest of the economy is growth in the usage 
of space-derived products and services.  New indigenously supplied space products and services and new users 
have emerged.  Some of the most rapidly growing new applications are in remote sensing for mapping and 
surveying, natural-resource management, and urban planning, satellite navigation, weather forecasting, and 
disaster monitoring and mitigation.  
 
The main users of space-derived data are still primarily central government agencies and large state-owned 
enterprises,

29
 but local and provincial governments and small and medium enterprises are increasingly important.  

                     
28

  For example, studies of the U.S. space industrial base and its implications for the U.S. economy and national security use 
these sorts of analyses.  
 
29

 Traditional users include the China Meteorological Administration, the China Oceanic Administration, the Ministry of Science 
and Technology’s National Remote Sensing Center of China, and the Ministry of Environment Protection. Government-owned 
commercial telecommunications satellite operators, who provide services to millions of individual end users, have been among 
the largest users for over a decade.  
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One source reports over 20,000 companies in the surveying and mapping industry alone.
30

  Multiple levels of 
government also participate in large-scale space-related infrastructure projects such as the Digital China Geospatial 
Network, an initiative that will eventually deliver space-derived data to the public.

31
  

 
The implications of this usage and user growth for economic development are that the space program today has 
more stakeholders and can be used to advance more policy agendas and commercial interests than ever before.  
Space is gradually becoming embedded across China’s economy and governance structures. 
 
 
The growing developmental impact of the space sector 
Chinese leaders and policymakers tend to describe development in comprehensive terms that extend beyond the 
economy to include their country’s scientific and technological (S&T) modernization, international environment, 
and domestic political stability.  China’s space program plays a role in each of these aspects of its overall 
development strategy.   
 

 
Economic and S&T modernization goals served by space activities 
Space-related industries figure in government plans for building a knowledge economy, increasing domestic 
consumption, especially of high-technology products, fostering indigenous innovation, and building a sophisticated 
scientific, technical, and industrial base.  High-end manufacturing and information technology, which include 
satellites and telecommunications, are among the seven new strategic sectors identified in the 2011-2016 Five Year 
Plan to receive policy support and public investment.   
 
The forms of support and other measures directed at these strategic industries include: direct public investment in 
research and development; fiscal, tax, and financial policies to support major national S&T projects and indigenous 
innovation; measures to improve market access; concessional pricing systems for land and utilities; and 
government oversight of mergers and acquisitions to concentrate and consolidate capacity in the manufacturing 
industries.  Space-sector firms are also targets of initiatives to develop globally recognized Chinese brands and 
create internationally competitive high-technology companies.   
 
Chinese space professionals emphasize that developing space-related products and services will serve the state’s 
goal of moving the economy into the higher value-added rungs of the export ladder.  More generally, they say, the 
high-profile space program will help build international consumer confidence in Chinese technology products, 
showing the world that “China doesn’t just make shoes.”

32
   

 
The export of satellite launch services on Long March-series vehicles remains a priority for the Chinese government 
and space industry.  Since 1999, U.S. export control laws, specifically the International Traffic in Arms Regulations 
(ITAR) system, have prohibited the launch of satellites containing major U.S. components on Chinese launchers, 
effectively excluding China from the global launch business.   
 
Senior industry figures continue to stress the mutual benefit to be gained from Chinese launch exports to the 
United States in public statements.  At the same time, they appear to have realistically assessed the prospects of 
reforms to the U.S. export control regime, judging that any reforms are unlikely to open new launch markets to 
Chinese firms in the foreseeable future. 
 
Competitively priced Chinese launch services present an opportunity for some satellite manufacturers in other 
countries.  To take advantage of cheap launches, the European firm Thales Alenia Space around 2009 developed a 
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 Niraj Singh, “The flight of the dragon,” Geospatial World vol. 1, April  (2011): 32. 
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  The Digital China Geospatial Network has been described as the Chinese version of the U.S. National Spatial Data 
Infrastructure (ibid, 33). 
32

 Remarks by a Chinese space-sector participant. 
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satellite devoid of ITAR-controlled technology.  However, at least in the short term, an important ITAR-free 
industry is not expected to emerge, because most international satellite-manufacturing companies still rely heavily 
on U.S.-made components.   

 
Developing markets occupy an important place in the Chinese space industry’s export strategy.  The Chinese 
government and space industry have taken note of the growing demand for space products and services in 
developing markets.  Within the past five years, China has reached agreements to export or effectively donate 
satellites or launch services to Bangladesh, Bolivia, Indonesia, Laos, Nigeria, Pakistan, and Venezuela.  These 
transactions were not internationally competed sales. 
 
Excluded from important global space markets by restrictions on U.S. technology exports, the Chinese space 
industry finds opportunities in developing countries that are subject to restrictions similar to those imposed on 
China.  Venezuela and Pakistan are examples of this type of market. 
 
China’s approach to space exports also leverages its firms’ and government’s unique advantage at operating in 
developing-world markets.  Chinese satellite manufacturers are in a position to offer generous terms to buyers in 
developing countries, for whom price can be a decisive factor.  Offering concessional financing terms, providing 
development assistance (formally or informally) tied to satellite purchases, and even accepting payment for 
satellites in barter has made it possible for China to create buyers of satellites where none previously existed.  
These arrangements are made easier by the fact that many buyers in developing countries are governments or 
state-owned enterprises like their Chinese counterparts.  
Chinese official statements frame these space transactions as examples of South-South cooperation and recall the 
historically close relationship between China and other developing countries.  These transactions often also involve 
technical assistance programs that aim to build capacity for space-asset use and development in the receiving 
country.

33
   

 
Despite this string of recent deals, expectations for Chinese satellite exports, especially beyond developing 
markets, remain modest.

 
 China’s satellite-manufacturing industry is not yet internationally competitive. 

 
  
Foreign policy agendas served by space activities 
Chinese leaders and policymakers emphasize the need to foster international attitudes and institutions that are 
supportive of their country’s peaceful economic rise.  The space program serves this end by reinforcing China’s 
position as a capable party requiring inclusion in major international processes affecting space and by enhancing its 
influence in the developing world.   
 
Conspicuous and autonomous achievements in space also reinforce China’s great power status and its membership 
in the elite club of advanced spacefaring countries.  Chinese leaders emphasize the growing importance of space in 
international and security affairs and in the global economy.  Regarding assured access to space as both an 
economic and national security interest, they fear exclusion from any international process that bears upon how 
space could be used in the future.  Achieving significant space capabilities ensures that China will have a “seat at 
the table” when decisions about space are made.   
 
China also uses space activities as part of a larger effort to engage developing countries.  This approach includes 
significant and long-standing bilateral space cooperation efforts, such as its program with Brazil.  China also 
provides concessional space exports and technical assistance to poor countries.  China is active in multilateral 
space initiatives with developing countries, including through its leadership of the Asia-Pacific Space Cooperation 
Organization. 
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  Technical assistance is an important form of China’s development assistance, discussed in the recently released white paper 
on “China’s Foreign Aid.” 
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Chinese scholars and policymakers believe it helpful to cultivate China’s “soft power,” especially among developing 
countries.  Highly visible civil space activities, such as human spaceflight, serve this goal, though they have at times 
also alarmed China’s neighbors and cost it some soft power.  Success in space brings China international prestige.  
Achievements in space are an implicit endorsement of China’s political and economic model.  Space capability is a 
marker of modernity and technological progress, signalling that China has overcome a legacy of colonialism and 
what many in China regard as historical weakness.  
 
 
Domestic political agendas served by space activities 
Chinese leaders and policymakers stress that domestic political stability is a precondition for sustainable economic 
development.  Both proponents and critics of the space program say that it serves an increasingly important 
domestic political function by bolstering the legitimacy of the regime which created it and by serving as a national 
achievement in which Chinese, often divided on other issues, can share pride.   

Recent and significant trends in China’s civil space program 
 
The pace of progress in civil space:  Cautious and uneven, but steady  
International observers and Chinese media often describe China’s civil space program as “soaring” ahead or 
“leaping” forward.  Chinese space professionals familiar with different aspects of the program, however, tend to 
regard its progress as cautious and unbalanced.  They also emphasize that their program is not racing with any 
other country. 
 
Progress has been steady but not necessarily rapid across the main areas of the civil space program, with some 
exceptions.  The pace of launches accelerated recently.  In 2010, China for the first time matched the United States 
in the number of launches in a single year: 15.  By contrast, the human spaceflight program, although reaching new 
milestones since 2003, has proceeded at a cautious pace.  Chinese observers note that their country’s crewed 
launch schedule has been slower than the U.S. Apollo Program’s of the 1960s.  China has also experienced recent 
delays and setbacks in satellite production, including the on-orbit failure in 2008 of a satellite delivered to Nigeria, 
a launch failure in 2009, and delays in launch-vehicle development.  
 
 
Space policymaking and policy implementation  
China’s civil space activities are conceived and implemented in a complex policy environment.  Diverse institutions 
and interests are involved in and contend in the space sector.  Participants in it frequently point out that their 
system is difficult to understand, even for insiders, and that systemic reforms begun in 2008 are still incomplete. 
 
A process to rationalize responsibilities and authority over different aspects of the space sector is underway in the 
form of a comprehensive national space law.  When passed, this law will also designate organizations responsible 
for implementing China’s obligations under international agreements.  Legal specialists have been developing 
drafts of this legislation, which may be under review by a committee of members of the National People’s 
Congress.  
 
Despite these changes, several enduring features of the system are discernible.  These include top leadership 
involvement, coordination by leading small groups, operational control by the People’s Liberation Army (PLA), and 
the influence of elite scientists. 
 
Top leadership involvement.  Top leaders in the central government have closely overseen the space program 
since its beginning.  Today, Chinese space professionals with program management experience emphasize 
oversight and attention by political leaders as a factor determining how quickly a program will advance.  Leaders 
will frequently receive briefings on the progress of programs and visit facilities.  In some cases, an explicit go-ahead 
by a senior political leader is needed before a program can advance to its next planned stage.  Leaders may even 
introduce new technical requirements. 
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Programmatic influence of elite scientists.  While program priorities are often handed down from the political 
leadership to the scientific and technical community, new projects may also originate with individual scientists who 
entrepreneurially conceive of, advocate for, and push them upward to obtain approval and funding.  Examples of 
this bottom-up process are found in the lunar exploration program and in the Double Star program pursued in 
cooperation with the European Space Agency.  
Coordination by leading small groups.  Space activities require the participation of different ministries and 
organizations, both civil and military, each of which is a stove-piped bureaucracy.  Leading small groups fulfil a 
high-level coordination function among these actors.  Usually without a dedicated institutional home, leading small 
groups pull together representatives from existing offices in participating organizations on an ad hoc, project-
specific basis.  There are reportedly leading small groups for the lunar projects, human spaceflight, Earth 
observation satellites, and heavy-lift launch vehicle development. 
 
Operational control by the PLA.  Critical space infrastructure, including existing launch facilities, and the day-to-
day management of civil space operations, especially in the human spaceflight program, are the responsibility of 
PLA organs.  Within the PLA, the General Armaments Department (GAD) plays the most important role in space 
activities.  In civil space, the GAD acts mainly in and through the Manned Space Engineering Office, the entity 
responsible for the human spaceflight program.  The PLA Air Force plays a role in astronaut training and medicine.   
 
 
Major recent and planned civil space activities 
China’s main civil space activities span five areas.  These include the human spaceflight program, lunar projects, the 
development of a next-generation heavy-lift launcher, the Beidou/Compass navigation satellite constellation, and 
new Earth observation satellites.

 34
  

 
Human spaceflight program. The human spaceflight program, under the Manned Space Engineering Office, is 
China’s largest civil space activity.  It began in 1992 with the government’s adoption of Project 921, which outlined 
a three-stage national human spaceflight program, focused on  a spaceship, a space laboratory, and a space 
station.  These activities are explained in greater detail in Appendix 1. 
 

Shenzhou spaceship.  Between 1999 and 2008, the Manned Space Engineering Office conducted a series 
of piloted and unpiloted missions to develop the Shenzhou series of crew transportation vehicles.  The 
three crewed missions to date have been Shenzhou 5, the first spaceflight by a Chinese national, in 2003; 
Shenzhou 6, in which two taikonauts remained on orbit for over a day; and Shenzhou 7, in which two 
taikonauts performed extra-vehicular activity, one of them testing a Chinese-made spacesuit.  
 
Space laboratory. The program’s space laboratory stage is underway.  It involves placing in orbit small 
facilities, consisting initially of the Tiangong 1 lab, scheduled to launch in the latter half of this year, and to 
be followed by the Tiangong 2 and 3 labs.  Taikonauts will make trips to these facilities lasting up to 40 
days to conduct small-scale experiments and technology tests in preparation for building a larger space 
station.  The space lab phase will also develop, test, and refine the capabilities required for longer stays in 
space and for orbital rendez-vous and docking, necessary for the assembly of the space station. 
 
Space station.  Between 2015 and 2022, China plans to build a larger space station.  It will consist of a 
core cabin module and two separately launched laboratory modules, making it only the third space 
structure assembled on orbit, after Mir and the International Space Station (ISS).  The station will support 
crews conducting a wide range of space science and applications experiments and work on long-duration 
flights. 
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 These remarks will not address Earth observation satellites, which are another important area, or the Beidou/Compass 
constellation of navigation satellites, both covered in a comprehensive report on China’s aerospace industry recently submitted 
to the Commission. 
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At 60 metric tons in total, the Chinese station will be far smaller than the ISS, expected to weigh about 450 
tons once complete.  The ISS supports six astronauts on long-term stays, while the Chinese station is 
planned to support only three taikonauts at a time.  
 
There are reports that the Chinese station will accept to host experiments from international researchers 
through a selection process that will be open to participants from any country. 
 
During the lifetime of the ISS, the Chinese station will be the only other space station on orbit.  If the ISS 
ends its operational life in 2020 without a successor, there may be a period during which the Chinese 
station is the only long-term human presence in space. 

 
Lunar exploration program.  The lunar program has three stages, referred to as the orbiting, landing, and sample-
return stages.  In the first (2002-2007), two satellites, Chang’e 1 and a back-up, orbited the Moon and collected 
images of the lunar surface.  Since the start of the second and current “landing” stage (2008-2014), Chang’e 2 
launched and entered lunar orbit, where it continues to collect data.  Chang’e 3 will launch around 2013 and land 
on the Moon with a rover.  In the “sample return” stage (2015-2020), another small unpiloted vehicle will land on 
the Moon, collect samples, and return them to Earth. During this third stage, the human spaceflight program will 
conduct a human lunar mission concept study, which is to be complete by or around 2020.  
 
Next-generation heavy-lift launch vehicle.  The space station requires launching payloads each weighing 20 metric 
tons into low Earth orbit.  To this end, China has started developing a more powerful next-generation carrier 
rocket, the Long March 5.  This vehicle is built in the Tianjin area by the China Academy of Launch Vehicle 
Technology and will launch out of a new site under construction on the southern island province of Hainan, 
reportedly by 2014.  With an expected capacity of 25 tons to low Earth orbits and 10 tons to geosynchronous 
orbits, the Long March 5 will increase the range of payloads deliverable and orbits reachable by Chinese vehicles, 
adding the capability to launch larger telecommunications satellites. Other Chinese launchers are also reported as 
in development. 
 
 

China’s civil space industry 
 
Major industrial players 
Two major players dominate China’s space industry:  China Aerospace Science and Technology Corporation (Casc) 
and China Aerospace Science and Industry Corporation (Casic).  Both of these entities are large state-owned 
enterprise (SOE) groups that subsume under them vast and diverse facilities and organizations performing 
research, development, and production in different parts of the country.   
 
The larger of the two companies, Casc, has focused on more powerful launch vehicles and larger satellites.  Casc 
also subsumes China Great Wall Industry Corporation, the subsidiary responsible for the international marketing of 
Chinese launch services and satellite systems.  In 2009, Casc acquired China Satellite Communications Corporation 
(China Satcom), expanding its activities into the operation of telecommunications satellites.  The smaller Casic has 
focused more on missiles and on smaller satellites and launchers.  
 
Casc and Casic are both involved in civil and military space technology and both are also involved in other civil 
industries, ranging from the industrial production of mechanical parts and components to other high-technology 
products and services, such as large-scale security systems.  Casc and Casic’s major clients are the government 
organs that run the space program; large parts of both the civil and military space budgets drain into these two 
companies.  

 
Besides these two major industrial groups, a growing number of small and medium enterprises are involved in the 
space sector as users and processors of space-derived data and space-based services.    
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The space industry’s policy landscape 
At a general level, the space industry enjoys stable, predictable demand for its products from government 
customers and a stable space policy environment.  Casc and Casic’s near- and long-term demand expectations are 
based on the Five-Year Plans and even longer-term national strategies.  These companies do not contend with 
abrupt program changes and fluctuating budgets in the way firms in other countries do.   
 
Other features of the space industry’s policy environment, however, are far less stable.  Relations between and the 
responsibilities of agencies in the space sector are shifting and contentious.  At the industry and enterprise-group 
levels, broad and deep reforms have been implemented several times.  
 
The object of these reforms is a transformation of the space industrial base.  Like policies targeting other major 
defense-industry SOEs, these measures are intended to make the space enterprise groups more efficient and 
behave more like commercial entities.  Casc and Casic have undergone several rounds of reorganization and 
consolidation and internal reforms intended to introduce market mechanisms into their governance.  
 
Another industrial strategy for the space sector is also taking shape.  Central, provincial, and local governments are 
investing in several space-technology industrial hubs near major historical centers of aerospace research, 
development, and production across the country.  These efforts will leverage existing local competencies to create 
economies of agglomeration and clusters of networked expertise, conditions usually regarded as conducive to 
innovation, firm specialization, and small-business development in the lower tiers of high-technology industries.   
 
In addition, China is entering a phase of space-sector development during which even greater emphasis is placed 
on the commercialization of space technology.  A policy priority during this time is making space more relevant to 
lives of ordinary people and increasing domestic demand for space-related goods and services.   
 
The space industry can be expected to increase its efforts to develop and market commercial ground-based 
applications of space technology.  Historically, the most important domestic consumer market for commercial 
space applications has been for telecommunications services.  More recently, commercial “spin-offs” such as 
nutritional supplements and agricultural produce made using space-treated inputs have been prominently 
advertised, though their commercial success and impact is unclear.  In coming years, some of the most important 
space-related products are likely to be receivers and applications that use (perhaps not exclusively) the Compass 
signals and applications that utilise geospatial data for mining and other resource-management activities. 
  
 
An evolving international strategy for industry? 
A recent shift is detectible in how Casc and, to a lesser extent, Casic orient themselves toward global commercial 
space markets.  The contours of a new approach are still only emerging, and it remains unclear whether it is indeed 
new and whether it will succeed.  Nevertheless, recent developments and statements suggest an approach 
consisting of three major elements: a new communications effort; a reorientation toward different space products; 
and a move into new sectors outside space.  
 
Communications to foreign audiences.  The Chinese space industry is trying to take control of and improve its 
international image.  At senior levels, there is a recognition that the Chinese space industry has not been proactive 
enough in communicating its own message abroad, letting its detractors define it.  In an apparent rebranding and 
publicity effort, the industry is selectively seizing opportunities for international exposure.  For example, Chinese 
delegations including Casc and sometimes Casic representatives are making more frequent and visible appearances 
at international space conferences.  Chinese companies are making more information available and producing new 
promotional material.  China Great Wall Industry Corporation recently advertised its launch services in Space News, 
a widely read U.S. trade publication.  
 
Exploring space-component exports.  The space industry has also expressed a new interest in the export of 
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satellite components, including to Western markets.  These products would be less politically sensitive than 
launches and Chinese producers could sell them competitively.  Attention to this area appears to supplement, 
rather than substitute, a long-standing effort to export launch services and other system-level solutions.   
 
Expanding into new high-technology export sectors.  The space industry also expresses an interest in expanding 
into export sectors outside space.  These companies seek to build on their competencies in related high-technology 
sectors to export new products.  For example, one space industry firm has expressed interest in exporting clean 
energy products, including solar panels.  In developing in these new areas, this major industrial player hopes to 
become a Chinese version of Boeing or GE, global companies that deliver products and services in a range of high-
technology civil and military sectors.  
 
 

Advantages and disadvantages of U.S.-China civil space cooperation 
 
The United States and China increasingly interact in space and already engage in space-related activities that could 
be termed cooperative.  For example, the United States provides China with warnings of imminent orbital 
conjunctions between Chinese space assets and other space objects, because preventing another debris-producing 
event serves U.S. interests.  Both countries also participate in many of the same multilateral processes addressing 
space issues. 
 
Decision makers and policy makers exploring whether, when, and how the United States should cooperate with 
China in additional ways face an elaborate set of choices.  The options before them are many and include the 
current policy of almost no cooperation.  Examples of options for cooperation at different levels of sharing, risk, 
and potential pay-off, are listed in Appendix 2. 
 
As decision makers, policy makers, and the public debate the advantages and disadvantages of  cooperating with 
China in space, several considerations could helpfully inform the conversation. 
 
 
A vision of a desirable outcome 
Any answer to the question of whether the U.S. should cooperate in space with China should be logically derived 
from an explicit answer to a more fundamental, conceptually prior question:  What type of space actor does the 
United States hope China will become?   
 
If the United States and the international community hope that China becomes a “normal country” in space, then 
they should seek to foster, rather than stifle, China’s commercial exploitation of space and civil space activities.  As 
China invests in and derives greater benefit from space, it will acquire the same stake in creating a predictable, 
stable, safe, and sustainable space environment that the U.S., Canada, Japan, and European and other countries 
already share.  There are signs of China’s shift in this direction. 
 
If, on the other hand, decision makers believe that it is undesirable or improbable that China become a regular, 
integrated spacefaring country, then they must carefully assess how much they can influence China’s space-sector 
development.  This assessment could evolve with changes in the space environment, the commercial and 
international availability of space technologies, China’s capacity to autonomously develop space technologies, and 
third-party attitudes toward China’s role in space.   
 
 
The domestic incidence of international cooperation 
The discussion of U.S.-China space cooperation should recognize that every form of international cooperation has 
domestic effects.  Any form of cooperation or non-cooperation with the United States will empower some actors 
within the Chinese space establishment at the expense of others.  Premised on the right conditions, international 
cooperation projects can make civilian actors more prominent and influential within the Chinese space sector.   
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For example, international projects can be designed to enhance the role of the Chinese Academy of Sciences, the 
China National Space Administration, and the Ministry of Foreign Affairs, all civil organizations with an interest in 
establishing China’s reputation as a reliable international partner in space.  Cooperative projects designed without 
this awareness could symbolically and materially reinforce the military’s control of the space sector. 
 
 
The changing costs and benefits of the status quo 
The debate over U.S.-China space cooperation should take into account that the costs and benefits of not 
cooperating with China in space are changing.   
 
Other countries are beginning to build relationships in space with China that exclude the United States.   
 
While China’s capabilities in space are known to U.S. observers, its intentions are not.  The status quo may deprive 
the United States of options and tools for learning about these intentions.  Cooperating could open avenues to 
learning how China’s leaders understand their country’s interests in space and the means to pursue them and how 
they make choices. 
 
China is one of very few countries where space budgets are stable and might grow.  That makes it an important 
potential partner for large future missions and, possibly, a costly one to exclude.  The Chinese market for space-
related products is also large and growing, and may develop in a way that excludes U.S. participants more 
effectively than it would if the bilateral relationship were more robust on space issues.   
 
Cooperation, especially on technical projects, creates an opportunity to engage China’s emerging  space policy 
community at a pivotal time.  Space is a highly technical policymaking area in which leaders are likely to rely on the 
input of specialists, especially scientific and technical personnel who work in the sector.  There is growing 
awareness within China that a more systematic and institutionalized process for channelling space expert advice to 
decision makers is needed.   
 
A community of space experts able to play this policy role is coalescing.  So far, however, this community remains 
nationally focused, with relatively little exposure to international ideas and perspectives, and with an uncertain 
grasp of evolving U.S. space policy and interests and of trends in the space environment.  
 
At the same time, the Chinese space program is entering a phase during which the demand for this community’s 
expertise will grow, as major space policy decisions present themselves.  For example, political leaders will have 
before them a choice about whether and how China should send taikonauts to the Moon, and whether it should 
do so alone.  The impact of the space policy community on policy outcomes is likely to grow as such questions 
arise. 
 
Engaging this nascent community in dialogue and introducing it to more international perspectives and new ideas 
could serve U.S. interests.  Developing long-term relationships with these space professionals could also provide 
the United States with additional points of contact and channels of communication into the Chinese space system, 
both of which could prove valuable in a crisis. 
 

Conclusion 
 
Please accept my sincere thanks for the opportunity to share with you the outcomes of my research and thoughts. 
 I would be pleased to answer any questions at the hearing or in writing.   
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Appendix 1:  China’s human space flight and space exploration programs 
 
Milestones in the development of the Shenzhou-series crew transportation vehicle 
In 1992, the human spaceflight program is initiated with the adoption of Project 921, a strategy outlining a three-
stage strategy to begin with the development of a crew transportation vehicle, the Shenzhou capsule system.  
 
In 1999, China conducts its first unpiloted spaceflight test.  Tests in 2001 and 2002 (March and December) follow. 
 
In 2003, China accomplishes its first human spaceflight mission.  Yang Liwei orbits the Earth 15 times and becomes 
the first Chinese national in space.  
 
In 2005, the Manned Space Engineering office conducts a second piloted mission, Shenzhou 6, a longer, multi-
person mission.  Fei Junlong and Nie Haisheng orbit the Earth 76 times and conduct scientific experiments on orbit.  
 
In 2008, the program enters a second stage with the launch of Shenzhou 7.  This mission’s crew conducts extra-
vehicular activity (EVA) and space science and technology tests, including tests involving data relay to an 
accompanying satellite.   Taikonauts Zhai Zhigang and Liu Boming, wearing Chinese-developed and imported 
Russian spacesuits respectively, perform China’s first EVA, lasting about 20 minutes.  The main Shenzhou 7 
“breakthroughs” relate to the testing of the Chinese-made Feitian EVA spacesuit, EVA training, and airlock 
technology.  China is only the third country to possess the technology needed for EVAs.  
 
Plans for the space laboratory 
The second stage of China’s human spaceflight program involves the launch of a space laboratory that will test 
space applications and develop capabilities required for the on-orbit assembly and operation of a larger space 
station. 
 
The launch of the unpiloted Tiangong 1 is scheduled for the second half of 2011.  It will serve as a platform for tests 
of rendez-vous and docking capabilities.  On the current schedule, the unpiloted Shenzhou 8 will dock with 
Tiangong 1 in 2011.  The crewed Shenzhou 9 and 10 will also dock with Tiangong 1.  
 
Tiangong 2 will launch around 2013, followed by Tiangong 3 around 2015.  Tiangong 2 will support a crew of three 
for about 20 days.  It will refine capabilities required for orbital rendez-vous and docking and longer-term taikonaut 
stays on orbit.  Tiangong 3 will support a crew of three for about 40 days.  These crews will carry out small-scale 
space science research and applications work, accumulating experience for work on the space station.  Tiangong 3 
will test new life support systems and the on-orbit replenishment of air and propellant. 
 
Plans for the space station 
The current human spaceflight program culminates in the construction of a 60-ton, three-module station on orbit, 
capable of supporting a long-term human presence in space. 
 
At its largest, the space station will include a core cabin module, two laboratory cabin modules, a docked Shenzhou 
piloted spaceship and a docked Shenzhou cargo vessel.  The combined weight of the three modules will be 60 
metric tons.  
 
The core cabin module will launch in 2020, followed by he laboratory cabin module 1 in 2021 and the laboratory 
cabin module 2 in 2022. 
 
The station will support a crew of three astronauts for long-duration flights.  During their time on orbit, they will 
conduct a wide range of space science and applications experiments and work.  These activities will span 
microgravity science, space life science, space astronomy, space physics, and tests of new application technologies. 
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The Lunar Exploration Program 
The lunar program has three stages: orbiting, landing, and sample return. 
 
Orbiting stage. In the first stage, 2002 to 2007, two satellites, Chang’e 1 and a back-up, orbited the Moon and 
collected scientific data, including images of the lunar surface.   
 
Landing. During the second and current stage, 2008 to 2014, a third satellite, based on the first-stage vehicles, was 
developed to test additional new technologies.  In late 2010, Chang’e 2 launched and entered lunar orbit, where it 
continues to collect data.  The Chang’e 3 satellite will launch around 2013 and land on the Moon, releasing a rover 
that will operate on the lunar surface for three months.  A Chang’e 4 vehicle will serve as a back up to Chang’e 3.   
 
Sample return.  In the third stage, 2015 to 2020, a small capsule will land, collect samples using newly developed 
sampling and drilling machines and robotics, and return the samples to Earth. 
 
 
Appendix 2:  Options for U.S.-China space cooperation projects and efforts 
 
Examples of options for low-level cooperation that include relatively little sharing and carry limited risks include: 
 

- minimal bilateral civil-scientific cooperation with no hardware sharing: such as data exchange, 
briefings on space science activities, and site visits; 

- multilateral cooperation to promote international data sharing and interoperability; 
- creating arrangements and protocols to systematically collect and share biomedical data on 

astronauts and taikonauts. 
 
Examples of medium-level cooperation that include some sharing and some, potentially manageable, risk include: 
 

- hosting small Chinese scientific payloads on the ISS or on U.S. assets; 
- inviting Chinese taikonauts to fly on the ISS, in the same way as other non-Americans are invited 

on missions to the station upon the Russian Soyuz and the U.S. Shuttle (and its eventual successor) 
transportation vehicles. 

 
Examples of substantial cooperation that require sharing hardware and accepting a level of mutual reliance, high 
levels of risk, and high visibility, and which could also generate important political rewards include: 
 

- jointly developing large instruments for flight aboard the ISS with Chinese institutions; 
- jointly building a new unpiloted spacecraft, such as a new space telescope or satellite; 
- allowing a Shenzhou-series or other Chinese vehicle, with or without crew, to dock with the ISS; 
- inviting China to be a hardware-contributing partner on major new multi-national exploration 

projects, such as a mission to Mars. 
 
Examples of options for fostering industry-led or commercial activity between the two countries include, in 
increasing order of significance: 
 

- reforming or adjusting the export control regime to allow relatively circumscribed trade in space 
products, such as on small satellite components; 

- reforming or adjusting the export control regime to allow trade in important space-related goods 
and services, such the Chinese launch of U.S.-made satellites; 

- reforming the export control regime to allow the on-orbit delivery of turnkey satellite systems to 
users in China. 
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PANEL IV:   Discuss ion,  Quest ions and Answers  
 
 HEARING CO-CHAIR WESSEL:   Thanks to  each of  our  witnesses.  
 We wi l l  start  with  Commiss ioner  Wortzel .  
 COMMISSIONER WORTZEL:   I  want  to  thank a l l  three of  you for  
appear ing here and for  your  test imony.  
 Dr .  Moltz  and Ms.  Krol ikowski ,  when you d iscuss  the pros  and the cons 
of  the U.S.  restr ict ion  on Internat ional  Traf f ic  in  Arms Regulat ion control led  
technologies  to  Chin a,  you seem to imply that  th is  was a  mistake,  that  i t  
st imulated Europe to  develop ITAR f ree space technology,  and that  European 
countr ies  captured the China space market .  
 Now,  last  year ,  the Foreign  Af fa irs  Committee suggested loosening 
ITAR controls ,  bu t  carving out  China.   I  mean certa in ly  a  number of  the 
members  of  the House Foreign  Af fa irs  Committee bel ieve i t  would  be a  
mistake to  loosen ITAR controls  re lated to  China.   Are  you suggest ing in  your  
test imony or  implying that  the U.S.  reconsider  ITAR co ntrols  on China?  
 And Dr.  Pace,  i f  you have any v iews on the matter ,  I 'd  be happy to  
hear  them.  
 DR.  MOLTZ:   Thank you for  your  quest ion.  
 Yes,  I  am suggest ing that  the U.S.  reconsider  i ts  ITAR restr ict ions on 
China.   As  I  sa id  in  my test imony,  I  be l ieve t hat  i t  has  been an over ly  b lunt  
instrument .   When I  ta lk  to  people  in  U.S .  industry,  they don't  express  a  
great  desire  a lways to  launch on Chinese rockets ,  but  they say they need the 
f lexib i l i ty  to  be able  to  do so  i f  they need i t .  
 In  addit ion,  I  th ink pa rt  of  the reason  for  the controls  had to  do with  
protect ion of  U.S .  space launchers.  Fortunately,  t he U.S.  today has  a  growing 
stable  of  very capable  space launchers  with  SpaceX Falcon 1  and Falcon 9  
coming onl ine.   I  th ink the compet it ion  is  not  going to  damage the U.S.  
space industry ,  as  perhaps i t  would  have a  decade ago.    
 In  addit ion,  i f  we revis i t  the Cox Committee,  and we look at  what  the 
problem was with  the Loral  and Hughes cases,  i t  was that  they met  with  
Chinese of f ic ia ls  without  U.S .  Export  Con trol  Advisors  present ;  they v io lated 
U.S.  export  control  regulat ions.  
 COMMISSIONER WORTZEL:   S i r ,  that  i s  not  t rue.   I  was in  China then,  
and there were Export  Control  Advisors  present .  
 DR.  MOLTZ:   Wel l ,  that 's  even more interest ing.   I  was to ld  a  d i f fer ent  
story,  but  I  wi l l  y ie ld  to  your  greater  knowledge.  
 In  any case,  the problem was not  with  Chinese me ddl ing with  our  
actual  sate l l i tes .   The companies  involved have a  great  interest  that  China 
does not  mett le  with  their  sate l l i tes .   And so  I  bel ieve th i s  can be done 
without  r isk  of  loss  of  U.S .  technology.  
 I  would  agree a lso  with  Ambassador  Schulte:  we want  to  bui ld  h igher  
barr iers  around a  smal ler  number of  technologies.   That  would  be my 
recommendat ion as  wel l .  
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 MS.  KROLIKOWSKI:   Thank you for  your  qu est ion.   I  should  c lar i fy  that  
in  my test imony,  both  ora l  and writ ten,  I  don't  exact ly  express  a  posit ion  on 
the U.S.  Export  Control  Regime or  on any carve-outs  for  China  in  i t .  
 I  th ink the issues are  compl icated .   They involve far  more than the U.S.  
space industr ia l  base or  any economic interests ;  they a lso  involve the 
symbol ic  benef i ts  and other  pol i t ica l  costs  and benef i ts  of  changing these 
provis ions ,  ru les  and laws .   I ,  mysel f ,  don't  have a  conf ident  opin ion about  
how those d i f ferent  costs  and benef i t s  should  be weighed.  
 I  wi l l  say that  I  th ink the issues with  the U.S.  space industr ia l  base 
that  were ment ioned ear l ier  th is  morning and that  you ment ioned are  very 
complex,  and many factors  account  for  them.  Launch costs  are  no doubt  
among them, but  the y're  probably  not  the so le  reason for  some of  the 
d i f f icu lt ies  we observe today.  
 In  the short  term,  I  th ink i t 's  unreal ist ic  and probably  pol i t ica l ly  
unfeasib le  to  hold  out  for  any modif icat ions to  the China except ion in  the 
U.S.  Export  Control  Regime.   I  th ink i f  pursu ing that  k ind of  change would  
imper i l  the larger  export  control  reform process  current ly  underway,  the 
result  would  be a  net  loss  to  the United States.   I  th ink i t  would  be unwise 
to  compl icate  the export  control  reform process,  which  is  a l r eady 
chal lenging ,  with  th is  change r ight  now.   That  is ,  of  course,  an  observat ion 
f rom an outs ider  to  the process.   I  do th ink  that ,  eventual ly ,  in  the fu l lness  
of  t ime,  i t  would  be poss ib le  to  devise  procedures and protocols  that  would  
min imize the r isk  o f  sensit ive  technology t ransfer s  occurr ing in  the course of  
launching U.S.  sate l l i tes  on Chinese launchers .   I  be l ieve  that  wi l l  be  
something that  decis ion -makers  wi l l  eventual ly  be able  to  consider .  
 DR.  PACE:   I  agree with  that  assessment  about  the pol i t ica l  
infeas ib i l i ty  of  taking the China except ion out  i f  you want  to  see export  
control  reform passed.   I  do bel ieve that  the decis ions that  were made on 
moving Category 15 space i tems to  the USML was in  retrospect  a  mistake.  
 However,  I  don't  bel ieve that  in  rect i fy ing that  mistake that  we should  
change the except ion on China at  th is  point .   Now,  the reason why I  say i t 's  
a  mistake may be a  somewhat  academic reason as  wel l  as  a  pract ica l  reason,  
and the i rony is  we're  having th is  d iscuss ion in  th is  part icu l ar  bui ld ing.  
 I  be l ieve that  the legis lat ive  move to  l imit  what  was on one export  
control  l i s t  or  another  interferes  with  the Pres ident 's  prerogat ives  to  
conduct  fore ign  pol icy.   There is  noth ing that  is  more an execut ive  branch 
funct ion than making a  l i st  and checking i t  twice.   And therefore,  the f i rst  
ro le  should  be to  return  the author ity  for  that  l i st  back to  the execut ive  
branch and then proceed forward with  reforms on that .  
 So  I  th ink we have  a  separat ion of  powers  problem in  address ing a  
very ser ious issue,  and again  I  don't  bel ieve that  pol i t ica l ly  we should  t ry  to  
change the China except ion at  th is  point  because I  th ink there 's  a  broader  
problem of  export  control  reform that  ought  to  be addressed f i rst .  
 HEARING CO-CHAIR WESSEL:   Thank you.   
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 I f  I  can  ask a  couple  of  quest ions about  the commercia l  s ide of  a l l  th is ,  
commercia l  c iv i l  s ide,  and get  a  l i t t le  better  understanding about  some of  
the compet it ive  pressures  that  are  faced and compet it ive  opportunit ies .  
 And Ambassador  Schulte  th is  morning ta lked br ief ly  about  the defense 
industr ia l  base.   To  the extent  you have knowledge,  what  is  the s ize  of  the 
market  we're  ta lk ing about?  What  are  the chal lenges that  China poses in  
terms of  that  g lobal  market?  What  has  i t  done?  What  advantages or  
d isadvantages has  i t  posed to  the U.S.  in  terms of  commercia l  launch,  or  
sate l l i te  bui ld ing?  
 So  looking at  i t  just  st ra ight  as  an  economic issue,  i s  China an 
aggress ive  and competent  compet itor?  Are  they behind us?  What  does i t  
mean economical ly  for  us  in  terms  of  the U.S.  interests?  
 Whoever  wants  to  go f i rst?  
 DR.  MOLTZ:   I  would  say several  th ings.   F i rst  of  a l l ,  Ch ina and the 
United States  current ly  occupy d i f ferent  parts  of  the market .   We have the 
h igh  end.   Ch ina has  the low end.   The overal l  space busine ss  is  somewhere 
in  the $240 b i l l ion  range.   The bulk of  that  is  in  sate l l i te  services.  
 HEARING CO-CHAIR WESSEL:   240 per?  
 DR.  MOLTZ:   $240 b i l l ion  a  year .  
 HEARING CO-CHAIR WESSEL:   A  year .   Okay.  
 DR.  MOLTZ:   Approximately,  but  don't  quote me on the exa ct  f igure.   
But  again  most ly  in  commercia l  communicat ion sate l l i tes .    
 Ch ina has  had trouble  in  a  couple  of  areas,  remote sensing as  wel l  as  
in  commercia l  communicat ions.   When countr ies ,  for  example,  Thai land had 
the of fer  to  purchase new sate l l i tes  or  h ad a  decis ion to  purchase new 
sate l l i tes ,  even though they're  a  member of  th is  APSCO organizat ion,  they 
d id  not  buy a  Chinese sate l l i te ;  they bought  a  French sate l l i te .  
 The Niger ians  received a  Chinese sate l l i te  to  serve as  their  f i rst  
te lecommunicat ions sate l l i te .   I t  fa i led  on orb it  because of  problems with  
the so lar  ce l ls .   So  China is  st i l l  go ing through a  learn ing curve.  
 I  th ink the b iggest  problem,  and I  would  agree here with  the test imony 
of  my col leagues,  that  the market  for  the rest  of  the world  is  real ly  cr i t ica l .   
I t ' s  the market  in  Europe.   I t ' s  the market  in  a  number of  developing 
countr ies .   I t ' s  the market  in  As ia .   The United States  needs to  do more to  
enter  those markets .   That 's  one reason why the ITAR is  such a  problem.  
 In  addit ion,  the  components  market  is  a  very s ign i f icant  one.   The 
United States  is  being pushed out  of  the components  market  because 
countr ies  don't  want  to  deal  with  the hass le ,  and so  those are  the areas  I  
see of  greatest  concern.  
 HEARING CO-CHAIR WESSEL:   Dr .  Pace.  
 DR.  PACE:   I  would  add to  that  the observat ion that  the internat ional  
launch market  is  a  re lat ive ly  th in  market ,  meaning that  there 's  at  most  
maybe two dozen internat ional ly  competed launches a  year  of  which  most  of  
those are  done by Russ ia  and Europe.   An d China has  been held  to  a  
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re lat ive ly  smal l  port ion of  that  market  because of  the ITAR issues.   So  
there 's  a  counterbalancing here.  
 I  would  agree that  the second and th ird  t ier  suppl ier  market  has  been 
hurt  by the ITAR issues,  as  people  have wanted to  avo id  deal ing with  some 
of  that  stuf f  internat ional ly .   
 On the other  hand,  the qual i ty  advantages that  U.S .  f i rms have mean 
i t 's  most ly  st i l l  worth  putt ing up with  the t rouble,  but  as  that  d i f ferent ia l  
comes down,  the wi l l ingness  to  put  up with  the ITAR issu es wi l l  go  away.  
 So  the focus to  me should  not  so  much be on China as  i t  i s  upon a l l  the 
other  countr ies  that  we're  looking for  compet ing with  inf luence as  we're  
looking at  where China's  fore ign  pol icy  is  taking i t .  
 The second th ing I  would  say is  that  U .S .  pol icy  instabi l i ty  i s  actual ly  
the b igger  threat  to  the U.S.  industr ia l  base than China's  act ions in  the 
market  or  not .   By the cancel lat ion of  the former Constel lat ion Program, 
which  I  admit  to  a  b ias  as  having been part  of ,  i t  threw into  doubt  
product ion runs for  rocket  engines in  the United States,  and 
notwithstanding the new commercia l  compet itors  who are  coming on l ine,  
our  industr ia l  base is  in  great  uncerta inty r ight  now in  both  so l id  and l iqu id  
propuls ion systems because we have large f ixed cost s .   We don't  know what  
programs we're  supposed to  spread those f ixed costs  over;  pr ices  are  going 
up.   In  a  bad budget  environment ,  the industr ia l  base is  under  a  great  
amount  of  st ress .  
 Ch ina is  largely  i r re levant  to  that  st ress  r ight  now,  but  because of  
instabi l i ty  on our  s ide,  our  industr ia l  base is  gett ing weaker,  which  produces 
opportunit ies  I  would  argue longer  term for  China.   So  real ly  the f i rst  
problem is  to  f ix  ourselves  at  home and then be prepared to  compete with  
China on a  better  bas is  interna t ional ly .  
 HEARING CO-CHAIR WESSEL:   Ms.  Krol ikowski .  
 MS.  KROLIKOWSKI:   I  would  add an observat ion about  the sa les  to  
developing countr ies .   To  keep everyth ing in  perspect ive,  China is  ef fect ive ly  
excluded f rom the g lobal  launch business  because a lmost  a l l  sate l l i tes  
produced include U.S.  components,  and that  means that  China can't  launch 
them.  
 So  those export  opportunit ies  that  China does f ind  are  in  a  very 
c i rcumscr ibed set  of  countr ies  and under  a  very part icu lar  set  of  condit ions.  
 The arrangements  we 've observed so  far  have been with  about  s ix  
developing countr ies .   Most  recent ly  we've heard that  there may be an 
agreement  in  the works  with  Belarus,  but  so  far  China has  reached 
agreements  with  Bangladesh,  Bol iv ia ,  Indonesia ,  Lao,  Niger ia ,  Pakistan and 
Venezuela  for  exports  of  e i ther  launches or  sate l l i tes  or  both.  
 Those arrangements  have not  been internat ional ly -competed sa les  in  
the sense that  we understand them.  They  have been very concess ional  
arrangements.   The  exports  of  these products  and servic es  have been helped 
by substant ia l  development  ass istance and technica l  ass istance  t ied  to  them ,  
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and very soft - term loans,  very generous f inancing.  
 In  a  lot  of  ways,  China hasn't  taken these opportunit ies  away f rom the 
United States .   Ch ina has  created ne w buyers  of  space products  where they 
d idn't  previously  exist .   An  interest  in  space assets  does exist  in  these 
developing countr ies ,  but  i t  i s  not  expressed as  demand on world  markets  
because most  of  these countr ies  don't  have the budgets  or  the fore ign  
currency reserves  to  spend $300 mi l l ion  purchasing  a  sate l l i te  the way 
buyers  in  developed countr ies  do .  
 So  China has  leveraged a  unique advantage i t  enjoys  in  these 
developing markets .   The Chinese space industry  has  operated in  partnersh ip  
with  the gover nment  to  arrange concess ional  sa les .   But  I  th ink these cases  
are  iso lated and very d i f ferent  f rom the broader  t rends in  the g lobal  launch 
and sate l l i te  industry.   Having sa id  that ,  though,  there  has  been a  str ing of  
these sa les  recent ly ,  and I  th ink we ca n expect  more.   As  the Chinese space 
industry  cont inues to  use these opportunit ies ,  i t  wi l l  develop a  better  and 
better  record of  re l iab i l i ty  and more and more exper ience export ing .   We 
can expect  that  there wi l l  be  greater  and greater  interest  in  turn ing to  
Chinese space products  over  the very long term.   
 HEARING CO-CHAIR WESSEL:   Thank you.  
 Commiss ioner  Blumenthal .  
 HEARING CO-CHAIR BLUMENTHAL:   Ye s ,  I  had a  fo l low-up to  the last  
quest ion on the commercia l  market  and the compet it ion  with in  the 
commercia l  market .   So  you say i t 's  about  $24 0 b i l l ion  a  year .  That 's  the s ize  
of  the market .   I t  inc ludes launch.  I t  inc ludes the use of  sate l l i tes ,  the 
buying and acquis i t ion  of  sate l l i tes .   You sa id  that  China is  having part icu lar  
problems in  remote sensing and what  e lse?  
 DR.  MOLTZ:   Te lecommunicat ion sate l l i tes .  
 HEARING CO-CHAIR BLUMENTHAL:   Te lecommunicat ion s- -a  set  of  
quest ions re lated to  that .   So  $2 40 b i l l ion  of  business.   Where do the b iggest  
markets  l ie?  That  would  be quest ion number one.   In  that  240 b i l l ion  dol lars  
a  year ,  where are  the b ig  markets  for  what  capabi l i t ies?  I  mean 24 launches 
a  year  doesn't  sound l ike  a  lot ,  but  maybe they're  very expensive.   And 
where would  our  companies  actual ly  be compet ing with  China ?  In  what  
capabi l i t ies  i f  they're  having certa in  problems?  You made a  h igh  end/ low 
end comparison.  
 Where are  we actual ly  compet ing with  China?  Is  China our  b iggest  
compet itor ,  I  suppose,  versus  Europe or  Russ ia  for  that  $240 b i l l ion  a  year  
market?  That 's  for  a l l  of  you.  
 DR.  PACE:   I  would  say that  China is  not  a  major  compet itor  r ight  now 
in  space,  in  part  due to  i ts  own l imitat ions and in  part  due to  some of  the 
export  control  restr ict ions.   When you break that  $24 0 b i l l ion  number down -
-which  by the way I  bel ieve comes f rom the U.S.  Space Foundat ion which  has  
an  annual  report ,  g lobal  space report ,  and you can get  that  onl ine f rom the 
Space Foundat ion -- is  that  the b iggest  number  is  in  services.   So  d irect  
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broadcast  sate l l i te  services,  d irect  broadcast  TV,  sate l l i te  communicat ions,  
and point - to-point  mobi le  services.  
 The second large chunk of - -  
 HEARING CO-CHAIR BLUMENTHAL:   GPS?  
 DR.  PACE:   No,  because we don't  charge for  that ,  GPS,  and for  good 
reasons,  which  I  could  go on at  length  about ,  but  I  won't .   The other  area is  
in  manufactur ing sate l l i tes  and ground equipment .  So  services  make the 
most  money.   Manufactur ing makes the next  most  amount  of  money,  of  
which  GPS parts  and components  are  part  of  the manufactur ing s ide.  
 And the area that  makes the least  amoun t  of  money is  launch ser vices.  
So  countr ies  want  to  get  into  the launch market  for  nat ional  prest ige  
reasons,  dual -use reasons,  i t  i s  a  lousy business  to  be in .   I t  has  probably  the 
least  margins.   I t ' s  very stretched.   You're  up against  a l l  k inds of  other  k inds 
of  compet it ion  of  which  China epitomizes.  
 The b ig  compet itors  in  the internat ional  launch market  today are  
Europe and Russ ia .   So  i f  Ch ina were to  enter  the market  in  some 
unrestr icted way,  the people  who would  lose immediate  market  share would  
be Europe and Russ ia .  The U .S.  has  largely  been dr iven f rom the f ie ld  in  
internat ional ly -competed launch services.   We used to  have a  fa ir ly  large 
proport ion of  i t  in  the 1990s,  and for  a  var iety  of  reasons we have largely  
been dr iven  out .  
 U.S .  launch providers  largely  subsist  on  g overnment  t ied  capabi l i t ies .  
We are  not  fu l ly  compet it ive.  
 HEARING CO-CHAIR BLUMENTHAL:   But  you're  saying that  that 's  not  
that  lucrat ive  of  a  market ,  r ight?  So  f rom a commercia l  perspect ive,  i t  
sounds l ike  the services  market  would  be the most  lucrat ive ,  and where is  
the compet it ion  coming f rom to  U.S.  businesses  on the services  s ide?  
 DR.  PACE:   On the services  s ide,  i t ' s  pr imar i ly  Europe.   I  mean Europe 
and sate l l i te  operators  in  Europe,  Inte lsat  and  SES based in  Luxembourg.   I  
mean the sate l l i te  servi ces  market  is  a  very intensely  compet it ive  
commercia l  market  of  which  manufactur ing sate l l i tes  is  re lated to  that .  
 HEARING CO-CHAIR BLUMENTHAL:   And how are we doing in  terms of  
market  share?   
 DR.  PACE:   Not  too bad.   I  th ink that  i t  could  a lways be bet ter ,  but  
there is  a  fa i r ly  robust  and market -dr iven compet it ion.   The concerns with  
China have largely  been in  the nature of  non -market  compet it ion  so  I  take 
the point  made about  in  many cases  China has  created new demand with  
people  that  we probably  would  not  pay that  much attent ion to  or  have 
d i f f icu lty  deal ing with  or  are  not  that  attract ive.  
 To  that  extent ,  China is  br inging new demand to  the market  in  a  way,  
due to  i ts  approach,  but  for  our  commercia l  companies,  I  th ink they are  
most ly  concerned with  other  market -dr iven economies and not  so  much with  
China.  
 DR.  MOLTZ:   I  would  just  add one point .   When you launch a  sate l l i te ,  
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the rocket  i tse l f  i s  actual ly  not  the b iggest  expense.  I t 's  the stuf f  on  top.   
Those can be over  a  b i l l ion  dol lars ,  especia l ly  i f  they're  mult ip le  sate l l i tes ,  
and so  the quest ion that  I  hear  commercia l  representat ives  ta lk  about  is :  we 
have a  sate l l i te  that 's  ready to  go,  but  we can't  f ind  an American launcher  
that 's  ready to  go.   We waste  a  lot  of  money.   And so  they want  to  be a ble  
to  have the abi l i ty  to  turn  to  other  launchers  occas ional ly  for  these kinds of  
services.  
 The one change,  though,  again ,  i s  SpaceX,  and they are  beginning to  
get  fore ign  commercia l  contracts ,  not  a  lot ,  but  a  few,  and so  we are  
beginning to  see a  chang e.  We have other  products  that  are  avai lab le ,  and I  
th ink that  wi l l  increase in  the future.  
 HEARING CO-CHAIR WESSEL:   Commiss ioner  Shea.  
 COMMISSIONER SHEA:   Just  thank you,  a l l  three of  you,  for  being here.  
 Let ’s  s tart  of f  with  a  s imple  factual  quest ion .   Our  br ief ing memo says  
China was not  asked to  part ic ipate  in  the Internat ional  Space Stat ion,  and 
something in  the back of  my mind says  that  that  might  not  be correct .   Was 
China asked to  part ic ipate  in  the space stat ion?  
 DR.  PACE:   From my knowledge o f  the h istory,  no.   The f i rst  invitat ions 
to  part ic ipate  in  the Internat ional  Space Stat ion were decided by Pres ident  
Reagan,  and went  out  to  our  t radit ional  f r iends and a l l ies  in  Europe,  Canada,  
and Japan,  and then later  Russ ia  was added.   There was never  a  formal  
invitat ion issued to  China.   
 The point  that  Dr .  Moltz  ment ioned ear l ier  about  considerat ion of  a  
Chinese astronaut  going aboard the space shutt le  I  th ink was in  the context  
of  the late  1980s,  and looking at  the changes that  were happening in  Chi na,  
and I  bel ieve in  post -T iananmen a l l  that  d iscuss ion went  away.  
 COMMISSIONER SHEA:   Has  there been any reconsiderat ion of  that  to  
invite?  I  mean China is  bui ld ing i ts  own space stat ion,  but  has  there been a  
reconsiderat ion of  invit ing to  China to  part ic ipate  in  the ISS?  
 DR.  PACE:   Not  that  I 've  heard of .   There have been a  couple  of  these 
tentat ive  d iscuss ions between NASA and the China Nat ional  Space Agency.   I  
don't  bel ieve that  there 's  part icu lar ly  anyth ing formal  or  anyth ing 
committed there.   When  ta lk ing about  manned space f l ight ,  I  sa id  that  I  
thought  there were a  lot  of  technica l  as  wel l  as  pol i t ica l  hurdles.  
 One of  the th ings  I  meant  by technica l  hurdles  is  that  f ly ing someone 
aboard your  spacecraft  or  working that  c losely  with  them involves  a  deep,  
deep degree of  cooperat ion and trust  and transparency with  each other .   In  
the case of  Russ ia ,  i t  took about  e ight  years  of  l iv ing,  breath ing,  working 
with  them, us  f ly ing astronauts  aboard the Mir  Space Stat ion,  f ly ing 
cosmonauts  aboard shutt le ,  se tt ing up a  NASA faci l i ty  in  Star  Ci ty  outs ide of  
Moscow,  t ranslat ing languages,  going through technica l  deta i ls .   I  mean i t  
was an  intense long process  before you got  to  launching the f i rst  space 
stat ion component .  
 So  whenever  someone ta lks  about  manned s pace f l ight  cooperat ion 
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with  China,  I  go,  okay,  ten  years  af ter  the pol i t ica l  decis ion is  made,  you 
have a  long process  that  you're  going to  go through,  which  is  why I  
personal ly  go more toward smal ler  sc ient i f ic  cooperat ion f i rst .  Don't  start  
me with  mann ed space f l ight .  
 COMMISSIONER SHEA:   Sure.  
 DR.  MOLTZ:   Just  to  fo l low up,  I  would  just  want  to  point  out  that  the 
Apol lo-Soyuz  miss ion in  1975 d id  that  not  require  that  level  of  p lanning in  
advance and was carr ied  out  successfu l ly .  
 I 've  a lso  ta lked to  a  number of  astronauts  about  th is  i ssue and asked 
them f lat  out ,  do you th ink we should  a l low the Chinese?  To my surpr ise,  
many former mi l i tary  astronauts  sa id  yes,  I  don't  see why not .   I  don't  
d isagree with  Scott 's  point .  I t ' s  going to  take a  lot  of  work ,  but  I  th ink th is  i s  
an  interest ing data  point .  
 COMMISSIONER SHEA:   I 'd  l ike  to  ask another  quest ion.   Does China 
provide any cr i t ica l - -we've been ta lk ing about  U.S .  technology being 
t ransferred to  China - -does China provide any  cr i t ica l  mater ia ls  or  tech nology 
to  the U.S.  space sector?  For  example,  when the shutt le  goes up or  when i t  
went  up,  were there Chinese source components  on the shutt le?  
 DR.  PACE:   No.   And the area,  though,  I  th ink of  concern,  i t ' s  a  low 
level  concern,  but  i t ' s  growing,  i s  the g eneral  problem of  counterfe it  parts ,  
a i rcraft ,  av iat ion parts ,  counterfe it  spacecraft  parts  that  are  showing up in  
the supply  chain .   
 Some of  those may have l inks  back to  China.   So  e lectronics  and so  
forth.   So  to  the extent - -  
 COMMISSIONER SHEA:   In  the  space program. I 've  heard i t  in  the 
aeronaut ics .  
 DR.  PACE:   R ight .   That  has  not  shown up yet ,  but  people  are  start ing 
to  worry about  i t .   The NASA Chief  Engineer 's  Off ice  worr ies  about  
counterfe it  parts  and components.   Some of  those may be sourced to  
Chinese control led  terr i tory.   And so  that 's  a  background worry,  but  in  terms 
of  your  quest ion,  are  there any th ings  legit imately  that  we re ly  on,  the 
answer is  no.  
 COMMISSIONER SHEA:   Okay.   Thank you.  
 HEARING CO-CHAIR WESSEL:   Commiss ioner  S lane.  
 V ICE CHAIRMAN SLANE:   I 'd  l ike  to  thank a l l  of  you for  taking the t ime 
to  come here.   I t ' s  been very helpfu l .  
 Dr .  Pace,  I  was intr igued by your  remarks  about  areas  of  cooperat ion 
with  China.   I  th ink you ta lked about  the so lar  storms and some of  the 
physics  aspects .   Could  you go into  a  l i t t le  more detai l  and maybe how that  
might  work out?  
 DR.  PACE:   Sure.   Actual ly  the model  I  was th inking of  i s  the European 
Space Agency had a  program cal led  Cluster ,  which  is  a  ser ies  of  sate l l i tes  
that  monitor  the so lar  envi ronment ,  so lar  storms,  and the magnetosphere 
around the sun,  and they had a  ser ies  of  sate l l i tes ,  and the Chinese 
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contr ibuted sate l l i tes  of  their  own in  a  program cal led  Double  Star .  
 And they put  these in  d i f ferent  orb its  around the sun.   They got  data  
f rom di f ferent  areas  around the sun.   They combined that  data.   There was 
open shar ing of  sc ient i f ic  data  f rom that .   So  that 's  an  example of  
cooperat ive  research.  
 When I  ta lk  to  Nat ional  Research Counci l  sc ient ists  and so  forth ,  and I  
ask them about  what  c ould  you poss ib ly  do with  China,  and p lasma physics ,  
hel iophysics  comes up f i rst .   Earth  sc ience research comes up as  wel l .   The 
so lar  storm warning is  another  c lass ic  one where you're  deal ing with  bas ic  
physics .   You're  not  deal ing with  th ings  that  involve  h igh ly  propr ietary 
technology,  and you start  developing re lat ionships  with  the Chinese 
univers i ty  system.  
 You don't  necessar i ly  have to  deal  with  PLA of f ices  a l though obviously  
the PLA is  pervas ive  throughout  the space program.  But  you start  
developing  re lat ionships  with  the sc ient i f ic  community.  
 In  my mind,  in  a  way that 's  analogous to  what  was done with  the 
Soviet  Union in  1960s.   Even dur ing the height  of  the Cold  War,  we had some 
d iscuss ions and exchanges on re lat ive ly  non -sensit ive  areas  to  start  laying 
some re lat ionships  in  p lace that  may or  may not  come to  f ru it ion  in  the 
future,  but  I  th ink were a  manageable  r isk.  
 MS.  KROLIKOWSKI:   Can I?  
 V ICE CHAIRMAN SLANE:   P lease.  
 MS.  KROLIKOWSKI:   The Double  Star  program i l lustrates  the extent  of  
inst i tut ional  and organizat ional  d ivers i ty  that  exists  with in  the Chinese 
space establ ishment .   The Double  Star  program ,  of  which  many in  the 
Chinese space community  are  extremely proud,  was ,  unl ike  many other  
space act iv i t ies ,  inst igated  f rom with in  the technica l  community ,  f rom the 
bottom up.   I t  d id  not  result  f rom a speci f ic  pr ior i ty  ident i f ied  at  the top by 
the centra l  leadership ,  but  came from with in  the sc ient i f ic  community.  
 I t ’s  an example of  the kind of  project  that  China can undertake in  
partnersh ip  wit h  other  countr ies ,  at  the in i t iat ive  of  the Chinese sc ient i f ic  
community.   I t  shows  the promise and potent ia l  of  China's  profess ional  
space community  for  internat ional  engagement  and for  programmatic  
agenda-sett ing .  
 V ICE CHAIRMAN SLANE:   Thank you.  
 HEARING CO-CHAIR WESSEL:   Commiss ioner  Mul loy.  
 COMMISSIONER MULLOY:   Thank you,  Mr.  Chairman.    
 Dr .  Watts ,  who test i f ied  ear l ier  today,  in  h is  prepared test imony,  he 
noted that  China's  space program contr ibutes  to  China's  comprehensive  
nat ional  power above i t s  contr ibut ions to  China's  mi l i tary  power.    
 Ms.  Krol ikowski ,  on  page three of  your  test imony,  you ta lk  about  that  
China's  space program is  an  important  part  of  bui ld ing a  h igh  tech industr ia l  
base in  that  country,  and you even say that ,  quote,  "h igh -end manufactur ing 
and informat ion technology,  which  includes sate l l i tes  and 
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te lecommunicat ions,  are  among the seven new strategic  sectors  ident i f ied  in  
the new F ive  Year  P lan  to  receive pol icy  support  and publ ic  investment ."  
 What  is  i t  about  these industr ies  that  contr ibute to  China's  
comprehensive  nat ional  power,  and why are  they g iv ing them specia l  
at tent ion as  part  of  their  new F ive  Year  P lan?  What 's  dr iv ing that  in  China? 
 I f  you could  comment  and address  i t ,  and anybody e lse  want  to  add to  i t?  
 MS.  KROLIKOWSKI:   I  th ink Chinese leaders  and pol icymakers  have 
recognized that  space p lays  an  increasingly  important  ro le  in  the g lobal  
economy,  that  the use of  space assets  can contr ibute to  economic 
modernizat ion and economic development .   They a lso,  as  I  ment io ned in  my 
test imony,  ident i fy  other  object ives  that  space act iv i t ies  can help  meet .    
 On the whole,  China's  development  strategy is  increasingly  or iented 
toward the development  of  advanced,  sophist icated technica l  capabi l i t ies .   
Space is  one of  many areas  that  are  receiv ing increased attent ion,  as  part  of  
th is  larger  ef fort  to  bui ld  a  knowledge economy,  foster  innovat ion,  and 
cu lt ivate  a  sophist icated sc ient i f ic ,  technica l  and industr ia l  manufactur ing 
base  that  is  capable  of  producing h igh -tech products  t o  be so ld  not  only  at  
home but  a lso  abroad.  
 I  was to ld  several  t imes by people  I  consulted in  China that  China 
doesn't  want  to  just  make shoes anymore.   From that  perspect ive,  i t  i s  a  
natural  object ive  for  a  country fac ing China's  development  chal lenges an d 
opportunit ies  to  want  to  move into  h igher -value-added export  areas.  
 So  I  regard  space as  one area among many,  one prong among several ,  
used to  create  that  type of  economy.   In  space,  some of  the most  interest ing 
measures  have been forms of  pol icy  suppor t  to  the space industry,  as  wel l  as  
dramat ic  market iz ing reforms that  are  intended to  make the space industry  
more ef f ic ient  and to  improve i ts  performance.  
 The outcomes of  th ese ef forts  remain  to  be seen.   The re  are  st i l l  
obviously  huge technica l  chal len ges that  China has  to  overcome,  especia l ly  
in  areas  l ike  sate l l i te  manufactur ing.   But  on the whole,  I  don't  see the 
strategy changing,  and I  th ink the commitment  to  i t  i s  very strong.  
 DR.  PACE:   I  would  just  add to  that  in  the case of  the Shenzhou system ,  
i t 's  considered quite  an  honor,  I  am to ld ,  to  be a  suppl ier  to  Shenzhou.  So i f  
you're  supplying something for  the manned spacecraft  business,  that  means 
you have to  be operat ing at  a  certa in  qual i ty  level .   You are  not  just  a  
rout ine suppl ier ,  but  you're  supplying something of  h igh  prest ige  to  the 
country.  
 So  in  many ways the space business  is  a  teaching business.   I t ' s  a  way 
of  teaching h igh - level  system engineer ing.   I t ' s  a  way of  ra is ing qual i ty  
control .   I t ' s  a  way of  saying i f  you're  not  up to  meet i ng qual i ty  standards 
that  we speci fy ;  you're  not  going to  be part  of  the program.  
 So  as  an  educat ional  and tra in ing act iv i ty ,  as  part  of  the overal l  
economic pol icy  spur  that  is  descr ibed,  space is  a  tool  of  overal l  economic 
development ,  not  just  for  i t se l f ,  but  the educat ional  va lue i t  has  on the rest  
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of  the economy and supply  chain .  
 COMMISSIONER MULLOY:   Mr.  Moltz ,  on  page n ine  of  your  test imony,  
you say,  "As  a  condit ion  for  opening the American market  to  Chinese 
launchers ."   Does that  mean permitt ing t he export  of  sate l l i tes  to  China to  
be launched by China?  What  does that  mean?  
 And then you say ,  "the United States  should  ins ist  that  China open i ts  
domest ic  market  to  U.S .  sate l l i te  producers  for  on -orbit  services."   I  d idn 't  
understand what  that  sente nce meant ,  and --  
 DR.  MOLTZ:   No one is  ta lk ing about  sending China sate l l i tes  for  them 
to look at ,  take apart ,  whatever .   What  we're  ta lk ing about  is  the American 
manufacturers  to  launch on Chinese rockets  under  control led  condit ions,  
obviously  so  that  th e sate l l i te  is  not  tampered with.  
 COMMISSIONER MULLOY:   Where would  they be launched?  In  China?  
 DR.  MOLTZ:   They would  be launched in  China.  
 COMMISSIONER MULLOY:   Okay.    
 DR.  MOLTZ:   Now,  in  addit ion,  there could  be on -orbit  services,  in  
other  words,  sate l l i tes  that  are  launched e lsewhere that  provide 
communicat ions or  something l ike  that  to  China.   I t  could  be Direct  TV.   I t  
could  be anyth ing a long those l ines  because that  is  a  growing market  that  
the United State  is  act ive  in  e lsewhere.    
 COMMISSIONER MULLOY:   So  you're  saying - -  
 DR.  MOLTZ:   I t ' s  not  provid ing manufactur ing technology in  any shape,  
manner  or  form.  I t ' s  not  provid ing sate l l i tes  that  they would  open up and 
look at .  
 COMMISSIONER MULLOY:   Okay.   Thank you very much.   
 HEARING CO-CHAIR WESSEL:   Chairman Reinsch.  
 CHAIRMAN REINSCH:   Wel l ,  f i rst  of  a l l ,  on  the ITAR issue,  Dr .  Moltz ,  
st ick to  your  guns.   I  don't  agree with  Larry.   I  th ink you've got  the h istory 
r ight .    
 [Laughter . ]  
 COMMISSIONER FIEDLER:   He asked me to  turn  the microphone  of f  
now.  
 [Laughter . ]  
 CHAIRMAN REINSCH:   I  had some involvement  in  i t  at  the t ime.   I  th ink 
you're  on target  in  terms of  what  I  want  to  pursue .   I  have two quest ions.  
 Dr .  Pace,  you ment ioned in  pass ing that  the U.S.  industry 's  market  
share had decl ined for  a  var iety  of  reasons  s ince the late  '90s.  
 Can you e laborate  a  l i t t le  b i t  on  what  the var iety  of  reasons was,  
were?  And i f  the other  two want  to  jo in  you,  go ahead.  
 DR.  PACE:   Sure.   Wel l ,  a  couple  th ings  happened.   F i rst  of  a l l ,  there 
was a  decl ine in  the overal l  market .   There were expectat ions for  mobi le  
sate l l i te  service  systems,  l ike  I r id ium and Globalstar  and so  forth ,  and there 
was a  large increase in  capacity  wor ldwide where the demand s imply d idn't  
mater ia l ize  and therefore with  the dot -com bust  in  the 1990s,  a  lot  of  that  
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col lapsed.  
 And therefore those companies  that  were more market  dr iven and had 
pr ivate  investors  to  sat is fy  found themselves  in  deeper  t rouble.   Those 
launch suppl iers  that  were essent ia l ly  parastata l  enterpr ises  of  some sor t ,  
such as  the Russ ians  or  Ar ian espace,  which  are  not  fu l ly  market -dr iven,  were 
able  to  survive  that  downturn better .  
 A lso,  U.S .  suppl iers ,  I  th ink,  found the government  market  more 
attract ive  and eas ier  to  work with .   The margins  were better ,  change orde rs  
were compensated,  and as  a  result  there was a  natural  migrat ion to  serving 
the U.S.  government  market .  
 As  they d id  so,  their  ab i l i ty  and f lexib i l i ty  to  deal  with  internat ional  
commercia l  compet it ion  a lso  went  down.   I 've  had f r iends,  major  launch 
suppl iers ,  sate l l i te  service  compan ies  l ike  Inte lsat  complain  that  they want  
backup systems.   They want  a  U.S .  opt ion,  but  many cases,  the U.S.  launch 
providers  are  more or iented toward meet ing DoD and NASA needs,  not  
unreasonably,  and therefore the Europeans a nd Russ ians  actual ly  are  more 
f lexib le  in  terms of  handl ing schedule  and handl ing conf l icts .   So  just  f rom a 
convenience standpoint .  
 Market  decl ine,  other  more attract ive  opportunit ies  at  home,  not  
real ly  being fu l ly  market  dr iven,  and being  up against  ot her  parastata l  
enterpr ises .   Part icu lar ly  in  a  th in  market  l ike  internat ional  launch,  a  l i t t le  
b i t  of  government  support  goes an  incredib ly  long way towards surviv ing.   
 CHAIRMAN REINSCH:   Thank you.  
 Comments  f rom either  of  the other s? 
 DR.  MOLTZ:   Can I  just  add that  I  th ink the only  miss ing factor  in  Dr .  
Pace's  answer is  again  the ITAR issues.   I  have ta lked to  several  fore ign  
producers  who are  interested in  working with  the United States,  even in  
Canada,  and they say that  the ITAR regulat ions are  s imply  too burdensome,  
and they decide not  to  purchase American equipment  for  that  reason.  
 CHAIRMAN REINSCH:   Ms.  Krol ikowski ,  do you have anyth ing you want  
to  add on that  one?  
 MS.  KROLIKOWSKI:   The ITAR issue  is  very d i f ferent  with  respect  to  
China than i t  i s  with  respect  to  a l l  other  countr ies .   And in  that  sense,  I  
th ink i t 's  d i f f icu lt  to  draw general  conclus ions about  ITAR that  could  extend 
to  a  t rade re lat ionship  with  China in  space.  
 CHAIRMAN REINSCH:   Thank you.  
 F inal ly ,  several  of  you a l luded to  e i ther  the poss ib i l i ty  or  l ike l ihood 
that  the U.S.  space stat ion would  essent ia l ly  go out  of  business  at  roughly  
the same t ime as  the Chinese space stat ion is  coming on l ine.   I t  seems to  
me the symbol ic  impact  of  that  g lobal ly  would  be enormous.   Is  that  r ight?   
Or  would  th is  just  pass  unnot iced?  
 [Laughter . ]  
 DR.  MOLTZ:   One quick comment  is  that  that 's  a l l  t rue,  but  again ,  l ike  
Bigelow Aerospace,  there are  going to  be other  providers  up there by then.   
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So I  th ink we wi l l  not ice  i t  less  than we would  in  the cur rent  environment .  
 DR.  PACE:   And I  hope that 's  t rue.   I  had those providers  s i t  in  my 
of f ice  when I  was at  NASA and te l l  me by what  dates  they would  have so  
many vehic les  f ly ing,  and I 'm st i l l  looking at  my watch.  
 I  th ink they wi l l  succeed.   They wi l l  su cceed in  t ime,  but  th is  goes to  
the deeper  problem of  do we th ink of  space as  a  st rategic  nat ional  capabi l i ty  
or  not?  I f  we th ink i t 's  s imply something for  enterta inment  va lue,  prest ige  
va lue,  then that 's  one th ing.   I f  we th ink we have a  strategic  reason  for  
being in  space for  economic or  mi l i tary  reasons,  and that  human operat ions 
through space is  an  important  capabi l i ty  to  have,  then we're  in  a  d i f ferent  
category.  
 So  i t  depends on what  k ind of  space program we th ink we want  to  
have.   I f  we're  okay with  re ly ing on the Russ ians  say through the gap,  we're  
ending the shutt le  program, we're  not  going to  have access  to  the space 
stat ion for  several  years ,  we're  going to  be re l iant  on the Russ ians  for  
several  more years ,  i f  the commercia l  providers  succeed,  gr eat .   I f  they 
don't  succeed on t ime,  the answer is  we're  going to  be re l iant  on the 
Russ ians  for  a  longer  per iod of  t ime.  
 I f ,  God forb id ,  there is  a  problem with  the stat ion between now and 
over  the next  decade,  and we don't  have a  way of  gett ing there wi th  U.S .  
government  systems and the commercia l  systems are  not  ready,  and the 
Russ ians  could  have their  own problems.  
 We have set  up a  very undivers i f ied  port fo l io  for  our  access  to  space,  
and,  in  fact ,  one of  the points  I  ment ioned in  a  footnote in  my wri t ten 
test imony,  i s  there are  col leagues of  mine who argue for  human space f l ight  
cooperat ion with  China as  a  better  hedge.   That  is  as  an  a l ternat ive  to  
having to  re ly  on the Russ ians,  we should  have Chinese abi l i ty  to  have access  
to  space,  which  is  techni ca l ly  poss ib le .  
 We could  do i t .   I  don't  agree with  that ,  but  you have technica l  people  
ta lk ing,  "umm," we might  want  to  have a  China access  to  the space stat ion 
as  a  hedge in  case the Russ ians  run into  d i f f icu lt ies ,  we have no shutt le ,  we 
don't  know what  the commercia l  guys  are  going to  be capable  of  in  human 
space f l ight  for  some t ime,  what  other  opt ions do we have?  
 I  th ink that 's  a  terr ib le  s i tuat ion to  be  in ,  doing those kind of  t r iage 
decis ions,  and again  i t  goes back to  what  is  the U.S.  pol icy  and o bject ives  
and what  k ind of  a  program do we want?  The choices  are  more in  our  hands,  
and China  is  real ly  a  separate  external  i ssue.  
 CHAIRMAN REINSCH:   That 's  worth  pursuing - -go ahead,  Ms.  
Krol ikowski .  
 MS.  KROLIKOWSKI:   The issue of  a  U.S .  capabi l i ty  to  p rovide crew 
transportat ion services  to  the ISS  is  certa in ly  important ,  but  I  don't  th ink 
i t 's  as  important  as  other  issues .   There have,  af ter  a l l ,  been recent  per iods 
dur ing which  the U.S.  temporar i ly  d idn't  have the capacity  to  send i ts  crew 
up to  the sp ace stat ion.   Those per iods  were  survived.   They were  overcome.  
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 And both t imes a  U.S .  capabi l i ty  was restored.   What  I  th ink has  been 
contemplated far  less ,  what  I  don't  th ink has  been real ized more broadly  by 
the publ ic  that  reads about  space in  the news ,  i s  that  there wi l l  probably  be 
a  t ime dur ing which  there are  only  two space stat ions on orb it .   One of  
those wi l l  be  an  internat ional  space stat ion that  has  several  internat ional  
partners- - the U.S. ,  Russ ia ,  Japan,  Canada,  ESA --and the other  wi l l  be  a  
Chinese nat ional  space stat ion.  I f  the Internat ional  Space Stat ion ends i ts  
operat ional  l i fe  in  2020,  the only  long -term human presence on orb it  for  a  
per iod of  t ime might  be the Chinese space stat ion.  
 R ight  now i t 's  very d i f f icu lt  to  measure what  the symbol ic  impact  of  
that  would  be.   But  as  we re ly  on space more and more,  as  we ta lk  more 
regular ly  of  human beings  being part  of  a  space - far ing c iv i l i zat ion,  the 
symbol ic  va lue of  the only  human outpost  on orb it  being a  Chinese nat ional  
stat ion is  l ike ly  to  onl y  grow.  And I  don't  know that  that  issue has  been 
d iscussed near ly  as  much as  the crew transportat ion issue.   So  I  hope more 
people  turn  their  attent ion to  that  part icu lar  quest ion.  
 CHAIRMAN REINSCH:   Thank you.  
 HEARING CO-CHAIR WESSEL:   Commiss ioner  Cle veland.  
 COMMISSIONER CLEVELAND:   I  th ink that  th is  quest ion for  Mr.  Pace 
probably  fa l ls  in  the enterta inment  category rather  than the strategic ,  but  I  
was cur ious in  your  prepared statement ,  when you were d iscuss ing the 
Chinese potent ia l  for  sending human s to  the moon,  you referred to  an  Or lan  
design  for  their  EVA su it  that  has  boots  with  heels ,  and I  would  l ike  to  
understand why that 's  important .  
 DR.  PACE:   Because that  was one the eas iest  examples  I  of ten make for  
audiences as  to  what  the su it  contains.   EVA is  a  very,  very sophist icated 
technica l  act iv i ty ,  and when you look at  what  the Chinese d id ,  they bui l t  
their  own su it  based upon a  Russ ian  design,  the Or lan  su it ,  and so  i t 's  not  
just  for  t ransit ing outs ide of  the space vehic le  when you're  f loat ing,  but  a lso  
for  being able  to  walk on a  p lanetary surface.  
 The Russ ian  su it  was developed as  part  of  an  ear l ier  Soviet  lunar  
program and evolved f rom that  so  i t  has  capabi l i t ies  for  surviv ing on a  lunar  
surface,  handl ing the degrees of  temperature,  co ld  and  hot .  
 And s imple  th ings  l ike  a  heel ,  th ings  l ike  notepads on your  wr ists ,  
mirrors  so  that  you can see what  your  instruments  look l ike,  a  lot  of  l i t t le  
pract ica l  deta i ls  i f  you're  actual ly  going to  operate  outs ide.  
 I f  they wanted to  bui ld  a  su it  so le ly  fo r  operat ion s  on orb it ,  they 
wouldn't  have done some of  the other  th ings  that  the Russ ians  d id .   The 
Chinese took that  design  and have an EVA su it  that  has  the potent ia l  for  
being eventual ly  used  on a  p lanetary surface.  
 They do not  have a  lunar  program.  T hey don't  have p lans formal ized 
for  that .   They're  merely  doing studies  at  th is  point ,  but  the point  that  I  was 
t ry ing to  make in  that  example is  that  they are  achieving the capabi l i t ies  
where they wi l l  have the opt ion of  choosing whether  or  not  they want  to  
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have a  lunar  program.  
 They are  p iece by p iece bui ld ing,  and so  having a  su it  with  a  heel  on  
the bottom that  you can walk on the surface,  to  me,  was I  thought  an  
enterta in ing way of  making the point .  
 COMMISSIONER CLEVELAND:   The heel  essent ia l ly  g ives  them tract ion 
is  what  you're  saying?  Th is  i s  not  a  D ior  sort  of - -  
 DR.  PACE:   I t  i s  not  a  h igh  heel  of  any sort .  
 [Laughter . ]  
 COMMISSIONER CLEVELAND:   We were,  probably  you a l l  d idn 't  read 
that  in  the test imony,  but  Carolyn  and I  were very taken with  tha t .   I s  there 
anyth ing you would  l ike  to  add?  
 DR.  PACE:   That  is  a  later  design  improvement  that  I 'm sure our  I ta l ian  
col leagues wi l l  pay attent ion to.  
 COMMISSIONER FIEDLER:   Is  that  a  Mars  and Venus moment?   
 COMMISSIONER BARTHOLOMEW:  Wel l ,  ye s ,  unusual  that  heels  would  
actual ly  fac i l i tate  the walking process.   That  I  th ink is  probably  what  we 
noted.  
 DR.  PACE:   With in  reason.  
 HEARING CO-CHAIR WESSEL:   They don't?  
 COMMISSIONER CLEVELAND:   Somebody has  to  br ing some levity  to  
th is .  
 HEARING CO-CHAIR WESSEL:   So  to  speak.  
 [Laughter . ]  
 COMMISSIONER CLEVELAND:   I 'd  l ike  to  take two of  your  p ieces  of  
test imony and ask you to  square them, i f  you would.    
 Mr.  Moltz ,  you sa id ,  on  balance,  Chinese c iv i l  space capabi l i t ies  can be 
expected to  increase in  the fut ure.   They wi l l  be  able  to  undertake uni latera l  
and internat ional  space projects  of  increasing complexity  that  wi l l ,  in  turn,  
increase commercia l - -  
 DR.  MOLTZ:   You're  reading someone e lse 's  test imony.  
 COMMISSIONER CLEVELAND:   Th is  i s  Mr.  Pace.  I 'm readin g Mr.  Pace's - -
yes,  sorry- - increase commercia l  mi l i tary  and d ip lomat ic  opportunit ies  at  
t imes and p laces  of  China's  choosing.  
 And Mr.  Moltz ,  you note that ,  in  reference to  an  Army War Col lege 
report ,  you descr ibe China's  space industry  as  "d ispersed,  b loat ed and 
located in  geographical ly  i so lated regions."   And the sector  has  yet  to  deal  
with  a  ser ies  of  reforms as  Chinese author it ies  have sought  to  in ject  greater  
c iv i l ian  management.  
 Could  you two sort  of  debate those two points ? 
 DR.  MOLTZ:   Actual ly  I  d on't  th ink we're  debat ing.   I  would  th ink we 
probably  both  agree on those points .   I  th ink they're  both  t rue.  
 DR.  PACE:   An example of  th is  i s  the launch s i tes .   I f  you look at  the 
Chinese launch s i tes ,  most  a l l  of  them today are  fa ir ly  far  in land.   That  was 
done because Mao feared attack so  they l iked having them a l i t t le  b i t  
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farther  away  f rom the sea .   I f  you look at  the development  they're  doing on 
Hainan Is land,  which  is  near  the coast ,  they even have gol f  resorts .   So  they  
hope to  have tour ism as  wel l  as  space launch.   I t  i s  obviously  c loser  to  the 
ocean and arguably  more vu lnerable,  but  they're  doing that  because they 
see preparat ion for  that  as  a  way to  get  into  the commercia l  market .   
 There's  an  evolut ion going on over  t ime.   There are  these incred ib ly  
b loated and iso lated faci l i t ies ,  but  the PLA has  gone through a  ser ies  of  
reforms.   I t  i s  not  the o ld  PLA,  as  you have experts  here who can certa in ly  
descr ibe better  than I  can,  and the space business,  in  my v iew,  is  in  the 
same s i tuat ion .   You're  see ing one that 's  becoming more ef f ic ient .   I t ' s  
making changes to  be more engaged with  the outs ide,  outs ide world .   So  
they are  in  t ransit ion.  
 And so  some th ings  l ike  Hainan represent  I  th ink more of  the future.   
Some of  the o lder  s i tes  represent  the past .  
 COMMISSIONER CLEVELAND:   And the speci f ic  reforms that  you could  
ident i fy  that  are  current  and maybe going forward that  we could  look for  
that  would  ref lect  a  more compet it ive  industry?  
 DR.  PACE:   Wel l ,  one of  the th ings  I  would  say,  i s  that  I  usual ly  reserve 
a  lot  of  cr i t ic ism for  Chinese t ransparency or  lack thereof .   I  wi l l  say 
however  that  at  internat ional  conferences,  you are  seeing people - -PLA 
of f icers  usual ly  in  c iv i l ian  c lothes - -g iv ing very f rank and open presentat ions 
that  would  have been remarka ble,  I  th ink,  several  years  ago.  
 You're  seeing technica l  models  show up.   They're  answering technica l  
quest ions.   They're  showing photographs of  their  t ra in ing faci l i t ies  and so  
forth.   So  there has  been th is  process  where i t 's  l ike  “no,”  and then,  wel l ,  
we' l l  show you a  l i t t le  b i t  more,  wel l ,  then we' l l  have some more 
engagement .  
 So  there is  an  evolut ion going on,  and part  of  that  is  s imply more of  a  
f rank shar ing and d iscuss ion of  those p lans,  even i f  i t ' s  not  c lear  how they're  
making those decis ions or  how they got  to  that  point .  
 DR.  MOLTZ:   I f  I  could  just  add,  though,  the one,  I  th ink,  advantage 
that  I  th ink the United States  is  not  fu l ly  explo it ing in  space is  our  
entrepreneurship .   We have a  lot  of  companies  that  are  t ry ing to  get  into  
space that  a re  developing a  lot  of  new technologies.   Ch ina is  st i l l  a  p lanned 
economy,  and China,  I  th ink,  wi l l  be  at  a  d isadvantage i f  the United States  is  
ab le  to  get  i t s  commercia l  house in  order .  
 MS.  KROLIKOWSKI:   I  th ink a  helpfu l  way to  understand what 's  
happening in  the space industry  and some of  the ef forts  underway to  make 
i t  more ef fect ive  is  to  see  these ef forts  as  a  combinat ion of  st rategies.   
 In  the broadest  sense,  there are  several  economy -wide pol ic ies  that  
are  favorable  to  the space sector .   The space sector  benef i ts  f rom a range of  
general  pol icy  measures  which  include publ ic  investment  and other  forms of  
pol icy  support  d irected at  a l l  st rategic  sectors .  
 More speci f ica l ly ,  with in  the space sector ,  the state  has  implemented 
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several  measures  that  speci f ica l ly  target  space companies.   One of  those has  
been a  cycle  of  consol idat ions,  deconsol idat ions,  and reconsol idat ions 
between Casc and Casic .   That 's  at  the industry -wide level .  
 With in  those f i rms,  a  ser ies  of  reforms have been introduced to  make 
those f i rms more responsive  to  prof i t - l ike  mot ives,  to  make them behave 
more l ike  commercia l  ent i t ies ,  to  introduce market  mechanisms into  their  
governance,  and to  inci te  them to ra ise  f inancing and capita l  in  new ways.  
 These f i rm- level  ef forts  target ing the space industr ia l  groups are  a lso  
set  against  a  broader  systemic ef fort  to  create  g lobal ly  compet it ive  and 
g lobal ly  recognized Chinese brands and to  promote the export  of  h igh -tech 
products .  
 COMMISSIONER CLEVELAND:   Thank you.  
 HEARING CO-CHAIR WESSEL:   Co mmiss ioner  D 'Amato.  
 COMMISSIONER D'AMATO:   Thank you,  Mr.  Chairman,  and thank the 
panel  for  very interest ing d ia logue.  
 I  have a  quest ion that 's  been a l luded to  in  d i f ferent  ways by you a l l  
and by Commiss ioners,  and I  just  wanted to  c lar i fy  my th inking on  i t ,  that  i s  
th is  sector - - th is  space sector - - fundamental ly  d i f ferent  f rom other  sectors?  
Because i t 's  so  b ig ,  so  compl icated,  so  many opportunit ies  for  cooperat ion,  
for  compet it ion,  for  creat iv i ty ,  that  there may be a  d i f ferent  way that  the 
United States  and the Chinese can re late  than we do in  other  more 
t radit ional  sectors .   In  other  sectors  the Chinese seek technology in  var ious 
ways f rom our  f i rms,  get  the technology,  bui ld  nat ional  champions,  exclude 
us,  and we're  out  the window,  and they've  got  a  bra nded technology in  an  
industry  that  they've  sought  to  get  as  a  nat ional  champion.  
 Or  is  the nature of  th is  sector  more compl icated than that ,  and we 
should  look for  opportunit ies  that  might  be more f ru it fu l  to  cooperate  with  
the Chinese and actual ly  could  cooperate  with  the Chinese?  
 In  terms of  v isuals ,  the h istory of  th is  country was fundamental ly  
changed by the fact  that  we got  to  the moon.   That  v isual  has  been with  us  
for  decades and decades and has  af fected the att i tude and reputat ion of  
th is  country across  the world .   So  the v isuals  are  cr i t ica l ly  important  here,  
and the Chinese are  certa in ly  aware of  that .  
 But  we have a l l  k inds of  a  cooperat ive  inst i tut ions that  we're  erect ing 
in  the Jo int  Strategic  Economic Dia logue,  for  example,  but  that  doesn't  seem 
to be changing too much of  the compet it ive  nature of  the Chinese att i tude 
toward us.  
 So  I  guess  my quest ion is ,  i s  th is  fundamental ly  d i f ferent  f rom what  we 
have seen in  sector  af ter  sector ,  and  does i t  provide opportunity  for  a  
d i f ferent  paradigm,  which  would  be n ice,  than we've had before with  the 
Chinese?  
 DR.  MOLTZ:   Th is  i s  your  area i f  you want  to  go ahead.  
 DR.  PACE:   That 's  yours.  
 MS.  KROLIKOWSKI:   Thank you.  
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 [Laughter . ]  
 MS.  KROLIKOWSKI:   I  spend a  lot  of  t ime th inking about  whether  space 
is  a  specia l  sector  or  not ,  and whether  i t  can be prof i tab ly  compared to  
other  sectors .   I  th ink the answer to  both  quest ions is  yes  and no.  
 Economical ly ,  I  th ink the space sector  in  China is  d i f ferent  f rom some 
other  h igh -tech sectors  in  that  market  re la t ions with in  i t  have been s lower  
to  develop than they have been in  other  sectors .   Space act iv i t ies  require  
huge infrastructural  investments  and ,  for  that  reason,  there  wi l l  probably  
a lways be a  b ig  government  ro le  in  them.  
 So  I  don't  th ink you can infer  too many conclus ions or  predict ions 
about  China's  space sector  performance f rom looking at  what  has  happened 
in  other  sectors .   And,  indeed,  h istor ica l ly ,  Ch inese space act iv i t ies  have 
been pretty  insu lated f rom broader  societa l  developments.   The legacies  of  
that  are  st i l l  v is ib le  in  the way China's  program is  organized  today.  
 Space is  a lso  specia l  in  that  c iv i l  or  commercia l  space technologies  
have a  c lose re lat ionship  to  defense technologies .   Space technologies  have 
an important  and wel l -known dual -use  d imension.  
 But  I  th ink there 's  a  certa in  lag  in  how we th ink about  the dual -use 
nature of  space technologies.   More and more of  space and of  technologies  
in  space are  pr imar i ly  commercia l ,  and more and more act iv i ty  in  space is  
commercia l ly  mot ivated.   And yet  we st i l l  tend to  overwhelmingly  associate  
space with  strategic  compet it ion  and defense act iv i t ies ,  when in  real i ty  
much of  what  is  happening in  space is  undertaken by pr ivate  enterpr ises  for  
commercia l  reasons.   There are  many other  h igh -technology sectors  in  which  
products  have important  dual  appl icat ions,  but  that  we are  more 
comfortable  regarding as  pr imar i ly  commercia l  sectors .  
 One area in  which  space is  obviously  unique is  in  the symbol ism that  
you point  out ,  a l though here again  I  bel ieve the u niqueness  of  space is  
somet imes exaggerated.   T here are  other  h igh-tech areas  that  are  h igh ly  
symbol ic .   I  th ink a ircraft  manufactur ing is  a  very symbol ic  industry ,  and we 
do a lso  see China pursuing an  advanced a ircraft  manufactur ing program.  
 Having point ed out  a l l  of  these ways in  which  space might  be  unique,  I  
do th ink i t 's  st i l l  usefu l  to  compare pol icy  on space - -whether  i t 's  U.S .  export  
control  pol icy,  fore ign  pol icy  involv ing space or  any other  area of  pol icy  
touching upon space --with  pol icy  developed  for  other  industr ies  and other  
technica l  areas.  
 There's  a  lot  to  be learned about  how to  manage some of  the r isks  and 
chal lenges in  internat ional  space act iv i ty  f rom examining how we manage 
those r isks  and chal lenges in  other  h igh -tech dual -use areas.  
 HEARING CO-CHAIR WESSEL:   Commiss ioner  Bartholomew.  
 COMMISSIONER D'AMATO:   I  th ink he may have had a  comment.   
 HEARING CO-CHAIR WESSEL:   Oh.  
 DR.  PACE:   I  was just  going to  add to  that ,  an  area where there may be 
opportunit ies  for  cooperat ion with  China i s  real ly  a  d ip lomat ic  one.   One of  
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the areas  where space is  both  symbol ic  area and somewhat  specia l  i s  how 
global  i t  i s .   That  is  why we worry about  orb ita l  debr is .   We cooperate  and 
compete in  the Internat ional  Te lecommunicat ions Union over  f requency 
a l locat ions.  
 Ch ina is  a  centra l  f igure in  th inking about  a  code of  conduct  for  space,  
the code of  conduct  say s  to  reduce the chance of  mishaps or  accidents ,  we 
should  establ ish  l imits  on proximity  operat ions,  launch not i f icat ions,  that  
sort  of  th ing.  
 Ch ina and Russ ia  have had a  proposal  for  a  Treaty for  the Prevent ion 
of  an  Arms Race in  Outer  Space,  as  they ca l l  i t ,  and i t 's  a  very f lawed treaty,  
and I  could  go on at  length  about  why i t 's  bad,  but  as  a  counter  to  that ,  the 
European Union has  a  draft  proposal  for  th is  space  code of  conduct .  
 Wel l ,  one quest ion is ,  what  is  China's  react ion to  that  potent ia l  code 
of  conduct  going to  be?  Wi l l  they jo in  with  us  in  doing that? When we look 
at  orb ita l  debr is ,  are  they going to  work with  us  post  the ASAT test ,  again ,  in  
a  more construct ive  way?  
 When we look at  the ITU,  as  they get  into  sate l l i te  services,  as  there 
are  conf l icts  over  geosynchronous s lots  and over  f requency a l locat ions,  are  
they going to  work with  their  neighbors  in  the Asian  region and work with  us  
in  a  more cooperat ive  way?  
 So  space has  a  lot  of  opportunit ies ,  not  just  for  b i latera l  cooperat ion,  
but  a lso  for  very sophist icated mult i latera l  cooperat ion,  and i t 's  real ly  
unclear  which  way China is  going to  go.  They don't  necessar i ly  see 
inst i tut ions tha t  were created pr ior  to  the founding of  the People 's  Republ ic  
as  necessar i ly  being something they're  committed to.  
 They make a  judgment  as  to  whether  or  not  i t 's  in  their  interests  to  be 
part  of  these mult i latera l  organizat ions,  and so  space is ,  I  th ink,  a  
d ip lomat ic  cutt ing -edge subject  as  to  how China is  going to  engage with  the 
rest  of  the world  in  these mult i latera l  fora.  
 COMMISSIONER BARTHOLOMEW:  Thank you.   And thanks to  a l l  of  our  
witnesses.  
 I 'm a lways part icu lar ly  p leased to  see br ight  young wom en appear ing 
before us  and working on some of  these t radit ional ly  more male-dominated 
nat ional  secur i ty  f ie lds.  
 I  want  to  loop th is  panel .   I  know that  we asked you to  come and ta lk  
about  commercia l  space issues,  but  I 'd  l ike  to  connect  i t  back to  the f i r st  
panels  that  we had which  were ta lk ing about  some of  the mi l i tary  act iv i t ies .   
 Dr .  Pace,  you ment ioned,  of  course,  that  China does not  have a  fu l ly  
separate  c iv i l  space program, and we know that  in  China,  in  the c iv i l  a i rcraft  
f ie ld ,  of  course,  what  the y are  learn ing and what  they are  doing is  
inextr icably  t ied  to  what  they're  doing in  mi l i tary  advancements.  
 COMMISSIONER CLEVELAND:   On the commercia l  s ide.   
 COMMISSIONER BARTHOLOMEW:  And c iv i l ian  a ircraft  in  China are - - the 
th ings  they're  learn ing are  h aving sp i l lover  ef fects .  
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 And I 'd  l ike  to  know i f  you,  a l l  of  you,  th ink that  the Chinese are  us ing 
or  attempt ing to  use their  commercia l  space act iv i t ies  in  order  to  improve 
their  mi l i tary  capabi l i t ies?  
 DR.  PACE:   Wel l ,  I  th ink no doubt  that  would  be som ething they would  
hope to  do.   I  mean even the very act  of  launching a  commercia l  sate l l i te ,  
even i f  there was zero technology t ransfer  per  se,  as  a  result ,  i t  i s  another  
p iece of  exper ience that  helps  them improve the re l iab i l i ty  of  their  systems.  
 The very act  of  engaging in  certa in  act iv i t ies  i s  a  helpfu l  learn ing 
exper ience.   But  I  don't  th ink they've  been as  successfu l  in  those areas  as  
maybe they might  have hoped.   I t ' s  been a  longer ,  harder  s log to  get  the 
qual i ty  levels  up,  to  get  the system enginee r ing expert ise  and ski l l s  done,  
and so  they're  st i l l  go ing to  keep at  i t .  
 So  do I  th ink they have the intent ion or  desire  to  learn  f rom their  
commercia l  act iv i t ies?  Absolute ly.   But  again  i t 's  part  of - -as  was sa id  
ear l ier - -  comprehensive  nat ional  power.   I t ' s  not  just  about  mi l i tary  
capabi l i t ies .   I t ' s  about  becoming an economic power.   I t ' s  about  becoming 
cu ltura l ly  inf luent ia l .   I t ' s  about  shaping internat ional  inst i tut ions,  about  
having that  p lace at  the table.  
 Some of  those th ings  are  perfect ly  consi stent  in  my v iew with  U.S .  
interests .   Some of  them might  not  be.   But  they are  gain ing capabi l i t ies  
where i t 's  up  to  them now to  choose what  they intend to  do with  that ,  and 
s ince we don't  real ly  have a  lot  of  ins ight  into  what  some of  those intent ions 
are,  that 's  where i t 's  problemat ic  for  us.   That 's  where I  th ink we have these 
uncerta int ies  in  our  own mind.  
 They are  not  the Soviet  Union.   Thank goodness.   But  neither  do we 
have a  fu l ly  normal  re lat ionship  with  them that  we do,  say,  with  our  
European f r iends and a l l ies .  
 COMMISSIONER BARTHOLOMEW:  Dr .  Moltz?  
 DR.  MOLTZ:   I  would  agree with  Dr .  Pace.   I  th ink that  China certa in ly  
is  interested in  us ing the commercia l  space sector  to  learn  whatever  i t  can 
for  the mi l i tary,  but  there 's  not  a lways a  one -to-one corre lat ion here,  and in  
addit ion,  you have a  lot  of  inst i tut ional  i ssues that  you have to  so lve  when 
you're  standing up a  mi l i tary  space command or  you're  t ry ing to  operate  
us ing space assets .  
 Th is  has  taken us  a  long t ime to  develop.  I t  wi l l  take Chi na a  long t ime 
to  develop.   We  obviously  need to  be carefu l  about  what  k inds of  technology 
we work with  the Chinese with  i f  we decide to  go in  that  route.   But  at  the 
same t ime,  I  th ink  some of  the comments  th is  morning about  bui ld ing 
networks  among our  a l l ies  and f r iends h igh l ights  one of  the cr i t ica l  ways to  
reduce any vu lnerabi l i ty  that  might  result  f rom that .   
 I  th ink we have advantages in  th is  area that  we haven't  pursued,  and I  
th ink that 's  a  way to  in  the future make sure that  as  China gains  in  
capabi l i ty ,  which  i t  wi l l ,  that  we have other  advantages in  terms of  having 
redundancy  and having reconst i tut ion capabi l i ty ,  that  wi l l  a l low us  to  
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funct ion in  an  environment  i f  they choose to  create  a  space conf l ict .  
 COMMISSIONER BARTHOLOMEW:  Ms.  Krol ikowski .  
 MS.  KROLIKOWSKI:   For  Chinese leaders  and Chinese pol icymakers,  the 
d ist inct ion between the economic,  nat ional  secur i ty,  prest ige  and foreign  
pol icy  interests  served by space act iv i t ies  i s  art i f ic ia l .  
 They see the benef i ts  generated by act iv i t ies  in  th ose areas  as  c losely  
interre lated and as  mutual ly  re inforcing.   In  contrast  to  how we often 
approach some of  these quest ions,  many Chinese leaders  and pol icymakers  
don't  emphasize  the d irect  contr ibut ion of  any one act iv i ty  on the c iv i l -
commercia l  s ide  to  any one speci f ic  mi l i tary  capabi l i ty .  
 Instead,  t hey often th ink of  ind irect  potent ia l  contr ibut ions f rom one 
area to  another ,  f rom one sector  of  the economy to  another ,  f rom the c iv i l  
s ide to  the defense s ide .   That  is  because they take a  very systemic v i ew of  
the economy and the country's  level  of  technica l  capacity .   They conceive of  
a  nat ional  base,  an  overal l  nat ional  technica l  and industr ia l  base ,  that  can 
be used toward a  var iety  of  ends,  some of  which  are  defense or iented and 
some of  which  are  pr ima r i ly  economic.   They th ink hol ist ica l ly  about  these 
issues,  and often th ink of  the sp i l lovers  as  ind irect  and non-speci f ic .  
 St i l l ,  i t  i s  important  to  draw a  d ist inct ion between those c iv i l  and 
commercia l  act iv i t ies  that  real ly  can develop mi l i tary  capabi l i t ies  and those 
that  we would  stra in  to  imagine y ie ld ing any addit ional  defense capabi l i t ies .  
 For  example,  human space f l ight  may in  some conceivable  sense 
enhance China's  mi l i tary  space capabi l i t ies ,  but  there would  be far  more 
ef f ic ient  ways of  a l locat i ng resources  to  develop mi l i tary  space capabi l i t ies  
than to  invest  in  a  very large,  cost ly ,  r isky,  h igh ly  v is ib le  human space f l ight  
program.   The mi l i tary  s ign i f icance of  some c iv i l  space act iv i t ies  such as  
human spacef l ight  can be overstated or  overempha sized.  
 On the whole,  then,  China’s  space act iv i t ies  serve  a  range of  d i f ferent  
mot ives,  and these are  often seen as  c losely  t ied  together.   
 COMMISSIONER BARTHOLOMEW:  Thank you.  
 HEARING CO-CHAIR WESSEL:   For  a  quick f inal  quest ion,  Commiss ioner  
Mul loy.  
 COMMISSIONER MULLOY:   One,  I  want  to  thank the Chair  and the Vice  
Chair  for  putt ing together  th is  hear ing,  and the staf f  who helped them, and 
for  br inging a  group l ike  th is  before us.  
 C lear ly  f rom what  I  understand based on the test imony today on the  
new F ive  Year  P lan,  China has  an  industr ia l  pol icy  and which  they're  not  
afra id  to  say they're  p icking winners  and losers .   They're  p icking winners.  
 Whenever  we ta lk  about  doing that  in  th is  country,  there 's  a  debate 
saying we don't  p ick winners  and losers ,  we leave i t  to  the market .  
 Dr .  Pace,  I  wanted to  go back to,  I  remember,  I  was a  young col lege 
student  when Pres ident  Kennedy spoke at  Rice  Univers i ty  and sa id  we're  
going to  put  a  man on the moon in  th is  decade and br ing h im back safe ly,  
and then we put  in  a  nat ional  ef fort ,  that  created a l l  k inds of  sp inoffs ,  
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industr ies .   Was that  essent ia l ly  an  industr ia l  pol icy?  
 DR.  PACE:   Not  f rom Pres ident  Kennedy's  v iewpoint .   But  f rom the 
v iewpoint  of  say James Webb,  the NASA Administrator ,  yes,  that  Pres ident  
Kennedy d id  that  because he had a  very speci f ic  pol i t ica l  problem to  so lve  at  
that  point  in  t ime.  
 Actual ly ,  one of  my col leagues,  Dr .  John Logsdon,  just  wrote a  book on 
the h istory of  the per iod after  that  speech and what  some of  h is  mot ivat ions 
were,  and Kennedy was interested in  a  lot  of  internat ional  cooperat ion.  
 James Webb,  the NASA Administrator ,  saw the space act iv i t ies  as  a  
way to  energize  real ly  the ent ire  economy,  which  was not  just  part  of  John 
F .  Kennedy's  New Front ier ,  but  a lso  later  part  of  Lynd on Johnson's  ideas  on 
Great  Society.  
 So  Kennedy's  purposes were narrower .   Webb took a  broader  v iew.   
There were members  of  Congress  who took a  b it  of  a  broader  v iew.   
Unfortunately,  with  the success  of  the Apol lo  Program, there was not  a  
s imi lar  v is ion  g oing beyond that ,  and so  when Pres ident  Nixon made the 
decis ion about  the space shutt le ,  i t  was in  part  a  negat ive  decis ion because 
he d idn't  want  to  see the United States  withdraw from human space f l ight ,  
but  he d idn't  real ly  art icu late  a  posit ive  v is ion  going forward that  we would  
be us ing that  for .  
 Space,  human space f l ight  i s  a  very d iscret ionary act iv i ty .   And much 
as  space enthusiasts  as  mysel f  might  th ink the answers  as  to  why we do i t  
should  be obvious,  they're  not  a lways obvious to  members  of  th is  body or  
the White  House,  and so  you have to  put  space in  a  context  of  what  quest ion 
are  you try ing to  answer?  What  purpose are  you try ing to  serve at  th is  point  
in  t ime? 
 Pres ident  Kennedy decis ion was in  answer to  a  part icu lar  point  in  
t ime.   We're  at  a  d i f ferent  t ime now,  and that  actual ly  i s  one of  the key 
cutt ing edges of  the debate in  space r ight  now,  is  why are  we doing human 
space f l ight ,  for  what  purposes?  Is  there a  strategic  purpose or  not?  
 COMMISSIONER MULLOY:   Thank you very much.  
 HEARING CO-CHAIR WESSEL:   Thank you to  a l l  our  witnesses  and to  our  
staf f ,  as  has  been noted,  who put  together  a  great  hear ing today .   Thank 
you.   And without  further  ado,  we wi l l  be  adjourned.  
 [Whereupon,  at  2 :28 p .m.,  the hear ing was adjourned.]  
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In the last several years, China has been steadily expanding its space efforts. This has included 
the third manned Shenzhou mission, which included a space-walk; expansion of the indigenous 
Chinese Compass satellite navigation system; and deployment of a range of new remote 
sensing satellites, such as the Yaogan series.  
 
At the same time, there has been growing concern about the likelihood that China is pursuing a 
policy of space dominance, including programs specifically oriented towards counter-space 
operations. The most well-known example is the 2007 anti-satellite (ASAT) test, which 
generated enormous debris. Since then, though, the Chinese have engaged in further tests 
with potential anti-satellite implications. In January 2010, they undertook a test in which “two 
geographically separated missile launch events with an exo-atmospheric collision.”35 Between 
June and August 2010, two Chinese satellites, SJ-06F and SJ-12, engaged in orbital rendezvous 
maneuvers that appear to have included “bumping” into each other.36 None of these tests 
involved prior notification or announcement, heightening concerns and underscoring the 
opaque nature of China’s space program.  
 
It is important to recognize, however, that these Chinese efforts are not simply the actions of 
the People’s Liberation Army (PLA), nor efforts at political signaling to obtain a space arms 
control treaty, as some have posited. Rather, these actions occur within a particular strategic 
and military context.  
 
The first contextual element is the broadening view of the responsibilities of the People’s 
Liberation Army. One of the first and foremost responsibilities of the PLA is the preservation of 
the rule of the Chinese Communist Party. As the PRC’s economic and national interests have 
expanded beyond its borders, however, what is deemed essential for preserving the power of 
the Party has also expanded. To this end, Hu Jintao and his predecessor Jiang Zemin set forth 
what are now termed the “Historic Missions” of the PLA. Not only do these historic missions 
sustain the longstanding task of providing support to the CCP, but now the PLA is responsible 
for helping safeguard China’s national development, its expanding national interests, and 
furthering the objective of maintaining global stability and peace.  
 
It is in this strategic, national light, and especially given the PLA’s roles in safeguarding national 
development and national interests, that China’s space capabilities have been expanding. If the 
PLA is to fulfill these historic missions, it will have to be able to exploit space at times and 
places of its own choosing, and, as important, be able to deny an opponent the same freedom 
of action.  
 
We also find increasing mention in PLA writings of the need for a deterrence capacity. Thus, to 
these historic missions must be added the additional task of constraining conflicts, both by 

                     
35 “China Did Not Notify US Before Anti-Missile Test,” AFP (January 12, 2010). 
http://www.google.com/hostednews/afp/article/ALeqM5gIyJwTWQjzwLtHke9NhVHNS7qiHQ 
36 Brian Weeden, “Dancing in the Dark: The Orbital Rendezvous of SJ-12 and SJ-06F,” The Space 
Review (August 30, 2010). http://www.thespacereview.com/article/1689/1 
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preventing their outbreak, and limiting their extent should they nonetheless occur. Both of 
these tasks fall under the rubric of “deterrence.”  
 
What is striking, however, is that, whereas Western writings on deterrence generally focus on 
dissuading an opponent from performing actions that the deterring power would prefer they 
not undertake, Chinese writings also talk about compellence. That is, if the PLA is to be 
successful in deterring an opponent, not only should it be able to dissuade, but it must also be 
able to coerce an opponent into undertaking actions that the deterred power would prefer not 
to. In this regard, Chinese discussions about deterrence note roles not only for conventional 
and nuclear forces, but also highlight the importance of space deterrence as well.  
 
Finally, by way of context, the PLA continues to improve its ability to undertake joint 
operations. This interest in joint operations was already evident a decade ago, when the PLA 
promulgated a variety of gangyao that would help guide future military planning, training, and 
operations. The capstone of these gangyao was devoted to joint military operations.  
 
The ability to conduct joint operations is portrayed as a hallmark of Local Wars Under High-
Tech Conditions, because they allow synergies among services, pit one’s strengths against 
opponent’s strengths, and shield one’s weaknesses. As the 2010 edition of China’s National 
Defense notes, “The PLA takes the building of joint operation systems as the focal point of its 
modernization and preparations for military struggle.”37 
 
As PLA analyses have emphasized over the past decade, however, joint operations are founded 
upon the ability to gather, transmit, and exploit information. Indeed, the very description of 
future wars has shifted from Local Wars under High-Tech Conditions, to Local Wars under 
Informationalized Conditions; the most important high-technologies are those related to 
information technology. Similarly, the 2010 Chinese defense white paper goes on to note that 
the PLA “strives to enhance its fighting capabilities based on information systems.”38  
 
Widely dispersed units must be able to establish a common situational awareness framework. 
They must be able to coordinate their activities, timing their operations to maximize effects. 
And, if future wars will be marked by the “three non’s” of non-contact, non-linear, and non-
symmetrical operations, then information will be the sine qua non of successfully conducting 
these future wars.  
 
In order to effect joint operations, according to PLA analyses, a military must be able to exploit 
space. Only from the high ground of space can one gather information, transmit it rapidly, 
securely, and reliably, and exploit it promptly. Space is described in PLA writings as essential for 

                     

37 State Council Information Office, “National Defence Policy,” China’s National Defence in 2010 
(Beijing, PRC: Information Office of the State Council, 2011).  
38 State Council Information Office, “National Defence Policy,” China’s National Defence in 2010 
(Beijing, PRC: Information Office of the State Council, 2011).  
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reconnaissance and surveillance, for communications, for navigation, for weather forecasting, 
and for battle damage assessment. And a military that is capable of undertaking effective joint 
operations is one that can also deter an opponent. Thus, space capabilities help strengthen 
conventional deterrence, as well as deterring in its own right.  
 
So, the PLA has an interest in being able to achieve space dominance, in order to fulfill its 
historic tasks, in order to deter future conflicts if possible, and to fight and win Local Wars 
Under Informationalized Conditions if necessary.  
 
With this context in mind, it suggests that there is a particular method to China’s development 
of an expanding array of space capabilities, including not only an ever-growing range of 
satellites, but a new heavy-lift space launcher and a fourth launch site, one that is much nearer 
the equator.  
 
These are reflected in certain space missions, which PLA writings suggest are of particular 
importance.  
 
Most obviously, the PLA expects improved space information support. With each passing year, 
China’s satellite constellations will provide better information to military users. Chinese 
systems today provide not only basic earth observation capabilities, but also:  
 

 an autonomous navigation system, which, unlike the European Galileo system, is 
already operational;  

 data relay capacity; 

 weather forecasting  

 earth observation, including maritime surveillance 
 
In addition, China’s improving space capabilities, coupled with its steadily advancing 
conventional capabilities, will provide it with better ability to seek space superiority or space 
dominance (zhitian quan), through a combination of space offensive and defensive operations.  
 
In discussing Chinese space offensive and defensive operations, it is important to note that, 
while many of the tasks associated with these efforts align with what American military 
planners consider “counter-space” activities, the Chinese themselves do not employ such a 
term. Moreover, Chinese writings on offensive and defensive space operations are not limited 
to, or even primarily focused on, attacking systems in orbit. Instead, they discuss a range of 
efforts aimed at affecting the range of space-related capabilities, from orbiting satellites, 
through space-related terrestrial facilities, to the data, communications, and telemetry links 
that tie all these systems together. Thus, the improvements in the PLA’s broader conventional 
portfolio are also important, because they, too, may be employed to debilitate portions of the 
overall American space infrastructure. 
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For example, space offensive operations include not only applying hard-kill capabilities against 
satellites, but also attacking launch bases and tracking, telemetry, and control facilities. They 
also discuss the use of soft-kill techniques, such as jamming and dazzling, against satellites, in 
order to minimize the generation of debris, and the attendant physical and diplomatic 
consequences. And they also will likely involve the application of cyberwarfare methods against 
the various data and communications links that transfer information and allow satellites to 
maintain their orbits.  
 
Similarly, space defensive operations incorporate a range of measures of information denial. 
These include passive measures such as camouflage and deception, so that the information an 
opponent derives from their space-based systems are inaccurate. But, in addition, it also 
includes efforts to prevent an opponent from attacking Chinese space-related systems, 
meaning efforts to neutralize and suppress the enemy’s space infrastructure. This includes 
both kinetic as well as electronic means, directed at space-based systems, terrestrial facilities, 
and, again, the data and communications links between and among them.  
 
This is all consistent with what may be a guiding concept for space operations, unified 
operations, key point is space dominance. Unified operations refers to applying all types of 
capabilities, terrestrial and space-based, active- and passive-measures, hard-kill and soft-kill, 
focused on assuring that the PLA can derive and exploit space at times and places of its 
choosing, while preventing an opponent from doing so.  
 
Finally, as I indicated earlier, the PLA also views space capabilities as essential for deterring an 
opponent. Given the importance of this issue both in shaping peacetime space postures and 
crisis management, it merits further discussion.  
 
Chinese Views on Space Deterrent Forces 
 
In the view of PLA authors, the information that enables local wars under modern, 
informationalized conditions flows through space assets. Space systems are essential for the 
gathering, transmission, and exploitation of information, which allows non-contact, non-linear, 
non-symmetrical warfare, and which allows disparate forces, operating across a vast expanse, 
to coordinate their movements and their activities. In this context, then, space systems are 
essential for deterrence.  
 
Several characteristics of space systems make their deterrent capacity especially powerful.39  In 
the first place, space systems are seen as more credible than nuclear ones; they are more 
usable, and indeed, have been employed in many recent wars. Consequently, in the context of 
the three pre-requisites for deterrence, they are not only real combat capabilities, but leaders 
are likely to have the will to employ them, unlike nuclear weapons.  
 

                     

39 This section is drawn from Xu Wei and Chang Xianqi, “Discussing Space Deterrence,” Journal 
of the Academy of Command Equipment and Technology (XIII, #1, February 2002) 
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At the same time, PLA space writers suggest that space systems offer the potential capacity to 
neutralize an opponent’s nuclear deterrent, while expanding one’s own integrated deterrent 
capability. Space defenses can intercept an opponent’s nuclear forces while they are still en 
route, minimizing damage to oneself. As one PLA article suggests, by pairing space defense 
with nuclear forces, one can attack or defend at will, retaining the initiative while confronting 
an opponent with an unpalatable set of choices.40  
 
Space systems also are seen as a vital partner for conventional deterrence. In the first place, 
space systems allow for the detection and location of enemy forces. This alone may be 
sufficient to deter, since it potentially removes the prospect of surprise. Moreover, as noted 
previously, space systems are essential for coordinating terrestrial forces, allowing them to 
communicate with each other and to synchronize their activities. This makes conventional 
forces able to operate jointly, making them much more powerful than when they were only 
able to operate in combined arms fashion.  
 
Finally, by enhancing conventional forces’ lethality and range, space systems enable them to 
engage in “non-contact warfare,” striking the enemy with great accuracy yet limited 
expenditure of weapons. This combination will make an opponent less likely to be willing to 
engage in conventional warfare at all.  
 
In addition to complementing nuclear and conventional deterrence, PLA writings suggest that 
space systems may deter an opponent on their own. A space force effects deterrence in a 
number of ways.  
 
In the first place, it is hardly a secret that space systems are very expensive and fairly fragile. 
Furthermore, they are in predictable orbits. This makes them extremely vulnerable. In essence, 
because of the combination of expense, fragility, and vulnerability, one can hold an opponent’s 
space infrastructure hostage. Much like nuclear deterrence, space deterrence, in this regard, 
becomes a question of cost-benefit analysis: is the focus of deterrence, say, Taiwan, worth the 
likely cost of repairing or replacing a badly damaged or even destroyed space infrastructure?41  
 
Moreover, because space systems affect not only military but economic, political, and 
diplomatic spheres, damage to space systems will have wide-ranging second-order 
repercussions.42 Damaging an opponent’s space infrastructure will impose economic and 
diplomatic costs, beyond simply that of replacing satellite systems. The combination of first- 
and second-order effects may be sufficient to persuade an opponent that they cannot attain 

                     

40 Hong Bin and Liang Xiaoqiu, “The Basics of Space Strategic Theory” China Military Science 
(#1, 2002). 
41 Xu Wei and Chang Xianqi, “Discussing Space Deterrence,” Journal of the Academy of 
Command Equipment and Technology (XIII, #1, February 2002). 
42 Li Jingjun and Dan Yuquan, “The Strategy of Space Deterrence,” China Military Science (#1, 
2002). 
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victory at an acceptable price. “Then, they may not be willing to undertake hostile activities.”43  
 
EFFECTING SPACE DETERRENCE 
 
In light of the potential import of space deterrence, how do PLA authors envision the actual 
implementation of space deterrence? It appears that there is a concept of an “escalation 
ladder” of PLA measures that one might employ to effect space deterrence. These involve 
testing space weapons, exercising space forces, reinforcing space capabilities, and actually 
employing space forces.  
 
Testing space weapons. Several Chinese articles suggest that testing space weapons, especially 
in peacetime, can influence an opponent’s psychological perceptions. Thus, even if the tests 
fail, they nonetheless reflect a certain level of capability and interest.44 An opponent must 
presume that the deterring nation is engaging in R&D of space weapons and that their own 
assets are likely to be vulnerable, or at least jeopardized.  
 
To this end, maximum publicity is seen as enhancing the deterrent effect of such tests. Any 
potential opponent is therefore effectively notified that their space assets are likely to be 
placed in jeopardy in event of crisis. Not only might this dissuade an opponent from pursuing 
aggression, but it might also undercut their political and diplomatic standing. Conversely, by 
undertaking such tests, one’s own overall national level of science and technology are made 
clear, reinforcing concepts of comprehensive national power, and feeding political and 
technological deterrent capacities.45  
 
Exercising space forces. The next level of deterrence involves exercising one’s space forces. 
These exercises can include such elements as space offense and defense operations, anti-
missile exercises, space strategic strike rehearsals, and displays of joint military operations 
involving both space and non-space forces. Each such type of exercise has its own intended 
meaning. Space offense and defense operations, for example, indicate the ability to seize space 
dominance, whereas anti-missile exercises reflect one’s strategic defensive capacity, even in 
the face of nuclear weapons. Space strike exercises implicitly threaten the entire strategic 
depth of an opponent, whereas joint exercises with other forces serve as a reminder that a full 
range of capabilities are potentially at play, and not simply space capabilities.46   
 
Whereas tests of space weapons might be part of a peacetime routine, PLA authors suggest 
that exercises should be undertaken in the context of an ongoing crisis. By holding such 
exercises, according to one analysis, a nation is helping to mold other’s perceptions. Exercises 
may be seen as an expression of will or commitment, signaling an opponent of the deterrer’s 
                     

43 Xu and Chang, “Discussing Space Deterrence.”  
44 Xu and Chang, “Discussing Space Deterrence.”  
45 Li and Dan, “The Strategy of Space Deterrence.” 
46 Xu and Chang, “Discussing Space Deterrence.”  
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readiness for war.47 Similarly, some PLA analysts suggest that such exercises should be held in 
sensitive space areas, in order to underscore the seriousness of one’s resolve.48  
 
As an added benefit, such exercises not only display the space deterrent capabilities of the 
forces involved, but they also provide valuable unit training. This additional training, in and of 
itself, can also enhance deterrent effects. Well-trained forces are better able to implement 
operational plans. Thus, in the opinion of some PLA officers, US military space exercises have 
improved America’s space deterrent capacity.  
 
Deployment of additional space forces. In the event of an ongoing, escalating crisis, where 
space exercises may not have proven sufficient to constrain the crisis, the next step would be 
to reinforce available space forces. This includes both deploying additional systems, and 
maneuvering those already in orbit towards “sensitive areas of space (mingan de kongjian 

quyu; 敏感的空间区域),” so as to create a local advantage over an opponent.49  
 
Not only does reinforcement of available space forces signal an opponent of one’s resolve, but 
increased reconnaissance and surveillance assets will also complicate an opponent’s efforts at 
maintaining secrecy. The likelihood of discovery, in turn, may dissuade an opponent from 
commencing hostilities, as the element of surprise is jeopardized. Moreover, should an 
opponent nonetheless not take steps to de-escalate, increased deployments will also provide 
greater redundancy in the event of war.50  
 
Actual use of space forces. The actual use of space forces is seen as the ultimate form of 
deterrence. Different PLA analyses, however, seem to have different definitions of what this 
means. One article, for example, seem to suggest that prior use of space forces lends credibility 
for subsequent deterrent efforts. Thus, the employment of space forces in previous local wars 
provide an unmistakable statement of one’s own capabilities, as well as one’s willingness to 
take losses and inflict punishment. According to this view, the foundation of space deterrence 
rests upon actual capabilities that are displayed in real wars.  
 
Other analyses, however, suggest that the deterrence involved in actual attacks is not based on 
prior experience, but on the effective implementing of actual attacks in the course of an 
ongoing crisis. One author describes such operations as reprimand or punishment strikes 

(chengjie daji; 惩戒打击). The actual employment of space forces, in this view, constitutes the 

strongest kind of deterrent (zuigao qiangdu de weishe; 最高强度的威慑).51 The aim is to 
undertake point strikes to effect “cow the enemy with small battles (yixiaozhan er quren 
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zhibing; 以小战而屈人之兵).” 52   
 
One type of punishment strike would be to interfere, suppress, or otherwise disrupt enemy 
space systems, such as by jamming communications and data links or damaging their command 
system through computer network attacks.53 By inflicting confusion and disruption on their 
space systems, an opponent may yet decide to cease hostilities. If they do not, then one’s own 
military activities will operate from a more advantageous position.  

 
The other option is to undertake sudden, short-duration strikes against enemy space systems. 
In light of the previous option, this would imply that such strikes would involve kinetic means. 
The types of targets would reinforce this implication: space information systems, command 
and control centers, communications nodes, guided missile launch bases, energy storage sites 
and other strategic targets. Such strikes, it is suggested, will inflict a psychological impact upon 
the enemy, as well as likely produce cascading effects throughout their space system, due to 
their linked nature.54  
 
This sort of deterrence logic would seem to be rooted in the idea that the ability to inflict 
punishment is the greatest deterrent. Thus, as one Chinese author suggests, “the foundation of 
space deterrence must be preparation for real war (bixu yi shizhan zhunbei zuowei kongjian 

weishe de jichu; 必须以实战准备作为空间威慑的基础),” or war-fighting.55  
 
PROBLEMATIC ASPECTS OF CHINESE VIEWS ON SPACE DETERRENCE 
 
The divergence of views on how to emplace a policy of space deterrence raises questions about 
the extent to which the PLA necessarily governs larger Chinese space policy. This is 
underscored by the discrepancy between how PLA authors describe the utility of testing space 
weapons, and how the PRC actually behaved at the time of the January 2007 ASAT test. Not 
only was there no prior publicity, but the PRC Foreign Ministry seemed to handle the aftermath 
in a singularly hesitant fashion. Consequently, one must wonder whether the Chinese civilian 
leadership necessarily subscribes to the same view of deterrence as that laid out by Chinese 
military space analysts.  
 
On the other hand, some PLA writers, including the author of a PLA textbook on military space 
operations, suggest that such tests should not be announced, precisely in order to foster 
uncertainty in an opponent. Given that the other Chinese tests appear to have involved no real 
advance warning, it suggests that this may be a matter of policy.  
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Which to believe?  
 
Similarly, the description of reinforcing available space forces would seem to imply a very 
slowly developing crisis. It is open to question whether such measured steps would be possible, 
or whether they would be interpreted in the manner presented, in the event of a rapidly 
escalating situation. Again, the track record of Chinese crisis management, including the 
Belgrade embassy bombing and the EP-3 incident, as well as the more recent 
Senkakus/Diaoyutai fishing boat incident, hardly inspire confidence..  
 
 


