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ABSTRACT

The Indonesian agricultural sector is an important source of foreign exchange and supports a
large proportion of the population. The increasing demand for palm oil has led to the increasing
standard of living and fortune of those involved in the production of this primary raw materials.
Along with this, cocoa and coffee are an important agrarian commodity which has gained
importance world wide to such an extent that Indonesia is the third largest producer of Cocoa.
The production of these commodities have led to a number of negative externalities being emitted
in the atmosphere. This paper analyzes the various theories behind these externalities and how
to address them. It also researches whether the price mechanism that exists in the economy takes
into account the social cost of production. What are the steps that the government has taken to
address the issues of social costs and social benefits in the final pricing of the product? Has this
been indicated in the pricing of the product? How far has the government been in successfully
implementing the real issue that climate change has brought about in the country? What are the
impediments in implementation of such policies?

Key words: Negative externality, palm oil production, deforestation, subsidies, taxes, Palm Oil
Plantation Fund, tariffs, market failure.

1. Introduction:

Negative externalities represent a foundational concept in economic theory, capturing the
unintended and uncompensated costs imposed on third parties by economic activities. Rooted in
the broader framework of market failures, negative externalities highlight the divergence
between private and social costs, therefore inefficiencies that distort allocative outcomes and
compromise Pareto optimality. The framework for understanding negative externalities is
derived from the extensive efforts of Arthur Pigou, whose articulation of the imbalance between
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private and social costs laid the groundwork for optimal interventions through Pigouvian taxes
and regulatory policies. In essence, negative externalities highlight the classical market failure
wherein the price mechanism fails to internalize the full societal costs of production and
consumption, leading to overproduction or overconsumption relative to socially optimal
equilibrium.

Figure 1:

Source: Own source

The X axis represents the Quantity demanded of a specific good or service. The Y axis
represents the Price of such goods or services. Pm represents the price of the good in the market,
Popt represents the optimal price of said good or service. Qm represents the quantity demanded of
said good or service in the market. Qopt IS the optimum quantity demanded for society. S
represents supply which is equivalent to MPC which represents the marginal private cost, Which
is also equivalent to MSC which represents the marginal social cost. The triangle shaded in red
represents the deadweight loss. MPB represents marginal private benefit, while MSB represents
marginal social benefit. This leads to overconsumption compared to the socially optimal level.
The social benefit is less than the private benefit due to the negative externality. The ideal
optimal quantity should be at Qopt and the deadweight loss is the loss of social welfare due to
overconsumption. The MSB curve is lower than the MPB curve because the social benefit is less
than the private benefit. This diagram indicates that the consumer is only taking into account
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their own benefit and not the negative impacts on society leading to overconsumption and
welfare loss.

At the pinnacle of this theoretical construct is the recognition that when private entities—whether
producers or consumers—do not bear the full social costs of their actions, the resultant negative
spillovers impose welfare losses on society. The examples of negative externalities are
environmental degradation, pollution, and congestion—phenomena that underline the systemic
underpricing of scarce environmental and public resources. In the absence of corrective
measures, such externalities detail a misallocation of resources , leading to deadweight losses
that undermine both productive and allocative efficiency. This market failure is compounded by
the non-excludable and non-rivalrous nature of certain public goods, which amplifies the
challenge of internalizing external costs within a decentralized market framework.

2. Economic theories behind addressing negative externalities:

From a theoretical perspective, the internalization of negative externalities needs interventionist
strategies aimed at aligning private incentives with social costs. These are:

1. Pigouvian taxation,
2. tradable permit systems,
3. regulatory caps
All of the above are optimal forms for addressing these negative externalities.

2.1 Pigouvian taxes operate by imposing a corrective levy equivalent to the marginal external
cost, thereby forcing producers and consumers to internalize the true social costs of their
activities.

Tradable permit systems, paired with cap-and-trade mechanisms in the carbon markets where a
fixed cap is placed on total emissions and firms are allocated or auctioned permits to pollute,
which they can trade in leverage market-based incentives that allow firms with lower pollution
emissions to sell their unused permits to those firms with higher pollution emissions cost. This
ensures the net result to be the same, thus limiting negative externalities while preserving
flexibility. This system allows firms to retain the discretion of either reducing emissions or
acquiring additional permits at a price, enabling compliance in a manner that best suits their cost
structures and technological capabilities.

Regulatory interventions, that include quantitative restrictions and performance standards,
represent more direct forms of intervention aimed at diminishing socially detrimental activities.
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Figure 2: Diagrammatic representation of Pigou’s taxation
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Source: Cambridge IB Economics Coursebook (page 167)

In the diagram above, prior to the pigouvian tax, the demand curve is MPB which intersects with
the supply curve at point A. At this point S=SMPC=MSC. On implementation of the Pigouvian
tax, the cost of production increases causing a leftward shift of the supply curve from
S=MPC=MSC to MPC+ Tax, this raises the price of the good or service leading to a leftward
shift of the demand curve from MPB to MSB due to a reduction in demand for the good or
service. Point C represents the price that the consumer pays for the good or service at price Pe,
and point B represents the revenue generated from the imposition of a tax on the good or service
indicated by price Pp.

2.2 Tradable permit systems:

Tradable permits are used to prevent negative externalities from degrading the environment.
Those firms that have a positive impact on the environment earn credits while those that pollute
the environment earn debits. These debits have to be paid from the credits that they earn or else
they need to buy it from the companies that have extra one. The negative externalities are
calculated based on permissible allowances by the government. Every country whether the US or
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EU or any other, has in place an environmental protection agency which offers credits at annual
auctions. The implementations of such programs have been estimated to save a number of
billions of dollars per year. The agency, most likely the pollution regulator of a country, fixes
established norms for emissions of nitrogen dioxide, sulfur dioxide, in various states. There are
some states which allow limited or no grass burning, some have water effluent plants in place
(this is the problem that India is facing in cleaning up the Ganges. The polluted river passes
through industrial areas of various cities where their effluent is allowed to enter into the river
unchecked. The government is trying extremely hard to penalize these companies but without
much success.)

3. Explanation of Negative Externalities in real world situations:
Real-world examples of negative externality of pollution occur on land, water, and air.

In the case of land, pollution arises when solid and hazardous waste, including plastics, industrial
by-products, and agricultural chemicals, accumulate in terrestrial ecosystems, degrading soil
quality, reducing land productivity, and generating negative impact on citizens' health and on the
biodiversity of the environment.

Water pollution occurs when harmful substances, that include chemical effluents, untreated
sewage, and excess nutrients, enter rivers, lakes, and oceans, resulting in the deterioration of
water quality, the disruption of aquatic ecosystems, and the imposition of social costs through the
impact on human health, fisheries, and water supplies.

Air pollution refers to the emissions of particulate matter, greenhouse gases, and other airborne
contaminants that diminish air quality, contribute to adverse climate conditions, imposing
significant external costs on society in the form of respiratory illnesses, reduction in labor
productivity, and environmental degradation

Firms in industries like manufacturing or energy production emit pollutants into the air or water
as a byproduct of their production. Firms sustain the costs related to production, for example:
labor, capital, enterprise, and land. But they do not account for the negative impact that they have
on the environment and on the health of citizens. The costs that are imposed on society are
through increased healthcare expenses, climate change, and reduced biodiversity, leading to a
market equilibrium where the quantity of pollution-intensive goods are higher than the socially
optimal level. This is due to the fact that the pricing of polluting goods is not correctly
indicated.

Another example of air pollution is urbanization. Individuals migrate from towns to cities in
search of meaningful employment resulting in overcrowding of metropolitan areas. In such a
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situation if individuals choose to drive their personal vehicles in densely populated areas, they
contribute to traffic congestion, longer ride times, and increased air pollution. Although drivers
deal with their personal costs such as: fuel, time, and vehicle maintenance, they do not incur the
negative externalities imposed on others like the impact on health on pedestrians as well as,
leading to the overuse of roads resulting in inefficiencies in the existing systems. This could be
categorized as mounting garbage and high carbon emissions in the air, leading to pulmonary
diseases, especially for the young and aged.

4. Research gap and methodology:

The paper would attempt to understand the impact of negative externalities in the availability of
scarce resources with special reference to the agricultural sector of Indonesia. What is the pricing
of palm oil, a major produce for agriculture in Indonesia? How far is the pricing impacted by
subsidies that have been doled out by the government, has the government penalty, levy's, taxes
on citizens who pollute land, air, and capital? Have they restricted subsidies on scarce resources?
What are the ways in which they are attempting to follow principles of sustainability? How far
has the policies of the government impacted the tribes who earned their livelihood from forests
where now palm trees stand? Has the government worked towards helping these people, if so? in
which manner?

The methodology adopted would be both quantitative and qualitative. The quantitative data
would be from secondary authentic sources and these would be analyzed to answer the above
stated questions. Qualitative data would be adopted to explain nuances that have arisen due to the
inefficient pricing mechanisms.

Table 1, number of people impacted by air pollution in Jakarta:

Year Deaths due to air pollution: | Number of people
impacted by air pollution:
2019 5,054 10.5 million
2020 13,000/ 6,700 10.5 million
2021 7,390 10.5 million
2022 10,500-12,000 10.7 million
2023 10,800-13,000 10.8 million
2024 10,000+ 10.9 million
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A specific example of a negative externality in agriculture is the case of palm oil plantations in
Indonesia. In order to meet global demand for palm oil, which is used in processed foods,
cosmetics, and biofuels, large areas of tropical rainforest are cleared, often through slash-and-
burn operations.

Table 2, deforestation in Indonesia:

Years Deforestation(hectares) carbon emissions due to the
deforestation

2019 1,176,884 ha 2.4 Gigatonnes

2020 960,000 ha 0.44 Gigatonnes

2021 841,000 ha 1.2 Gigatonnes

2022 590,000 ha 1.4 Gigatonnes

2023 434,000 ha 1.3 Gigatonnes

This deforestation leads to severe environmental consequences: the release of massive amounts
of stored carbon dioxide into the atmosphere, and drastically increasing air pollution across
Southeast Asia. In 2015. Indonesia’s fires were so intense that daily carbon emissions from the
burning forests exceeded those from the entire United States economy for several days. These
fires also created a haze crisis, causing illnesses, school losers, and significant economic
disruptions in neighbouring countries like Singapore and Malaysia. 7.8 million children in 2019
in Jakarta were affected by air pollution. For subsequent years, this statistic is unavailable. One
of the reasons could be that it adversely impacts the claims made by policy makers and is
detrimental to politicians.

The fact remains that local indigenous communities suffer an immense amount due to pollution
in the form of loss of land, food resources, and cultural heritage. The companies and farmers
responsible for clearing up land parcels do not bear these environmental and social costs, they
are only concerned with the private benefits obtained from production and sale of palm oil in the
global markets. In reality, the social cost of palm oil production is far higher than the private
cost, highlighting a negative externality in modern agriculture.
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Table 3, The most displaced tribes due to palm oil plantations:

Years Number of traditional drives displaced due
to palm oil plantations

2019 170,000

2020 230,000

2021 237,000

2022 346,00

2023 323,000

2024 206,000

Table 4, Loss in terms of livelihood and habitat of these tribes.

Year Loss of habitat and livelihood
2019 348,382 ha

2020 624,272 ha

2021 90,031 ha

2022 1,035,613 ha

2023 105,470 ha

2024 127,280 ha
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MAP of Indonesia: palm oil plantations over time, 2019-2023.
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5.1 How have negative externalities affected the agricultural sector?

Negative externalities in Indonesia's agricultural sector have significantly reduced soil quality
and long-term productivity. One of the most prominent examples is the large-scale burning of
trees, particularly in Sumatra and Kalimantan, to clear land for palm oil and other cash crops. It
produces large amounts of smoke and particulate matter, leading to the Southeast Asian haze
crisis. The haze particularly affects farmers, by disrupting photosynthesis as the haze blocks the
necessary sunlight. This reduces crop yields, and contaminates water sources with ash deposits.
Additionally, burning releases substantial carbon emissions that adversely contribute to climate
change. This has altered rainfall patterns and has increased the frequency of droughts and floods,
which have been further detrimental to the agricultural sector.

Burning is not the only negative externalities that has affected the country's agriculture sector.
The other negative externalities are the overuse of chemical fertilizers and pesticides in rice,
palm oil, and vegetable farming. Instead of increasing productivity, these actions have degraded
soil health, reduced biodiversity, and polluted waterways, impacting long term agricultural
output by reducing soil fertility and increasing farmers dependence on costly chemical inputs. To
take advantage of the increasing demand for palm oil, farmers have resorted to agricultural
expansion by deforestation. This has further aggravated the frequency of floods that in turn
damaged crops and infrastructure.

These externalities clearly indicate how short-term gains from unsustainable practices have
imposed wider social and economic costs. Without stronger enforcement of environmental
regulations and promotion of sustainable farming methods, Indonesia's agricultural sector risks
long-term decline despite its current economic importance.

5.2 How have positive externalities affected the agricultural sector?

Positive externalities in Indonesia’'s agricultural sector like the preservation of traditional rice
farming through the subak irrigation system in Bali has been recognized as a UNESCO World
Heritage practice in water management. This system not only boosts crop productivity but also
preserves cultural heritage and promotes ecotourism, generating income beyond just farming.
The spillover effects benefit local communities and support sustainable agriculture and land use.

Limitations

There were no authentic secondary data that indicated an increase in crop yields from one year to
the other.
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Government's investment in agricultural, research and training programs, such as the Indonesian
Agency for Agricultural Research and Development (IAARD) encourages knowledge sharing on
improved seed varieties, sustainable irrigation, and organic farming methods has enhanced
productivity of agricultural land at the same time reducing vulnerability to pests. These
knowledge spillovers extend beyond individual farmers, raising overall productivity and food
production. The amount that has been invested by these agencies from 2019 to 2022 has been
increasing as indicated by the table below.

Year Amount invested into IAARD ($)

2019 72,300,000

2020 118,300,000

2021 114,400,000 (covid year)

2022 62,230,000 *

2023 N/A (dissolved and was split into ministry of
agriculture and BRIN(National Research and
Innovation Agency) )

(2017,2018, 2023,2024)

*The reasons for this decline was primarily due to the fact that the agency dissolved and was
split into the Ministry of Agriculture and BRIN (National Research and Innovation Agency).

This indicates the importance that the government of Indonesia places on Research and
Development in the Agricultural sector.

Another format of positive externality is a mixed land use known as Agroforestry. This system
intentionally integrates trees and shrubs with crops and livestock practices which has provided
significant internal and external benefits. By integrating trees with crops, particularly in coffee
and cocoa farming it has improved soil fertility, prevented erosion, and enhanced carbon
absorption(has it increased productivity of Cocoa and coffee, if so indicated through table).

Production of these have relatively stayed the same, no significant increases in the past few years
have been noticed. National data does not indicate specific areas, only that the government has
indicated that total production has remained stagnant. But research has indicated that
agroforestry that is used for production of cacao and coffee have produced enhanced harvest
leading to increased standard of living of local farmers and society. This indicates a positive
impact of a reduction in the effect of climate risk and enhanced biodiversity preservation. The
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primary beneficiaries have been small farmers as 90 % of the produce is by them. It is their effort
which has led to Indonesia being the third largest producer of Cocoa in the world.

Unforeseen climate risks like EI Nifio and ENSO (EI Nifio-Southern Oscillation) have adversely
impacted cocoa production through the spread of witches broom disease reducing yield per
hectare.

As the impact of adverse climate change is visibly affecting cocoa and coffee yield per hectare it
IS important that deforestation should be curtailed.

Agricultural by-products are increasingly being used for renewable energy. Palm oil waste is
being converted into biomass energy, reducing reliance on fossil fuels and providing rural
electrification. This creates environmental benefits through lower emissions and gives farming
communities additional forms of revenue.

6. Role of the Indonesia government in addressing issues arising due to externalities and
political influence on policy measure

The Indonesian government has made significant efforts to address the incorrect pricing caused
by agricultural externalities through a mix of taxes and subsidies. One key tool is the palm oil
levy and variable export tax, collected by the Palm Oil Plantation Fund (BPDPKS). These levies
internalize part of the environmental costs of palm oil expansion, such as deforestation and haze,
by taxing exports and channeling revenue into replanting programs, research and development,
and sustainability programs. This helps bring private costs closer to social costs.

On the other hand, they have also used subsidies to address the incorrect pricing by promoting
biofuels through the B30/B35 program, where subsidies cover the price gap between biodiesel
and fossil diesel. This corrects for underinvestment in renewable energy by accounting for its
positive externalities, such as energy security and reduced fossil fuel use. Fertilizer subsidies are
designed to ensure food security, a positive externality of crop production but this scheme has
also produced negative side effects by lowering fertilizer costs, encouraging its overuse, leading
to soil degradation and water pollution, showing that not all the policies have effectively
addressed incorrect pricing of commodities which emit externalities.

The Indonesian government's response to agricultural externalities is not only influenced by
economics, its political and institutional pressures also play a large role in determining how
policies are designed and implemented. Palm oil is a politically sensitive commodity, employing
millions of Indonesians and generating substantial export revenue. Policies such as the BPDPKS
levy have often been influenced by lobbying from large plantation companies and regional elites
who benefit from relaxed enforcement of sustainability standards. This has weakened the
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environmental objectives of the tax, as revenue distribution and replanting funds sometimes
favor major producers instead of small holders, limiting the overall effectiveness of internalizing
external costs.

Fertilizer subsidies are politically unpopular because they appeal to rural voters and demonstrate
government commitment to food security which is a key political goal. However, their
continuation despite environmental effects shows how political incentives can outweigh
economic efficiency. Subsidy reform is often resisted due to fears of social unrest or backlash
from farmer groups. The same applies to biofuels subsidies, which promote positive externalities
like energy diversification, but also reflect strong political alliances between the government and
state owned energy companies such as Pertamina.

While Indonesia's policy mix of taxes and subsidies aims to correct externalities, political
considerations often distort these mechanisms, prioritizing short-term political stability and
vested interest over long-term environmental sustainability and efficient pricing.

7. Limitations

The main limitation is the lack of authentic data on the exact impact of various policy measures
and adverse climatic change on the yield per hectare of Cocoa, coffee, and palm oil. There are
reports that palm oil production has increased due to flouting of rules and regulations that should
have and are in place to prevent further climate risks. Data on the ineffective implementation of
policy measures adopted by the government are not available. The reasons may be that the palm
oil lobby is extremely powerful, both politically and financially, that it becomes difficult to
implement the schemes that have been initiated by the government.

Smaller but significant limitations include the lack of data for smaller regions within the country.
Most secondary data sources report national level figures, without distinguishing between
provinces or type of farms (e.g. smallholders vs large plantations). This makes it difficult to
assess how policies or externalities specifically affect local communities, triable areas, or
particular crops in high deforestation zones like Sumatra or Kalimantan.

Data on subsidy distribution, pollution impact, and the effectiveness of environmental levies are
not publicly detailed. Government and industry reports sometimes omit sensitive information due
to political or economic interests, especially regarding palm oil. This restricts independent
verification of the true environmental social costs of production.
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8. Conclusion

This research highlights that while Indonesia’s agricultural sector remains a vital contributor to
economic growth and rural livelihoods, it also generates significant negative externalities,
particularly through deforestation, air pollution, and soil degradation. Government interventions
like palm oil levies, biofuels subsidies, and fertilizer support, have sought to internalize these
external costs and promote sustainability, but their effectiveness has been uneven. Political
pressures, data limitations, and enforcement challenges have often diluted policy outcomes,
allowing environmental degradation to persist. Positive measures, like agroforestry and
agricultural R&D, have shown potential in mitigating climate risks and improving farmer
welfare, especially in coffee and cocoa production. However, progress depends on better
transparency, accurate pricing of environmental costs, and long term commitment to sustainable
practices. Overall, Indonesia's experience highlights the complexity in addressing market failures
caused by externalities.
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