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PREFACE

There is no doubt about the potential of rapid technological progress to help the world meet the defining challenges
of our time. Yet for many individuals in the developing world, access is still a major challenge, hindering their ability
to learn

how to use technologies that would improve their lives and promote enterprise development. That challenge is
multiplied many times over for national policymakers seeking to use technologies to address energy poverty, food
insecurity, environmental threats and job creation.

Bridging the technological divide has become a core concern of the

United Nations. If we are to build on and expand the progress that has been made towards the Millennium Develop-
ment Goals, the international community will need to find innovative ways of closing this gap.

The increasing capacity of a growing number of countries in the South is a promising dynamic that signals the begin-
ning of a new era in global development.

As more and more developing countries embark on the process of industrial catch-up, South-South cooperation can
help to address the technological divide.

The UNCTAD Technology and Innovation Report 20172 focuses on how South-South collaboration can help address
key capacity questions faced by developing countries. The information and analysis contained in this report mark a
welcome contribution to the efforts now getting under way to establish a set of Sustainable Development Goals and
to outline a post-2015 development agenda.

| encourage governments and development partners to carefully consider the report’s recommendations as we con-
sider how best to promote equitable, sustainable and inclusive development for all.

Ao Mo P —

BAN Ki-moon
Secretary-General
United Nations




iv TECHNOLOGY AND INNOVATION REPORT 2012

ACKNOWLEDGEMENTS

This Technology and Innovation Report was prepared by a team led by Padmashree Gehl Sampath (Main author and
Chief, Taskforce on the Technology and Innovation Report Series), Abiy Solomon and Bertha Vallejo. It was prepared
under the overall guidance and direction of Anne Miroux, Director of UNCTAD’s Division on Technology and Logistics.

Inputs were provided by Biswajit Dhar (Director General, Research and Information Allied Systems, New Delhi), Dic Lo
(School of Oriental and African Studies, University of London) and Professor Nicholas Vonortas (Georgetown University).
The contribution of Mongi Hamdi, Former Head of Science, Technology and ICT branch, UNCTAD is acknowledged.

An ad hoc expert group meeting was organized in Geneva to peer review the initial draft of the Report. The
comments and suggestions provided by the following experts at the meeting are gratefully acknowledged: Carlos
Eduardo Fernandez da Silveira (Director of Studies on Innovation and Sectoral Policies, Regulation and Infrastructure
Department IPEA, Brazil), Dic Lo (Senior lecturer in Economics at the School of Oriental and African Studies, University
of London), Emmanuel Nnadozie (Director, United Nations Economic Commission for Africa, Addis Ababa), J.R. Bang-
era (President, Federation of Karnataka Chambers of Commerce and Industry), Kevin McCarthy (Policy Coordinator,
DG Development and Cooperation — Europe-Aid, European Commission), Banji Oyeyinka (Director, UN-HABITAT),
Ken Shadlen (Political Scientist, Department of International Development, London School of Economics), Alfredo
Saad-Filho (UNCTAD) and Kiyoshi Adachi (UNCTAD). Comments were also received from Carlos Correa (Direc-
tor, Centre for Law and Economics, University of Buenos Aires, and Advisor, South Centre), Richard Kozul-Wright
(UNCTAD) and Torbjorn Fredriksson (UNCTAD).

Research assistance was provided by Jodo Paulo Cavalcante. The report was edited by Praveen Bhalla.
Nathalie Loriot was responsible for formatting and Sophie Combette designed the layout.




CONTENTS v
CONTENTS
N1 PP ii
Preface ..o iii
ACKNOWIEAGEMENTS. ...ttt e e et e e e e be e e e s eane e e s snee e e e sanee e e eaaneeessnneeesenneeeean iv
(70 01 =Y 0| £ SRR %
[ A oY =T o] o1 =1/ = L1 o] o SRR Xi
L YT = Xiii
CHAPTER | THE IMPORTANCE OF THE SOUTH ..o e e 3
W = 7Y 0 (] =0 11U | o 3
B. SOUTH-SOUTH COOPERATION: KEY ARGUMENTS .....cccocimsmmmsmsmssmssmsmssssssasssssssssssssssssssssssssssssssasssassssassssnsnss 6
1. Growing South-South trade and itS IMPIICATIONS .....uuevviiiii i 6
2. South-South investment as a driver of deVeIOPMENT .....ccooeiiiiii e, 8
C. THE IMPORTANT ROLE OF THE SOUTH IN TECHNOLOGICAL LEARNING AND INNOVATION ..........ccc... 11
1. The South as a complement to the North for technology and innovation............cccccveeeiiiiiece e, 12
2. Overcoming challenges and divergent INTErESIS......iiii i 13
T D1 1Ty o) RS o 2= VA =T € R 15
= T e g =T | aTe T 70T 1T PR 15
b. Technological COADOIAtION .......iiiiiii e et e et e e e e e e bbb raeeeas 15
C. TECNNOIOGY TrANSTEN .t e e et e e e e e bbbt a e e e e e e 15
[ T T @12 Vi@ =T o =L /2 16
D. ORGANIZATION OF THE REPORT ....ccccctrsmrsssrsssssssassssssssassssnsssassssmsssnssssmssssssssmsssssssssssssnsssassssnsssassssssssnssssnsssans 16
CHAPTER I THE EMERGING LANDSCAPE OF TECHNOLOGY AND INNOVATION
EXCHANGE IN THE SOUTH......coiiiiiiiii i e rr v e v e rrn e rneen e e naeenaeas 21
A. INTRODUCGTION ...cocioiiisrssmrsssrssssssssssmsssssssssssssmssssssssmsssssssssssssssssassssssssmssssssssns asmssssssasmssasssssnssnsnsssnssssnsssansssnnssn 21
B. INCREASE IN IMPORTS OF CAPITAL GOODS FROM THE SOUTH.......ccciismmmmmmmsssmsmmmsssssssssmssssssssssssssssnnnnns 22
1. Growing technological intensity of imports and participation in production NEtworks .............cccccvveeeennee. 25
2. South-South FDI and teChNOIOGY fIOWS ......eiiiiiiiieiiii ettt aee e 30
a. Outward FDI from developing COUNTIIES .....oouviiiiiiieee it e e 30
b. Sectoral composition of South-South FDI QULTIOWS ........viiveiieiicicccc e 32
C. IMPLICATIONS OF ONGOING SOUTH-SOUTH EXCHANGE FOR TECHNOLOGY AND INNOVATION
(07 X o O N 35
1. Growing technological divergence in the SOUIN ........uiiii i 36
a. Capital goods imports of developing countries and LDCS .......ccovvvieiiiiiieiiiiiee e 36
D. R&D trends iN €MEIGING COUNTIIES ....uuviuuueeereieieettetteeeeeeeeeeeaeeeseeeeeeseaeesessesessssssseessseessssesseessesssssennnnnnes 37
C. Licensing and patenting TrENGAS .....uuviiiiiiii it 37
2. The leading importers, exporters and iNnovators in the SOUTN.........ccciiiiiii e 38
a. Manufacturing productivity and technologiCal PrOgIrESS ......viiiiiiiiiiiiiiiee et 39
b. Participation in GPNs and technological I8arniNgG ...........uuveiiieiie e 39
3. The rise of developing-COUNTIY TINGS ....ciiiiiiiiiiiie ettt e et e et e et e e et e e e s neee e e neneeeans 41
a. A regional perspective on developing-country mergers and acquUISItioNS ...........ccocceiviiiieniiienninne. 41
b. Sectoral composition of cross-border mergers and aCQUISItIONS........ccvvreiiiiiieeeiee e 42

D. CHAPTER SUMMARY ..ottt siiss s s s s ssss s s s s sm s s s s s s s s s s a i m e a A md e S an e e e n e 42




vi

TECHNOLOGY AND INNOVATION REPORT 2012

CHAPTER Il ASSESSING ONGOING SOUTH-SOUTH TECHNOLOGICAL COLLABORATION:

EXAMPLES AND POLITICAL INITIATIVES ..ot 47
A. INTRODUGTION ...cuciiiismiinisnsssesssssssssssssssssssssasssassssssassssasassssasassssmssssssnsssnssns amssss sansssssansssnsssssssssssssnsssnssnssnssnsss 47
B. INTER-FIRM TECHNOLOGICAL COLLABORATION........ccottsummsrsussssssssssassssssnssssssnssssssnsssnssssssnssssssnsssnssasssnssnes 47
1. Pharmaceuticals and health Care..........oooo i 48
a. Uganda: Joint venture between Quality Chemicals (Uganda) and Cipla Pharmaceuticals (India)........ 48
b. Ethiopia: SEAA — a joint venture with ChiNESE firMIS ...uuuuuiiiiii e 48
c. Egypt: VACSERA - a joint venture with Dongbao (ChiNa)...........cooiiviiiiiiiiiiiiiiiiieeeeeiieeee e 49
2. Renewable energy teChNOIOGIES ... ..ccoi i 49
G T W o1 T o U TSR SUPR 50
C. PUBLIC SECTOR TECHNOLOGICAL COLLABORATION........ccccoectrrrasssmmnnnsssssmnnsssssssssmsssssssssnnsssssssssnnnssnnssses 50
LI = = 4 OO O U PTP PR 50
= TR o /0] 0] =1 0 W 51
b. Oswaldo Cruz FOUNAION ...cciiiiiiiii e e e e e e e e e e e e s eaaaaeee s 52
(oS = N OSSPSR 53
2 [T [ SRR 53
a. India-Pan Africa e-Network Technical Collaboration and Knowledge Sharing .........ccccooceeeiineennnne. 54
b. India’s collaboration on human genome SEQUENCING ......uuruurrurrrrrrriiinriiriinnnnnnnnnnninnnnnnnnnnnnnnnnnnnnnne 55
c. India’s collaboration on RETS AeVEIOPIMENT........uuic e 55
G T 11T TSP PRTSP 55
a. Chinese-Angolan ICT infrastructure development collaboration ............ccceeviieiiiiiiieiiie e 56
b. Lighten up Africa Project: an example of collaboration between China, 10 African countries
ANA UNIDO .ottt 56
N V1= oo SRR 56
a. Programme for strengthening capacities for the development of technological projects in
AQUACUIIUI e 57
b. Development of biosecurity protocol in laboratories, greenhouses and fields with genetically modified
OFGANISIMIS 1N PEIU .. e e e e e e e e s bbb e e e e e e s eeee s 58
C. Course in NON-AESIIUCTIVE PraCliCES ....vvuiiiii s 58
LTS T- (U o Y=o )= NSO PRP TSP 58
D. MAJOR GOVERNMENT INITIATIVES FOR SOUTH-SOUTH TECHNOLOGICAL COLLABORATION ........... 58
1. Recent major intergovernmental initiatives ..........oooiiiiiiii 59
. BRICS SUMIMIUES. 1 tttitti ettt e e e e e e e e e e e et e e e s bbbt a e e e e e e s bbb aaeeeeennenanes 59
b. The India-Brazil-South Africa Dialogue FOrUM .. ....coiiiiiiiiiii e 59
c. The Istanbul Plan of Action and the Turkish INItAtive ............vv e 59
2. Other governMENT INIHATIVES ....iiiiiiiiiiiie e e e e e e e e e e e s raee s 61
= T o7 P OT S PPPPPPRRRN 61
i. Africa’s Science and Technology Consolidated Plan of ACHION .......vvviiiiiiiiiiiii e 61
ii.  African ECONOMIC COMMUNITY ©.uuuutiiiiiiiiiiiii s 61
ii. Technological collaboration in the Economic Community of West African States and
the Southern African Development COMMUNITY .....uveuvueeiiriiiiiiiii 62
TR 1 T 62
i.  The Association of Southeast Asian NatiONS ........coooiiiiiiiie e 62
c. Latin America and the CarbbEan ...........icii i 62
3. INTErregioNal COOPEIATION ... .uutiiiiii sttt e ettt e e bt e et e e e bbbt e e e e e e s bbbt e e e e e e s bbb e e s 64
a. New Asian-African Strategic Partnership (NAASP)........ooiiiiii e 64

b. Programmes of international organizations to support South-South technological
COlRDOTATION ..ttt et e e 64




CONTENTS vii

E.

F.

IMPACTS OF ONGOING ACTIVITIES ON TECHNOLOGY AND INNOVATION CAPACITY .....cccocmimnmrianisnnas 65
CHAPTER SUMMARY ...coiiiiiiiiimtiisniisssiissiississsssssssssssassssasssssss s sasssss sasss iass s sns asssssss sasns sasssasnssnsnsssansssnnsssnsssnnasn 66

CHAPTER IV HOW CAN THE SOUTH PROVIDE A NEW IMPETUS FOR BUILDING

ININOVATIVE CAPA CITY 2 et e rae e s e e e a e ae s e e s e aneaneanennens 73
A. INTRODUCGCTION....cciotisutssisusssnssssssnssssssssassssssasssassssssassssasassssnssssssnssansanssansssssansssssssssssssssssesassssnsassssassssssnsssnssanssnssn 73
B. PRINCIPLE 1: INTEGRATING THE TECHNOLOGICAL NEEDS OF DEVELOPING COUNTRIES INTO
SOUTH-SOUTH EXCHANGES. ......coiiiiiimmrrinisssmnsnmssssssssssssssssssssssssssssmsssssssssassssssssssssss s sasssssmsssssssssnnnssssssssnnnnsnnss 75
1. Building absorptive capacities to tap into South-South trade and global production networks ............... 76
2. Targeting internal and external constraints on building capabilities ..., 78
a. Internal constraints on building CapabIltIES ... ....eeeeeeeee e 78
i. Inadequate investments in techNologiCal IEArMING ......vvuuurririiiiiiiiiiiiiiiieieieereerereeerreeerreeereeereereeerene 78
ii. Weak SUppOIt tO I0CAl ENTEIPIISES ...uuiuiiiiiiiiiiiiiiiiiiitittitaiibae b e bbb b as bbb aaasasbasassssssssssaaesesesne 79
i, Weak iNStHUIONaI INKAGES ...eei ittt 80
iv. Inadequate domestic resources to create a supportive environment for innovation....................... 80
b. External constraints on learning and building capabilities.............vvvieiiin 81
C. PRINCIPLE 2: SHARING EXPERIENCES IN BUILDING INNOVATION CAPABILITIES THROUGH
PROACTIVE POLICIES 81
1. General policy insights from country-level EXPENENCES ......cvvvviiiiiiiiiii e 82
2. Specific policy strategies and policy linkages to promote innovation-led growth ..........ccccoccciiiiiinnnnnn, 82
a. The role of the State in promoting technological [8arniNg...........ccovviviiii i 82
b. Appropriate technologies for technologiCal CAtCN-UD ......vvuuiiiiiiiiiiiiiiiiiiiviiiiiiiiiviiiiiieiieeeeeeeeeeeeeeeeereeee 83
c. IPRs, flexibilities and 1€arning OPTIONS .. ....iiiiuiiiiiiiie e 84
i. India-Uganda collaboration: Quality Chemicals (Uganda) and Cipla Pharmaceuticals (India) ......... 86
ii. Technological collaboration in Bangladesh’s pharmaceutical SECTOr ...........evvvvvviiiiiiiiii 86
iii. Linking innovation policies to broader iNAUSEHal PONICY ....vviviiiiiiiiiiiiiii e 87
D. PRINCIPLE 3: PROMOTING LEARNING THROUGH ALLIANCES AND TECHNOLOGY TRANSFER........... 87
1. Promoting strategic alliances for overall technological growth............cccviiiiiiiiii e 88
2. Technology transfer and developiNg COUNTMES .....uiiiiiiiiiiiiii e 89
E. PRINCIPLE 4: MAKING DEVELOPING-COUNTRY FDI MORE TECHNOLOGY ORIENTED........cccusureussanesas 91
F. PRINCIPLE 5: POOLING RESOURCES OF DEVELOPING COUNTRIES TO ADDRESS COMMON
TECHNOLOGICAL CHALLENGES.......cccssutatismrssisnsssssnsssssssssssssssssssssssssssssssssssssassssasssssssssssssnsssnssssssnssssssnsssnesas 91
G. LEVERAGING THE SOUTH FOR TECHNOLOGY AND INNOVATION: POLICY INCENTIVES AND

O I (0 92

TR EER, STRRSHHEAN 4T

https://www.yunbaogao.cn/report/index/report?reportid=5 9788




