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INTRODUCTION

üRationale

üKeyproblems

üExisting explanation

üSeeing the complex problem 
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ACTUAL REASONS

ÅR&D BIAS TO DEVELOPED COUNTRIES, 

ĄINCORRECT FOR KOREA, TAIWAN, CHINA AND INDIA

ÅINNOVATE WITH R&D 

Ą INTEGRATE TO òGPNó AND NOW òGINó

RATIONALE

WHY LRDC s NEED TO RAISE

R&D INTENSITY

IMPORTANT REASONS

ÅSECTORAL PRODUCTIVITY AND COMPETITIVENESS

Å HIGHER ADDED VALUE AND STRUCTURAL CHANGE

ÅSOCIETAL PROBLEMS SOLVING

ÅABSORPTIVE CAPACITY IN DIGESTING FOREIGN TECHNOLOGY

ÅDOMESTIC TECHNOLOGICAL CAPABILITY

ÅQUALITY OF RESEARCH SCIENTIST AND ENGINEERS (RSE)
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R&D, INNOVATION ,

INFRASTRUCTURE

THE PROBLEMATIC  ELEMENT S IN

DEVELOPING COUNTRIES

(Global competitiness report, 2015)

KEY PROBLEM S

(FOR INDONESIA AND LRDC s)
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KEY PROBLEM S

FOR INDONESIA AND  LRDC s
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SCIENTIFIC EXPLANATION

(CONCEPTS AND EMPIRICAL STUDIES)
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LRDCS URGENTLY NEED MASSIVE OWN SCIENCE AND

TECHNOLOGY (S&T) CAPABILITIES , Elly (2009), Lee (1988) ,

Ozcelik (2 008 )

LEARNING THROUGH òINFORMAL EXPERIENCESó AND  

òFORMAL SCIENTIFIC ACTIVITY OR R&D INTENSITY, Lundvall 

(200 9), Oyeyinka and Rasiah (2009), Kodama, (2014), Aminullah 

(2012, 2014). 

DRIVING GROWTH THROUGH CONSTRUCTION SECTOR 

DEVELOPMENT, Giang (2011), Ozkan (2012), Kahn (2014), 

Chiang (2015). 

INVESTMENT  IN CONSTRUCTION SECTOR , ITS BACKWARDS 

AND FORWARDS LINKAGES THROUGH SUPPLY CHAINS, Oõbrien 

(2009), Pryke (2009), Huh (2011).



UNDERSTANDING  THE COMPLEX 

PROBLEMS (AS A WHOLE)

ANALOGY:

seeing the 

forest for

the tree
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LEARNING WITH LOW/

WITHOUT R&D INTENSITY

IN LRDC s

üStatistical  evidence
üCase study evidence

INDONESIA



LOW R&D INTENSITY

(STATISTICAL EVIDENCES )

Trends of  R&D activities in Indonesia (1969-2013)
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i. large portion of LMT 

industry,

ii. lack of government 

attention ,

iii. low private R&D 

intensity



LOW/WITHOUT R&D EXPENDITURE

(CASE STUDY EVIDENCES)
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1. CAPITAL GOODS FIRMS:

* learning without conducting formal R&D

Ą innovation/upgrading through users -producer interactions/

collaboration

Ą developing new design of existing products in engineering

workshops

2. NATURAL RESOURCE BASED -FIRMS:

* learning by conducting formal R&D

Ą intramural R&D (natural cosmetic firm, food firms),  

extramural R&D only (large food firms)

3. BIOBASED CHEMICAL FIRMS:

* learning by conducting R&D

Ą cross functional team involving formal R&D unit (large firms)

Ą learning by (doing, using, interacting) informal  R&D /small 

laboratory (small firms)

SOME CASES:



3 

R&D INTENSITY AND   

ECONOMIC PROSPERITY

üVariety of R&D intensity

üCapacity to raise R&D intensity in Indonesia

üHigh prosperity with medium R&D intensity 



VARIETY OF R&D INTENSITY

(VIEWED FROM ECONOMIC PROSPERITY)
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CAPACITY TO RAISE R&D INTENSITY

(FACTOR OF INITIAL CONDITION)

FUTURE TRENDS OF R&D INTENSITY AND ECONOMIC GROWTH IN INDONESIA

(2012-2045)
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Source: the simulation results of EGRI model, 2015

low  initial

condition

futurepast
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CAPACITY TO RAISE R&D INVESTMENT

(THE LIMITS OF R&D INVESTMENT)

FUTURE TRENDS OF CHANGE IN GOVERNMENT AND INDUSTRIAL R&D 

IN INDONESIA (2012-2045)
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(2016 -2025)

üGov RD average

increase 15%

üInd RD average

increase 30%



HIGH PROSPERI TY WITH MEDIUM R&D INTENSITY

(UNEVEN PHENOMENON )

FUTURE TRENDS OF R&D INTENSITY (%) AND GDP PER CAPITA (US$000) 

IN INDONESIA (2012-2045)
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South Korea (1990-2013)
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BALANCE OF 

INFRASTRUCTURE QUALITY 

AND R&D INTENSITY

üInfrastructure quality and R&D intensity  

üContribution of construction investment

in theeconomy and industrial development 

üAnticipating emergent event in the future



HIGH INFRASTRUCTURE QUALITY 

WITH MEDIUM/LOW R&D INTENSITY
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FUTURE TRENDS OF INVESTMENT IN CONSTRUCTION 

AND ITS CONTRIBUTION TO GDP (2012-2045)
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futurepast

CONTRIBUTION OF CONSTRUCTION INVESTMENT 

TO ECONOMIC GROWTH
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IMPACT OF CONSTRUCTION INVESTMENT 

ON INDUSTRIAL DEVELOPMENT
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1. Competitive product and service quality by easyness 

in doing business 

2. Growing the global industries with outward foreign 

direct investment (OFDI)

3. shifting manufacturing sector from low value to high 

value industries such as basic industries, structural, 

metal, chemical based industries.

4. Emergence of promising high technology or sunrise 

industries such as nano-technology, biotechnology 

and renewable energy. 

INFRASTRUCTURE QUALITY Ą INDUSTRIAL R&D



ANTICIPATING EMEMERGENT EVENT 

IN THE FUTURE

DELAY EFFECT OF  INVESTMENT IN CONSTRUCTION  ON SLOW GROWTH

(2016-2020)
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futurepast
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BUSINESS 

CYCLE (KUZNET)  

1998, 2008, 2018
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RESEARCHER IN R&D 

AND LEVERAGE POLICY
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üRelationship between reseracher in R&D and  R&D 
intensity  
üQuantity of reseacher in R&D needed by Indonesia
üCapacity to raise reseracher in R&D
üLeverage policy for industrial technology excellence in 
future
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INCREASING IN R&D INTENSITY 

NEEDS TO INCREASE RESEARCHER IN R&D


