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1. Introduction 

Roles of science and technology (S&T) on economic development have been well 

recognized.  Almost all of (economically) developed countries have also strong S&T 

institutions.  Scientific productivity of their universities and research centers are 

considerably high, followed by intensive technology development at their industries.  

Innovation system is no longer just a nice concept, but has become an effective tool for 

developing their economy.  Exception to side-by-side S&T and economic developments 

may only be observed in oil and gas resource rich countries.  

Awareness on significant contribution of S&T on economic development has significantly 

increased among policy makers, academicians, and business communities in Indonesia.  

Government of Indonesia has clearly stated that strengthening human resource and S&T 

were one of three main strategies for accelerating and expanding economic 

development, as indicated in the Master Plan of Indonesian Economic Development 

2011-2025 (known as MP3EI). However, a lot of works have to be done in both sides of 

the coin: S&T and economic development. 

It is clearly understood that economic development is not only depend on S&T capacity.  

Moreover, S&T contribution is not directly and solely associated with advancement of 

S&T.  There is one most crucial aspect that should not be ignored is relevancy of the S&T 

developed with technological demand for managing economic resources or for solving 

economic problems. 

 

2. Current Status of Indonesian S&T development 

Scientific productivity of Indonesian S&T institutions (universities and R&D institutes) was 

considerably low, as indicated by total number of annual publication in peer reviewed 

journals; however, there was significant increase observed since 2008. For instance, 

articles published annually by top-eight universities during period of 2008-2011 (total of 

130.25 articles or 16.28 articles/university) was more than doubled compared to those 

published annually during period of 2001-2007 (total 61.29 articles or 7.66 

                                                           
1
  Keynote Speech at International Seminar on “Ecological and Socioeconomic Functions of Tropical Lowland 

Rainforest Transformation System”, IPB, 20 June 2012. 



articles/university).  This promising trend presumably associated with approval of the 

Fourth Amendment of Indonesian Constitution by the People’s Consultative Assembly in 

2002 which ordered government to allocated at least 20 percent of national budget 

(APBN) for education, as clearly stated in Article 31 of amended version of the 

constitution. 

Most of publications by Indonesian researchers in peer-reviewed journal were based on 

collaborative works with other institutions. Of 5,088 publications by Indonesian 

universities evaluated, 76.3 percent were based on results of collaborations with national 

and/or foreign institutions. The percentages were even higher for non-university R&D 

institutions, 90.6 percent and 94.3 percent for Non-Ministrial Government Institutions 

(LPNKs) and Ministrial Research and Development Agencies (Balitbangs), respectively. 

The high percentage of articles published based on R&D collaborations, in Indonesian 

case may be translated into two very different perceptions, i.e. (1) R&D collaborations 

have been proven to be an effective way to encourage R&D institutions in Indonesia to 

publish results of their R&D activities, or (2) researchers and R&D institutions in 

Indonesia are very dependent on their partners for publishing in international journals. 

These two perceptions could be further evaluated based on role of the Indonesian 

researchers in publishing the articles, i.e. as first or corresponding author or as co-author. 

It is fair to assume that researcher who leads or dominantly contribute in planning and 

conducting the R&D activities and writing the article would have the privilege to be the 

first author. 

Based on combination of self ability to publish and role in collaborative publication, the 

top-three Indonesian universities (ITB, UI, UGM) do not dependent on collaboration with 

foreign institutions to publish results of their R&D activities in peer-reviewed journal, 

however, R&D collaboration does play significant role in increasing publication 

productivity at these three universities, especially for UGM.  However, LPNK in Indonesia 

indicated more dependent on collaboration with foreign institutions for publication in 

peer-reviewed journal.       

 

3. Contribution of S&T on Competitiveness 

World Economic Forum (WEF) had developed a competitiveness index that are widely 

used at present for evaluating economic performance of a country and the country 

stands among all countries surveyed.  In 2011, total of countries surveyed are 142 

countries.  This composite index is structured based on 12 pillars, including two pillars 

directly related to technology, i.e. technological readiness and innovation.  Furthermore, 

the index is calculated based on scores of 111 indicators (WEF, 2011). 

In 2011, overal competitiveness index of Indonesia was scored at 4.4 on 1 to 7 scale, 

ranked at 46 of 142 countries, and classified as efficiency-driven on its stage of 

development.  The score was lifted by macroeconomic environment, health and primary 



education, and market size pillars, but dragged down by technological readiness, 

innovation, infrastructure, and institutions. 

Low scores on technological readiness and innovation pillars (3.3 and 3.6 respectively in 

2011) indicated that S&T has not contributed significantly to national competitiveness of 

Indonesian economy as it was perceipted by business community.  Furthermore, low 

score on technological readiness has been attributed to low internet users, low 

broadband internet subscriptions, and low internet bandwidth.  All of these indicators 

may associated with unsufficient infrastructures of information and communication 

technology (ICT) or limited awareness of our people on benefits of ICT in doing business. 

Low score on innovation is mainly associated with very low utility patents granted, 

company spending on R&D, capacity for innovation, and quality of scientific research 

institutions. 

S&T will contribute to economic competitiveness only if the S&T products (knowledge, 

formula, prototype, etc) are used in manufacturing consumer products, improving quality 

of services, increasing efficiency in processing industry, or other economic activities.  At 

present, it is commonly believed that domestic technology has not significantly adopted 

by users, except for few products of agricultural technologies, such as high yielding rice 

varieties and some varieties of other crops. 

 

4. Establishing National Innovation System as Solution 

National Innovation System (NIS) is basically a system for accomodating intensive and 

productive interaction and communication among technology developers, technology 

users, regulators/policy makers, and supporting agencies.  NIS is a very complex system, 

however, it always have a basic essential core to build upon, i.e. actors or institutions 

that play role on developing technology, actors or institutions that use the technology 

produced, and government institutions that regulate, mediate, and facilitate interaction 

among the first two.  

Presence of these three actors are essential, but NIS is only considered to be established 

if there are continuous flows of information on technology demands from the users that 

are received by technology developers; and continuous delivery of relevant and 

affordable technologies from the developers and adopted by the users. Four crucial 

factors regulate the flows and should be recognized are: [1] Trust and willingness to 

share information, [2] Sensitivity of technology developers to needs and/or problems 

that require technological solutions, [3] Ability of developers to create technically-

relevant and economically-affordable technology, and [4] Sufficient absorptive capacity 

of the users. 

 

 



There are at least four major issues that Indonesia is currently facing:  

 [1]  Low percentage of national research findings and developed technologies has been 

adopted by domestic users (let alone by foreign firms): Low technology adoption is 

presumably associated with research orientation in the past which is more focused 

on academic issues and rarely designed to answer users’ needs or solving real 

problems; and low technology demands from the users, since manufacturing and 

processing industries has not yet well developed.  Both sides (developers and users) 

have to be appropriately synchronized.  Technology development should be directed 

towards a more demand-driven approach and economic development should be 

focused on increasing added value of primary products or commodities. Processing 

and manufacturing industries ought to be pushed forward; 

[2]  Insufficient trust by industry (and in some cases also by government agencies) to 

domestic R&D institutions for developing reliable technologies.  At present, 

technology needs by both industries and government are mainly fulfilled by 

acquiring foreign technology, usually for three practical reasons, i.e. [a] imported 

technologies are believed to be more reliable and proven; [b] it is cheaper to buy 

than to fund research for developing the required technology; and [c] purchased 

technology can be used almost instantly, significantly reducing waiting time; 

 [3]  Existing regulations and policies have not significantly contributed in establishing 

conducive environment for innovation:  There are some regulations that have been 

approved and also some good policies that have been formulated, however, for 

some technical reasons, these regulations and policies are not able to be fully 

implemented. For instance, there are two government decrees on tax incentive for 

companies which financially support R&D (Government Regulation 35/2007 and 

93/2010), but so far, not so many companies interested or even know about such 

regulations; and 

[4]  Inadequate funding for R&D activities:  At less than point one percent of GDP 

allocated for supporting R&D and innovation activities, it should not be easy to 

establish, develop, or nurture a productive NIS. It is even harder under current 

circumstances, whereas R&D activities have not yet been focused on prioritized 

issues and oriented towards solving economic problems or delivering technology 

needed by potential users. Inefficient -if not ineffective- R&D expenditures are 

mainly due to lack of mutualistic collaborations among R&D institutions and rare 

interaction with technology users. 

 

5. National policy on S&T 

Increase in R&D funding should go hand-in-hand with effort to reform R&D governance, 

to establish effective internal control system, and to develop workable scenario for 

performance enhancement, including to formulate sound incentive systems.   



Workable solution for a problem in a country, most likely will not automatically work for 

similar problem in another, since the ecosystem is different and working culture is also 

not identical.  It would be better not to copy-and-paste what works in foreign country, 

instead, as a wise option, be better of trying to comprehend anatomical problems of own 

country and tailoring specific solution accordingly.   

For couping problems related to low percentage of adopted technologies, we have to 

encourage demand-driven R&D to create relevant technologies needed for producing 

commercial goods and/or required by government to improve quality of public services 

or national security; and to strengthen absorptive capacity of domestic technology users.   

All regulations and policies should be aligned for creating conducive ecosystem for 

innovation, this may include revision of some current regulations.  Targeted regulations 

may include –but not limited to- regulations on S&T, finance and tax systems, 

manufacturing and service industries, higher education, international trade, and social 

welfare.   

Government has many roles in NIS, including as technology user, especially for national 

security and defense, improving quality of public services, and providing social and 

economic infrastructures. However, in grand scenario of NIS, the most expected roles of 

government is to nurture a conducive ecosystem through solid and comprehensive 

regulations, comforting facilitation, and active intermediation such that will intensify 

interaction and communication among innovation actors. Policy and regulation needed 

ought to include tax and other incentives for R&D activities, clear direction and priority of 

technology development (National Research Agenda), and flexibility on human resource 

mobility. 

Despite favorable public policy and financial incentives to encourage R&D collaboration 

among Indonesian universities and R&D institutions, there are still some constraints in 

managing and maintaining such collaborations.  A low degree of collaboration among 

Indonesian researchers from different research organizations has been observed, as 

indicated by number of co-authorship.  

On the other hand, Indonesian universities and public R&D institutions showed strong 

preference to collaborate with foreign institutions. Most of articles published in peer-

reviewed international journal were results of collaborative researches, predominantly 

with foreign partners.  Up to 2011, researchers at public R&D institutions in Indonesia 

indicated higher degree of dependency with their foreign partners than academicians at 

universities did. 

 

6. Closing remarks 

There are at least four wishes that hopefully will come true in order to signify role of 

science and technology on improving national competitiveness: (a) government allocates 



at least one percent of GDP for supporting R&D and innovation activities as suggested by 

the National Innovation Committee (2011); (b) industries respond to government 

incentives with increase in their direct involvement on or contribution to R&D and 

innovation activities; (c) academicians and researchers conduct more researches based 

on demand for increasing national competitiveness and improving prosperity of the 

people as mandated by our constitution; and (d) policy and regulation in economic 

sectors ought to be well-aligned with national effort to establish an effective and 

productive innovation system. 
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