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Introduction 

Under the current scenario of rapid human population growth, achieving efficient and 

productive land use for food production while conserving biodiversity is a global challenge.  

Surely, Indonesia is also facing and should overcome this challenge.   

At present, Indonesia is no longer self-sufficient in rice and highly dependent on import for 

other food commodities.  Consequently, Government of Indonesia is pushing extra hard to 

increase food production, especially for rice.  If it is not wisely planned and carefully executed, 

this effort might be achieved at expense of severe decline in biodiversity. It should also be 

noted that the one who will execute food production activities in the fields are our farmers.  

Majority of Indonesian farmers are poor and not adequately educated.  Therefore, efforts to 

increase productivity may unintentionally create threat to local biodiversity.  

Local government should also be directly and actively involved in monitoring food production 

activities; educating and guiding farmers during this process to minimize negative impacts to 

environment, including probable impact on biodiversity.  It becomes clear that effort to balance 

between increasing food production and biodiversity protection cannot be downgraded only to 

technical aspects; government’s roles and farmer’s socio-economical capacity have to also be 

considered. 

This paper will cover issues on urgency for increasing food production, responsibility for 

maintaining biodiversity, and other considerations associated with social capital and technology 

contribution. 

Urgency for increasing food production 

Since population is continuously growing, there is no other option than to equalize it with 

continuing increase in food production.  Rapid population growth of more than 2 percent per 

year is observed in poor countries, especially in sub-Saharan Africa.  Countries with rapid 
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growth confront adverse social, economic, and environmental pressures.  The rapid growth 

becomes a serious threat to wellbeing.  Indonesia is classified in moderate annual growth of 1–

2 percent.  In contrast, fortunately, most of Eastern Europe (including Rusia), Japan, and a few 

Western European countries are characterized by population decline (Ezeh et al., 2012). 

It has been predicted that Indonesia population will reach 273.1 million in 2025 and if 

population growth rate beyond 2025 is still around 1 percent in average (in 2008 was 1,175 

percent), then Indonesian population in 2050 will be more than 340 million.  This will be an 

enormous population to nourish.  Consequently, national food production should be boosted in 

accordance with the population growth rate.   

This task will not be easy.  Not only because massive volume of food has to be produced but 

also due to increasing constraints that will be encountered in producing foods in the future, 

including less availability of arable land due to conversion to non-agricultural uses, less 

workforce will be interested in agriculture as urbanization continue to occur, unfavorable and 

unpredictable changes of climate, more expensive costs of food production mainly associated 

with increase in energy price, and competition on use of agricultural products for biofuel.   

Technology is expected to solve some or part of these constraints. 

Currently, Indonesia is no longer self-sufficient in rice.  Other major food commodities are also 

depending on import.  Indonesia spends about US$ 5 billion per year for importing foods.  

Almost 100 percent of wheat for domestic consumption of 8 million tons annually is imported.  

Eighty percent of milk is also imported.  In addition, Indonesia is still importing significant 

portion of corn, soybean, sugar, and meat.  Ironically, even salt is imported, despite Indonesia is 

a maritime country.  Significant volume (1.6 million tons) of salt is imported annually. It costs 

Indonesia of about US$ 90 million per year.  

Even though, all efforts on maximizing yield and minimizing yield losses had been implemented 

and favorable results have been achieved, it seems that additional lands are still inevitably 

needed.  At present, acquiring additional land for agriculture will be challenging.  Agriculturally 

fertile land has been continuously converted for industries, residential areas, or infrastructures.  Land 

conversion rate in Indonesia is about 47,000 hectares per year.  Mostly (43,000 hectares) was in Jawa.  

In 1997, total acreage of rice field was 8.5 million hectares, significantly declined to 7.8 million hectares 

in 2000. 

Indonesian Parliament had approved law on protection of land for sustainable food production 

on 16 September 2009.  However, local governments are the ones that have the authority in 

assigning which agricultural lands will be classified as land for sustainable food production.  

Only after the lands are assigned, then they are protected by law and cannot be converted for 
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non-agricultural uses.  There is no obligation for local government, however, to assign all of its 

agricultural land as land for sustainable food production.  Hopefully, this law will be effective. 

In Indonesian case, to compensate for declining land availability in Jawa, new agricultural land 

can only be established on less fertile, sub-optimal lands in outer islands, i.e. Sumatra, 

Kalimantan, and Papua.   

Sub-optimal lands in Indonesia are characterized by low nutrient content, permanently flooded 

(inland and tidal swamps), severely dry (low rainfall such as in East Nusa Tenggara islands), 

saline soil affected by sea water intrusion, or steep slope with high erosion risk.  Constraint 

associated with managing these sub-optimal lands for food production is more of economical 

than technological matters.  At present, high costs of infrastructure development and 

maintenance, and also technological inputs are major economic constraints in increasing food 

production. 

Two approaches may be practiced in managing sub-optimal lands.  Firstly, improving soil 

fertility by application of eco-friendly fertilizers, conditioners to neutralize soil pH, and 

beneficial soil microbes; developing suitable irrigation/drainage system to ensure optimum 

water availability; and constructing terraces to prevent surface erosion for steep slopes.  

Secondly, selecting adaptable food crops and developing tolerant/adaptive cultivars to physico-

chemical characteristics of each sub-optimal land.  First option inevitably requires huge 

investment and may also face higher environmental risk.  Second option may not be a quick-win 

solution, since it takes time to develop such cultivars; however, it is believed to be a more eco-

friendly alternative. 

Clearing new lands for agriculture may cause severe disturbance to native ecosystem; which in 

turn, may create unsuitable micro environment for some species.  Moreover, it might cause 

decrease in biodiversity at and around the cleared sites. 

Achieving food security and maintaining biodiversity, is it possible?  

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 the need to balance between enhancing economic growth and 

maintaining ecological functions of natural resources has been campaigned for so long, it is still 

a hard challenge for consistently implementing sustainable development principles.  Brussaard 

et al. (2010) alerted us that with mounting pressures to increase food security and stop 
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biodiversity decline, it is counterproductive that agriculturalists and conservationists often find 

themselves in opposing camps. 

Furthermore, although almost 14 percent of the earth’s surface is classified as protected areas, 

rapid decline of biodiversity has not decelerated.  Continuous decline of biodiversity may be 

caused by many factors or combination of these instigating factors, including overexploitation 

of natural resources, fragmentation and degradation of habitat, pollution, climate change, 

invasive species, and inappropriate regulation and/or public policy.  Many countries or local 

government are reluctant to set aside land solely dedicated for biodiversity conservation, 

especially if the lands have high economic potential. 

There are two extreme options, intensive agriculture (land sparing approach) or eco-agriculture 

(land sharing approach, also known as wildlife-friendly farming).  Scientific scrutiny and 

creativity were needed to establish the best ecological means to be applied, to reach the 

ultimate goal of sustainable development and food security. The advocated science should 

empower stakeholders from local to global levels with formal knowledge, supplementing 

informal knowledge, and further inform the decision-making process by developing alternative 

scenarios for reconciling agricultural production with biodiversity conservation (Brussaard et al., 

2010). 

Brussaard et al. (2010) believed that feeding the world was possible without further 

encroachment of agriculture into natural ecosystems.  Without ignoring the necessary 

demographic, socio-economic, institutional and governance requirements, they made the case 

for a science that developed the best ecological means to produce food in a way that had 

substantially less negative effects on biodiversity and associated ecosystem services and, 

indeed, should be able to contribute to their persistence and enhancement. However, there are 

real tensions between, on the one hand, the opportunity costs of biodiversity conservation (for 

direct use and for conversion to agriculture) and on the other hand, the ecosystem service 

values and option values associated with biodiversity. They concluded that significant changes 

in policies, institutions and practices are necessary to make advances in ecology work for 

reconciling biodiversity conservation and food security. 

Tscharntke et al (2012) argued that agricultural intensification in a land sparing approach fails 

to account for real-world complexity.  It is agriculture practiced under smallholder farmer (not 

large-scale farming) dominates landscapes and is currently the backbone of global food security 

in the developing world.  A major argument for wildlife friendly farming and agro-ecological 

intensification is that crucial ecosystem services are provided by biodiversity; whereas the land 

sparing concept implies that biodiversity in agro-ecosystems is functionally negligible.  Loss of 

biological control can result in dramatic increases of pest densities and natural pollinator 

services. Inappropriate agricultural management can lead to environmental degradation. 
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Hence, the true value of functional biodiversity on the farm is often inadequately 

acknowledged or understood, while conventional intensification tends to disrupt beneficial 

functions of biodiversity.  

Phalan et al. (2009) suggested that trade-offs between biodiversity and yield are prevalent. 

While there are some wildlife-friendly farming systems that support high species richness, a 

large proportion of wild species cannot survive in even the most benign farming systems. To 

conserve those species, protection of wild lands will remain essential.  Sustainable 

intensification could help to facilitate sparing of such lands, provided that as much attention is 

given to protecting habitats as to raising yields.  Yield increases can facilitate land sparing.  

However, policies and social safeguards will need to be context-specific.  

Restricting human requirements for land globally will be important in limiting the impacts of 

increasing food production on biodiversity. To achieve this, society will need to integrate 

explicit conservation objectives into local, regional and international policies affecting the food 

system.  Ultimately, neither wildlife-friendly farming nor land sparing is a complete solution: 

they will only delay and not avert biodiversity loss unless humans are able to limit their 

requirements for land.  Biodiversity conservation will fail if we expect it to be achieved solely as 

a by-product of other policies such as sustainable intensification. It can however succeed, if 

explicit objectives, and steps needed to deliver them, are integrated throughout local, regional 

and international policies affecting the food system (Phalan et al, 2009). 

Smith et al 2012 compared among policy approaches, such as payments for ecosystem services, 

wildlife-friendly farming, and conservation-reserve planning. They argued that the strategic 

approach must be matched to the region. That is, land-use policy and research agendas 

focusing on improving agronomic and ecological functioning need to be coordinated, and 

informed by integrated knowledge about the ecological, agronomic and socio-economic 

characteristics of a region.  

Social aspects should also be considered 

Development sustainability does not only depend on how well a country manages its natural 

resources but also on how much prosperity of the people has been improved.  In many cases, 

poverty is a serious threat to environment and may also cause political instability.  Therefore, 

eco-agriculture strategy should also include participation of those who are economically less 

fortunate.  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 
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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 high 

as expected.  Even though the poorest households participated widely in the project, impact on 

their incomes was small despite generous carbon accounting and contract terms.  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. 

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. 

Role of science and technology 

Not all problems associated with biodiversity resources management can be solved by science 

and technology, since 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. 

Despite on-going debate has not been resolved on which approach (either land sparing or land 

sharing) should be followed, for increasing food production and at the same time also 

conserving biodiversity; proper technologies should be identified for supporting both options or 

even better if technology created could synchronize these two options.  

Technology-wise, land sparing approach is simpler since, separately, technology for intensive 

agriculture has been well established and so does technology for biodiversity conservation.  In 

contrast, land sharing approach creates more challenges for technology developers 

(academicians and researchers).  More technology innovations need to be created for the land 

sharing option.  Eco-agriculture or wildlife-friendly farming is obviously a much more complex 

system than intensive agriculture with single commodity on a more homogenous environment. 



7 | L a k i t a n  
 

It should be kept in mind that technology is a tool for supporting the more effective, 

productive, and sustainable approach.  It is not to be used as main consideration for making 

choice between the two options. 

 

Concluding remarks 

Conflicting interest in managing land resource for increasing food production and conserving 

biodiversity was triggered by decline of land availability, mainly due to continuous growth of 

human population and miscellaneous anthropogenic activities.  Both securing food for human 

consumption and preventing extinction of species or genetic sources are very important.  There 

is no argument on this matter at conceptual level.  However, at operational level, there are 

many cases as proves that increasing food production without creating disturbance to 

biodiversity is not an easy task.  This task is actually more complicated since social capital and 

technological readiness should also be considered. 
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