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1. Introduction 

There are some worries on mismanagement of natural resources by local government after the 
decentralization law has been enacted in Indonesia.  Also, there are some concerns associated 
with ineffectiveness of development programs at local and national levels on improving 
prosperity of the people.  On the other hand, despite intensive and massive exploitation of 
natural resources which in many cases cause very serious damage to ecosystem, economic 
performance of Indonesia has not been significantly improved and income per capita is increasing 
but still relatively low for a resource-rich country like Indonesia.  Income disparity seems to be 
widened.  

Environmental problems, disparity and low income per capita, and disintegrating legal 
frameworks have become tough challenges for future Indonesian economic development.  Under 
these circumstances, science and technology (S&T) have been expected to come up with the 
solution.  However, Indonesian S&T sector has been somehow neglected for some decades.  S&T 
budget has been very low (below 0.1 percent of Gross Domestic Product) and consequently will 
not be instantly ready to answer the challenges. 

All of these constrains, along with the mainstream of S&T policy had been heavily in favor of 
supply-push approach for such a long time in the past, have caused very low percentage of 
domestic technologies adopted by users in almost all social economic sectors.  

Consequently, it would take some time to reverse mindset of academicians and researchers from 
supply-push to demand-driven approach in developing technology.  Similarly, it would also be as 
challenging to persuade business communities to adopt domestic technology, instead of 
importing available technology from global market.  These two issues will be major obstacles in 
establishing an effective and productive national innovation system.  Aligning policies of all 
government agencies will also be another challenge, especially if the processes are contaminated 
by multi-polar political interests.  Local (political) interests in current decentralization era make 
this issue become more complicated.  
 

2. Quadruple Challenges in Natural Resources Management 

There are four current and future major challenges in managing natural resources.  Firstly, the 
resources are expected to drive economic growth.  However, in more cases, resources rich 
countries are unable to improve their economy.  This phenomenon is known as ‘the resource 
curse’ (Stiglitz, 2006).  Secondly, in almost all cases, exploitation of natural resources to some 
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degree has created environmental problems.  Thirdly, it is ironic that despite intensive 
exploitation of natural resources in their area, livelihood of local communities in most cases has 
not been improved.  Fourthly, implementation of laws and regulations legitimizing 
decentralization of power and authority has not improved –if not worsened- economic 
development, environmental condition, and prosperity of local communities. 

Classical battle of economy versus ecology.  Effort to increase awareness on the importance of 
balancing economic growth and conserving natural resources could be traced back all the way to 
1940’s - around the year of Indonesian declaration of independence.  The idea has been around 
for more than a half century.  In 1948, Fairfield Osborne published his famous book ‘Our 
Plundered Planet’.  This book may be the earliest reference for sustainable development concept.   

In short, even though awareness on the need to balance between enhancing economic growth 
and effort to maintain ecological functions of natural resources has been campaigned for so long, 
it is still a major challenge for consistently practicing sustainable development in Indonesia, other 
developing countries, and –in fact- for the whole planet earth. 

Rapidly growing emerging economies, such as Brazil, China, India and Indonesia have joined the 
ranks of major industrialized countries as significant emitters of greenhouse gases (GHG). Their 
rapid economic growth has, however, brought about considerable environmental degradation, 
health costs, material damage, and a decrease in agriculture productivity (Jupesta et al., 2011).  
Fortunately, in last few years, there are some green growth policies and programs that have been 
adopted and implemented in many countries.  

For example, Korea has embarked on a far-reaching green growth strategy that promises to lay 
the foundations for a transition from a predominantly ‘brown’ to a green industrial system.  
Korean strategy is implemented with full government commitment and leadership, 
demonstrating that such commitment is feasible in a democracy.  However, what cannot be 
guaranteed is continuing commitment from successive political administrations (Mathews, 2012).  
The message is clear that shifting from conventional to green development is not purely 
economic decision but also a political decision.  Furthermore, Mathews (2012) believed that it 
was unlikely that a future Korean government would completely abandon the green growth 
strategy. This is because it will have developed considerable momentum, and many businesses 
will already see their future growth prospects as tied to green development. 

China also has been very serious in implementing green growth strategy.  He at al. (2012) 
identified four major challenges for China’s Green Growth: (1) if China continues the current pace 
of economic growth in rapid expansion mode it would sooner run up against its resource and 
environmental limits, therefore, the structure of China economy needs to be fundamentally 
reoriented; (2) China needs to develop a global agenda to further legitimize its international 
position; (3) up to now, China's environmental management has been strongly state-driven and 
organized, but clearly the capacity of the central and also local governments in greening China is 
limited; and (4) synchronizing environmental and social agendas for economic development 
sustainability.  

Malaysia has also launched some green initiative, such as Green Building Index which was 
introduced in 2009 (Chua and Oh, 2011).  They argued that pursuing green technology in 
economic and social developments was not only helps sustain the non-renewable fuels, 
safeguards and minimizes the environmental degradation due to carbon emission; it also creates 
a strong green economy and industry. 



Schreurs (2012) observed that the slow pace of progress in the international climate negotiations 
was contrasted by the dynamic changes occurring on the ground as competition among countries 
for green technology leadership heats up. China, Germany, Japan, and the United States all 
exhibit interest in being green technology leaders, although the United States could fall behind 
due to lack of strong federal government support for climate action.  Furthermore, Schreurs 
(2012) also noted that despite some serious differences in the positions of China, Germany, Japan 
and the United States in the international climate negotiations, there was growing agreement 
among them in the importance of staying competitive in green technologies. While competition 
can at times lead to frictions, there was also much potential for greater cooperation among them 
in the development and deployment of clean energy and environmentally-sound technologies. 

Green growth strategy is not only concern of emerging and developed countries or industrialized 
economies, but should also be implemented in less developed and agriculturally-based 
economies.  Nepal (2012) had explored roles and potentials of renewable energy in Nepal as part 
of green growth strategy.  Renewable energy has a significant role to play in the electrification of 
rural areas in developing economies and contribute towards sustainable development.  He 
concluded that innovative subsidies and tax incentives, adequate entrepreneurial support, 
strengthening institutional arrangement, and promoting local community-based organizations 
such as the cooperatives were the necessary factors in promoting the green technologies in 
countries like Nepal. 

Indonesia has also adopted green growth strategy for negotiating balance between need of the 
country to enhance its economic growth and responsibility in maintaining ecological functions of 
its natural resources.  Jupesta et al. (2011) reported that Indonesian green development policy 
has been implemented through an approach that combines a so-called Energy Mix Policy and a 
REDD+ program.  The Indonesian Energy Mix Policy is founded on two pillars: securing energy 
supply is important for maintaining and enhancing industrial growth, and increasing the share of 
renewable energy is a crucial element of a green growth path.  However, Jupesta et al. (2011) 
also noticed that some of the policies lead to conflicting outcomes. While the energy policy of 
2006 seeks to expand land for biofuel production, the climate policy of 2009 intends to 
implement a moratorium on deforestation. 

Poverty eradication as the third challenge.  Development sustainability is not only depend on how 
well a country manages its natural resources but also on how much prosperity of its people has 
been improved, since poverty frequently is a serious threat to environment and may also cause 
political instability.  Therefore, green growth strategy should also include participation of those 
who are economically less fortunate.  For instance, reforestation program should be planned with 
-not for- local communities and implemented with participation of the locals. 

There are some projects all over the world focus on this specific issue, mostly focusing on 
rehabilitating or preserving natural ecosystem with direct involvement of local communities.  For 
example, there was a project in Mozambique that pays local people for carbon forestry activities.  
Main objectives of the project were to alleviate poverty of local communities as well as to 
improve quality of ecosystem.  Jindal et al. (2012) found that the impact was not as expected.  
Even though the poorest households participated widely in the project, the impact on incomes 
was small despite generous carbon accounting and contract terms. Leakage and impermanence 
remained strong concerns. Development activities under the project unrelated to carbon 
sequestration had a much bigger impact, albeit on a smaller number of households. 

Finding of Jindal and his colleagues is important in confirming that challenges associated with 
effort to improve prosperity of rural communities are not as simple as expected.  Considering 



knowledge and skill of rural communities, also both history and theory, Dorward et al. (2004) 
convinced on preeminent role for agricultural growth in poverty reduction in poor agrarian 
economies.  However, they found that agricultural growth has faced new difficulties. Many of 
these difficulties were endogenous to poor rural areas; others were resulted from broader 
processed of global change.  Moreover, they believed that active state interventions were 
important in supporting critical stages of agricultural market development. 

Bebbington (1999) suggested that for successful involvement of local communities, attention had 
to be paid to the importance of social capital as an asset through which people were able to 
widen their access to resources and other actors.  The social capital is a positive endogenous 
factor that should be optimally explored for increasing probability for successful poverty 
alleviation programs. 

There are strong suggestions for empowering local communities in managing natural resources.  
For instance, based on their study on decentralization policy in coastal management in Brazil and 
Indonesia, Wever et al. (2012) suggested that local communities need to be better informed, 
capacitated, and officially supported in their quest to protect the ecosystems (which their 
livelihoods depend on) for coastal management to be socially more just and environmentally 
more benign. 

Engel and Palmer (2008) suggested payments for environmental services (PES) from government 
to local communities as an alternative to negotiating logging agreements with timber companies 
for relatively low financial payoffs and at high environmental cost.  However, they also warned 
that it was important to understand the details of the local context in order to design PES 
programs appropriately.  This implies that besides empowering local communities, any program 
in natural resource management should also be specifically formulated based on local physical, 
social, and economic conditions. 

Ineffectiveness of Decentralization Policy.  Many studies reported that decentralization in 
managing natural resources could worsen impact on environment if local government mistakenly 
took advantages of the authority.  For example, based on their research on governance of forest 
in Indonesia, Wollenberg et al. (2006) reported that without strong democratic measures in place 
or the oversight of central government, the potential for collusion among local ethnic elite, 
district officials and entrepreneurs to further their own interests continues. Unclear policies and 
authorities, as well as uncertain land use designations and management rights for most of the 
district, leave forests dangerously in limbo. 

Illegal logging in Indonesia was not a simple case of criminality, but a complex economic and 
political system involving multiple stakeholders (Casson and Obidzinski, 2002).  Furthermore,   
they also concluded that regional autonomy had also created a supportive environment for the 
illegal logging trade and allowed it to gain resilience.   

Similar result was reported by Spiegel (2012) in a more recent study on regulatory complexities in 
mining sector in Indonesia.  He found that governance decentralization processes and mining 
regulation reforms that prioritize the enforcement of property rights schemes have contributed 
to problems of livelihood insecurity and poor environmental governance. 

In general, based on his research carried out in the Indonesian following the inception of a 
decentralization program, McCarthy (2004) examined how political processes at the national, 
district and village levels have led to highly volatile socio-legal configurations that create 
insecurity and heighten resource conflicts.   



In contrast, Jupesta et al. (2011) believed that regional autonomy and decentralization of 
economic and political power to provincial and local governments was crucial for addressing key 
social, economic and environmental concerns.  The central government should limit its mandate 
to setting national standards and legal instruments. 
 

3. Technology for Managing Natural Resources 

Not all problems associated with natural resources management can be solved by technology, 
since –by nature- not all of the problems are technological problems.  Some of the problems may 
be solved with appropriate public policy which followed by consistent implementation and 
strictly managed based on principles of good governance. 

Having that in mind, and four main challenges described earlier, technologies for managing 
natural resources should be directed to: [1] increase values of raw materials or commodities and 
increase efficiency in every phases of processing and/or manufacturing of commercial products; 
and [2] nullify or at least minimize negative impacts of every economic activities associated with 
exploitation and use of natural resources on environment, and/or remedy the impacts.  In 
addition to these two major types of technology, it should also be developed technologies that: 
[3] are technically and financially affordable for low income rural communities, designed for 
supporting their economic activities, mostly in agricultural sector; and [4] are tailored specifically 
for processing local commodities and other natural resources (Figure 1). 

   

 

Figure 1. Technologies in managing natural resources for enhancing economic 
growth, minimizing negative impacts on environment, responding to 
needs for poverty alleviation, and specifically tailored to cater local 
potentials. 

It should also bear in mind that not all technologies developed have to answer all four challenges, 
but all four types of technologies have to be developed in order to tackle the challenges.  Ministry 

Technologies 
for Managing 

Natural 
Resources 

Economic 
Growth 

Eco- 
Friendly 

Desentra-
lization 

Poverty 
Alleviation 



for Research and Technology is encouraging for developing technologies based on domestic 
demands, including technologies for managing our natural resources.   

The Master Plan of Acceleration and Expansion of Indonesia Economic Development 2011-2025, 
known as MP3EI, had identified economic activities suitable and recommended for each 
economic corridor.  Also, it had recognized technology as one of main strategies for future 
Indonesian economic development.  In accordance with collective effort for implementation of 
MP3EI, technology development in Indonesia should also be prioritized for supporting the 22 
MP3EI’s economic activities which are heavily related to natural resources management.  
 

4. Epilog 

As closing remarks, it is proper to quote a conclusion made by van der Eng (2010) in his study: 
“The case of Indonesia appears that economic growth in recent decades was ‘perspiration’, rather 
than ‘inspiration’-based”.  However, since 2011, Indonesia was able to end its transitional stage 
of development from factor-driven to efficiency-driven, to fully enter the efficiency driven stage 
(WEF, 2011).  Hopefully, this momentum will also mark a new beginning for a better way of 
natural resources management in Indonesia. 

Domestic technology should play a more significant role.  WEF (2011) has remained us that: “In 
the long run, standards of living can be enhanced only by technological innovation. It means 
sufficient investment in R&D, especially by the private sector; the presence of high-quality 
scientific research institutions; extensive collaboration in research between universities and 
industry; and the protection of intellectual property”. 
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