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KEY RECOMMENDATIONS

Bone Bolango District has many challenges and opportunities to protect its vast areas of forests and
simultaneously support its economy. While forests in the district provide multiple direct economic
benefits mainly to local communities, they also provide a range of ecosystem benefits that go beyond
the local level, including disaster management and biodiversity habitat. Interventions to increase the
economic benefits of standing forests need to be introduced and strengthened, and any land-based
sectors and economic activities need to be supported in a way that ensures that forests are protected.
In other words, the economic value of lands with standing forests needs to be increased to offset the
economic value of lands where the forests are cleared, and the economic value of existing agricultural
lands needs to be increased to prevent expansion into forests and to increase the welfare of farmers.
Heavy promotion of coffee and palm sugar by the district government may drive up expansion of these
crops onto forested lands. Adequate support and safeguards are needed to ensure that production of
the two commodities can be increased to meet the target demand without compromising forests.

The analyses of value chain bottlenecks and trade-offs among alternative activities carried out in this
study and described in this report summary yield a set of recommendations for simultaneously
improving production of the focus commodities and protecting forests in the district. The
recommendations are classified by target audience, as follows:

For the District Government of Bone Bolango:

e Develop a land registration system for farmers to identify those farmers eligible to receive
support from the government, eliminating the possibility of delivering incentives to farmers
who grow crops in conservation areas. (Agriculture Agency)

e C(Create a reliable web-based agriculture database system that can be used to generate
credible district sustainability reports to help attract investments (Agriculture Agency)

e Provide technical and financial support for alternative livelihood options to halt forest
conversion for commodity production (i.e., corn) (Agriculture Agency)

e Provide long term technical support for intensification to boost coffee production without
expanding the total land area (Agriculture Agency)

e Strengthen capacity of village extension workers to provide long term assistance training on
sustainable agriculture to farmers (Agriculture Agency)

e Facilitate the establishment and/or strengthening of farmers business entities, such as
farmers cooperatives and farmers groups to grow their business (Industry, Trade,
Cooperatives and SMEs Agency)

e Help to establish and/or strengthen BUMDes (village-owned enterprises) and establish
mechanisms to reduce farmers’ heavy financial reliance on traders (ijjon) (Industry, Trade,
Cooperatives and SMEs Agency)

e Strengthen the capacity of the Society for Geographic Indications of Pinogu Robusta Coffee
Bone Bolango to engage all actors in the Pinogu Coffee supply chain who are not currently
reached by this group (Industry, Trade, Cooperatives and SMEs Agency)

For Bogani Nani Wartabone National Park Agency:
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e Supportfor promoting and strengthening ecotourism by targeting the local communities living
around the forests as the main actor

e Increase the value of standing forests by supporting the derivative products of non-timber
forest products

For the Society for Geographic Indications of Pinogu Robusta Coffee Bone Bolango:

e Increase outreach to all actors in the Pinogu Coffee supply chain and increase their knowledge
and capacity to produce coffee according to the geographic indication standards

e Promote coffee products that generate more profits for farmers by analyzing the different
production costs, profits and market of different coffee products. This study provides an in-
depth analysis of coffee production costs incurred by farmers for reference.

OVERVIEW

Bone Bolango Districtis located in Gorontalo Province on theisland of Sulawesi. It is a relatively young
district, established in 2003; it was previously part of Gorontalo District when Gorontalo Province was
established in 2000. In 2020, Bone Bolango District had a population of 162,778 people. The district
shares its border with Gorontalo City, which is the capital of Gorontalo Province, where 17% of the total
population of the province resides, although it occupies only 0.7% of the total area. About 26% of the
workforce in this district is employed in the manufacturing and service industries, with the remaining
74% in the agriculture, plantation, forestry, hunting, and fishing sectors.

The District Government has committed to develop Bone Bolango under the aegis of a conservation
district' and to protect its vast forest areas. However, this commitment has not yet been formalized
within the District legal framework. As a member of Indonesia's Sustainable Districts Association (LTKL),
Bone Bolango has also committed to protecting its forest and peatland areas by 2030.

According to Environment and Forestry Ministerial Regulation No. 734/2014, which defines the forest
and non-forest zones, the area available for non-forest use, including agricultural activities and urban
development, is only 26% of the total area of Bone Bolango District. The rest of the area is designated
for forest-related land use, including production forest (10%), protection forest (8%) and national park
(56%).

L Adistrict is defined as a Conservation District if it has a conservation area (or areas) or an area with a conservation function,
with land use and zoning policies designed to maintain the designated areas and functions. It is an adaptive governance
concept, in which socio-economic development is based on efforts to conserve socio-cultural, economic and ecological
aspects and in which the precautionary principle prevails (Fatem et al., 2019).

BUILDING RESILIENT, INCLUSIVE, FORESTED JURISDICTIONS IN INDONESIA — BONE BOLANGO DISTRICT | Executive Summary 4




Landcover
Bone Bolango

Forest Area
Bone Bolango

Landcover

Forest area: I Primary forest
Non-forest use A = :mdary forest N
rubs
— :m::; A - Settlement A
I Limited production forest v Agrosime: o s 1
—— [ Kilometers Agriculture mixed with shrubs W
[ Others

Figure 1. Forest area zoning and 2019 land cover in Bone Bolango
Source Data: based on MoEF land cover data

The District Government has selected two commodities to promote, namely coffee and palm sugar.
The two commodities were selected in consideration of their unique historical values, qualities,
suitability for the local climate and soil, forest conservation functions and expansion potential. The
government aims to boost the local economy through forest-friendly production of coffee and palm
sugar, in line with the Conservation District agenda.

Bone Bolango District has the largest coffee plantation areas in Gorontalo Province; 33% (513 hectares)
of the province’s coffee plantations are located in Bone Bolango. Despite this, Bone Bolango District's
coffee production is still less than that of North Gorontalo and Gorontalo Districts. Most of the coffee
plantations in the district are located between 400 to 600 meters altitude in Pinogu Sub-district, a
40,596 ha enclave within the Bogani Nani Wartabone National Park. Pinogu coffee has several
competitive selling points, mainly because of its historical origin, organic production which avoids
using chemical fertilizers and pesticides, and its geographical indication certification.

The other commodity selected by Bone Bolango for strategic promotion is palm sugar. Around 93% of
all palm sugar produced in Gorontalo Province comes from the district, mostly from Bolango Ulu Sub-
district. Sugar palms are located in forests, typically about 30 minutes by motorcycle from the nearest
village. Although it is unclear how many years ago those palm trees were planted, most people claim
that they were naturally propagated. Palm sugar is still produced using traditional methods, using
traditional stoves fueled with firewood and coconut shells as molds to produce brick palm sugar.
Severalinitiatives have attempted to increase palm sugar production volumes and efficiency, including
establishing sugar palm plantations and installing a production center for efficient palm sugar
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processing. However, these efforts have been ineffective because newly planted trees yield less sap
than older trees and the community still prefers traditional palm sugar processing methods.

Among all crops planted in Bone Bolango, corn is considered the main crop, although it only
contributed 2.2% of the province’s total corn production. Despite often being considered a staple food
crop for human consumption, a majority of corn planted in Bone Bolango is intended for animal feed
production due to the higher sale price and demand.

550 38 600

o
8

v

@

o
wu
&

500

w
o

Production (ton)

g
g

Area (ha)
Area (ha)
S
&

Y
8

450

Production (ton)

®
IS
3
N
8

w

o

o
w
8

400 32 30 WM 300
2017 2018 2019 2020 2010 2011 2012 2013 2014 2015 2016 2017 2018
mm Area (ha) === Production (ton) m Area (ha) === Production (ton)
C
70,000
14,000
60,000
12,000
10000 50,000
©
< 38000 40,000 o
T 2
£ 6,000 30,000
4,000 20,000
2,000 10,000
0 0
2016 2017 2018 2019 2020
mmmm Planted area (ha) mmmm Harvested area (ha)  =====Production (ton)

Figure 2. Production and area of A. Coffee; B. Palm sugar; and C. Corn, based on district statistical bureau data
(BPS). The drastic change in the coffee area from 2018 to 2019 and in palm sugar from 2011 to 2012 is due to
varying methodologies employed by BPS.

Source Data: Bone Bolango District Statistical Bureau (BPS Kab. Bone Bolango)

LAND USE CHANGES

The existing land cover data show that 70% (132,428 hectares) of the district is still covered by forests
(50% primary, 20% secondary). Most of the agricultural expansion and accompanying deforestation
occurred between 1996 and 2006, when dry agricultural land and rice fields increased by 32% and 69%,
respectively. Immediately after Gorontalo Province was established in 2000, its first governor
implemented an agricultural development program focused on corn production. During this period,
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major deforestation and forest degradation events took place; 33% of the deforestation was driven by

agricultural expansion and 66% was caused by forest conversion to shrubs.

Table 1. Land cover change from 1996 to 2019

Area (ha)
Landcover
1996 2006 2016 2019
Primary dryland forest 124,680 96,499 94,735 93,426
Secondary dryland forest 28,717 36,516 36,567 39,002
Shrubs 6,972 17,695 16,773 16,148
Plantation 63 556 497 141
Settlements 700 442 2,914 3,212
Bare land 17 202 7 116
Agriculture 7,012 10,009 10,201 10,468
Agriculture mixed with shrubs 16,928 22,454 24,220 23,732
Rice fields 2,477 4,193 2,524 2,181
Mining 127 140

Although the rate of deforestation decreased in the last decade, forests in the district still face threats
in the future. Corn production in Bone Bolango District is expected to expand as a result of increased
market demand as well as the district government's agenda to increase corn production as part of a
provincial-level commitment to promote corn to boost the regional economy. According to the 2019
land cover data and the most recent district spatial plan, there were 3,556 hectares of forested land
within the area allocated for non-forest use, which likely will be converted for agriculture or settlement
area expansion in the near future.

Bone Bolango District also has considerable potential for mining, which presents a threat to its forests.
With a vast area enriched with mineral resources, a number of small- and large-scale mining companies
are tapping into the potential for extraction in the district. One mining operation in the district thatis in
preparation belongs to PT. Gorontalo Minerals (GM), a large-scale gold mining company that obtained
a production operation permit from the Ministry of Energy and Mineral Resources in 2019 for copper
and gold mines on a total area of 24,995 hectares. A majority of this area was classified as a forest area,
with 17,798 hectares located in protected and production forests, and the remaining 7,197 hectares in
anon-forest use area.

Analyses indicate that continued deforestation in the district is likely to have various negative
consequences, including:

Floods and landslides

Floods have occurred in Bone Bolango District for at least the last three consecutive years, especially in
the settlement areas. The floods are caused by an increase in the frequency of high-intensity rain
(possibly caused by changing weather patterns resulting from climate change). Several sub-districts
that are frequently flooded during the rainy season include Bulango Utara, Bulango Selatan, Kabila,
Bone Raya and Bone Sub-Districts. The increased flooding that may result from climate change
demonstrates theimportance of maintaining the forest cover-which is currently still in good condition-
in the upstream area.
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Biodiversity loss

With around 50% of its area covered by primary forests, Bone Bolango District is highly biodiverse.
According to the Bogani Nani Wartabone National Park management, the rich biodiversity has
attracted many tourists, especially bird watchers, to the national park, with maleo being highly sought-
after. Clearing and degradation of the forest habitat for this and many other endemic species could
lead to biodiversity loss. Biodiversity loss will also reduce the income for the communities that rely on
ecotourism as their source of income, such as lodging providers.

BOTTLENECKS WITHIN THE VALUE CHAINS

Analyses of coffee, palm sugar, and corn production chains in Bone Bolango District revealed a series
of obstacles and constraints throughout the process. A general issue within the value chains of many
commoditiesin the districtis how prices are set along the chains. The common transaction mechanism
among farmers and traders, called ijon, involves upfront agreements and payments from traders to
farmers, which the farmers use to fulfil their daily and sometimes urgent needs. Farmers are obligated
to give their produce to the traders once they have produced the agreed amount of yield. This has
created heavy financial reliance on traders, and depending on the farmers’ urgency for the advance
payments, forces farmers to agree with the price set by the traders with little regard to the production
cost and profit.

Coffee

The primary actors in the Pinogu coffee supply chain are farmers, traders, local retailers (such as
traditional and modern markets), domestic and international buyers, agrobusiness enterprises (small
and medium), and consumers. The types of coffee products sold by farmers in Bone Bolango District
include green beans, roasted beans and ground coffee. The decision to sell different products depends
on several factors, such as buyers’ demands, capacity to conduct further processing and stock
availability. The direct buyers of these three products include traders, local traditional markets, cafes
and end consumers.
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Figure 3. Actors, inputs and processes involved in coffee production in Bone Bolango District

Interviews with coffee farmers, processors, and buyers in the District helped to identify several
bottlenecks in Bone Bolango District’s coffee value chain (Table 2).

Table 2. Bottlenecks in the coffee value chain in Bone Bolango District

Stage of Value Chain

standards and
specifications for
planting in Pinogu
Sub-district

Shifting of crops
from coffee to
other, more
“lucrative” crops
(mainly corn), as
observed in
llomata Village

organic farming
practices (e.g.,
pruning) due to
lack of
willingness and
access to
information

by farmers due to
farmers’ belief that
they will produce
inferior products

especially from
Pinogu that is
located within
Bogani Nani
Wartabone

Low
implementation of
value-adding
processes,
particularly in
accordance with
the standards of
certified “Pinogu
Coffee” due to lack
of willingness,
benefits for farmers
and access to
information

National Park,
causing high
distribution costs

Input Cultivation Processing Distribution Sales
Poor supply of Low Limited use of Low accessibilityto = Limited production
seedlings that implementation | technology and and from volumes cannot meet
meet the of good, processing facilities | production sites, large domestic and

international
demands

Unclear procedures to
sell certified “Pinogu
Coffee” to the market
and use of the
“Pinogu Coffee” label
protected under the
geographic indication
certificate, hindering
farmers from selling
their products in fear
of misusing the label
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Palm sugar

Sugar palms are ubiquitous and grow wild in forest areas in Bone Bolango District. The extent of human
interventions on the trees is limited to harvesting the sap of the trees. Farmers are usually members of
local communities living near the forest areas; however, they do not generally plant new palms or apply
any special cultivation practices. Despite growing wild, many of the trees are owned by local farmers;
in the case of trees with no owner, any farmer may harvest the sap. Upon harvesting, the sap is
processed to manufacture various palm sugar products; the most common products are brick and
granulated palm sugar. The production of palm sugar mostly follows traditional methods, where
farmers harvest the sap of sugar palm trees and process it by boiling it for 4 to 5 hours using traditional
stoves, molding it using coconut shells to produce brick palm sugar, or boiling it fora much longer time
to produce granulated sugar. There are several variations of actor flows, which are: (1) Farmers -
consumers; (2) Farmers - collectors - retailers — consumers; (3) Farmers — collectors - large retailers
outside the district - consumers.
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Figure 4. Actors and processes involved in palm sugar production in Bone Bolango District
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Based on interviews with stakeholders in the District, including palm sugar farmers and traders, we
identified several bottlenecks in the value chain of palm sugar in Bone Bolango District (Table 3).

Table 3. Bottlenecks in the value chain of palm sugar in Bone Bolango District
Stage of Value Chain

Input Cultivation Processing Distribution Sales
Expansion of Low willingness from Low willingness to High Sales of produce to
areas for farmers to plant sugar | conduct value- distribution middlemen that
infrastructure palm trees as they adding processes costs, limiting may give unfair
development and | have been considered | due to complexity thereach to pricing to farmers
planting other to grow in the wild and | and duration of market
commodities, planted trees produce = processing
especially corn, lower quality yield,
decreasing areas  limiting production
in which sugar quantity
palm trees grow Lack of technical Lack of technical Low and

assistance provided to | assistance provided inconsistent quality
farmers to farmers and local of end products

communities to
conduct value-
adding processes

Lack of technology Strong market

use to produce competition

palm sugar due to Low and

lack of processing inconsistent
facilities, difficulty in production volumes
using facilities and to meet
unsuitability of international
facilities provided demand

Corn

Corn, considered to be lucrative, is one of the most cultivated crops in Bone Bolango District. The crop
is typically harvested twice every year. Upon harvesting, farmers shell and dry the corn to reduce its
water content prior to selling. The prices of corn in the market vary according to the water content; corn
with higher water content is priced lower than that with lower water content. Therefore, the drying
process is a crucial value-adding process. When drying equipment (e.g., oven) is not available, farmers
and processors rely on sun-drying the kernels, which relies heavily on optimal weather conditions. The
dried cornis then sold to local corn exporters in Gorontalo, either directly or through traders that may
conduct further drying to further decrease the water content and increase the price of the corn. These




exporters then sell the corn to other regions, including domestic markets in Jakarta, Semarang and
Makassar, as well as international markets in Singapore, Malaysia, Vietnam, South Korea and the
Philippines.
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Figure 5. Actors, inputs and processes involved in corn production in Bone Bolango District

Interviews with corn farmers and traders in the District helped to identify several bottlenecks in Bone
Bolango District’s corn value chain (Table 4).

Table 4. Bottlenecks in the value chain of corn in Bone Bolango District

Stage of Value Chain

Input Cultivation Processing Distribution Sales
Seeds of lower Lack of Lack of drying Lack of market
productivity provided | technical facilities provided by demand for derivative
by the government assistance the government, corn products
Inadequate system provided to resulting in many
foridentifying farmers for farmers still using
appropriate improving inefficient traditional
beneficiaries of farming drying methods
government support, | practices due
resulting in support to limited local
directed to people human
without agricultural resources
lands that lead to
land clearing in
forested areas
Lack of more
sustainable
alternatives for lands
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Stakeholders in the district face a series of economic, social, and environmental trade-offs on the path

to sustainable, forest-friendly development. On the one hand, forest conversion for tree plantations
and cropland to make way for agriculture provides direct economic benefits, including food security
and economic revenues. On the other hand, forest conversion also generates costs that are more
indirect and less appreciated, including those associated with disasters, soil erosion, fire, air pollution,
and biodiversity loss. Forest conversion also generates costs associated with the loss of direct
economic benefits derived from keeping forests standing, such as food provision, NTFPs and
ecotourism. Thus, there is an opportunity cost to converting forest for cropland: when one alternative
is chosen (i.e. income from croplands), other alternatives are lost (i.e. NTFP and ecotourism income,
environmental protection, etc.). Understanding these alternatives and their respective costs is
necessary to design effective, appropriate incentive mechanisms and interventions to achieve the
district’s economic and environmental goals.

In this study, we estimated the typical profits that farmers can expect to generate from producing each
of the focus commodities as a measure of the potential forgone profits associated with forest
conservation. We also estimated the economic benefits derived directly from forests, including from
the harvest of non-timber forest products (NTFPs) and ecotourism activities. We combined these costs
to estimate the economic value of standing vs cleared forests from the perspective of local farmers.

Value of agricultural production and forest conservation-based activities

The annual value of agricultural production was estimated? from a survey of production costs (inputs,
labor, equipment, etc.) and revenues for each of the three focus commodities (coffee, corn, palm sugar)
(Table 5). Coffee is typically processed and sold by farmers in one of eight alternative forms: green
beans, roasted beans (in volumes of 200g, 500g or 1kg) and ground coffee (in volumes of 10g, 50g, 100g
or 200g). The value of other forest-based economic activities (rattan, eco-tourism) was also estimated
based on harvest, processing, operating costs and investments, revenues and/or other relevant

> A detailed description of the methods employed for these estimates is provided in Widiastomo T, N Hapsari and CM
Stickler. 2023. Bone Bolango District: Building Resilient, Inclusive, Forested Jurisdictions in Indonesia.
https://earthinnovation.org/Pub/23351/bone-bolango-district-building-resilient-inclusive-forested-jurisdictions-in-
indonesia.
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elements for each respective activity. Although palm sugar is a focus commodity for the Bone Bolango
District government, since the trees are wild-growing in forests, we classified the palm sugar as a forest-
dependent non-timber forest product.

Table 5. Potential profits of focus commodities and benefits of forest conservation in Bone Bolango.

Source of income Value (IDR/person/year)
Ground coffee - 10g 0(-435,357,799)
Ground coffee - 100g 103,175,980
Focus commodities
Coffee - median value 43,268,807
Corn - dried kernels 83,417,502
NTFPs - Palm sugar - Brick sugar 104,692,819
~ NTFPs-Rattan 7,776,914
Forest-based activities
Tourism - llomata river camp 6,745,449
Tourism - Lombongo waterfall 10,773,072

Trade-off scenarios

We developed a series of eight alternative scenarios based on the plausible combinations of
commodities that can be cultivated by any given farmer depending on his/her location in Bone Bolango
District (e.g., in Pinogu Sub-District, a farmer can cultivate coffee and/or corn but cannot harvest sugar
palm sap, because there are no sugar palms in the sub-district). In each scenario, we subtracted the
estimated value of the economic benefits of forest-based activities from the estimated value of the
agricultural activities to estimate the potential profit or loss to farmers from keeping forests standing.
For purposes of the analysis, in order to estimate the cost of forest-boosting interventions from the
perspective of local farmers, we assume that the cultivated commodities (coffee and corn) would
replace the forest-based activities, rather than both being carried out simultaneously. The scenarios
are described below:

Scenario ID Description

Coffee
Scenario la: Ground coffee {10g) vs NTFPs (rattan) and tourism
Scenario 1b: Ground coffee {100g) vs NTFPs (rattan) and tourism
Scenario 1c: Coffee (median value) vs NTFPs (rattan) and tourism

Corn
Scenario 2a: Corn (dried kernels) vs NTFPs (rattan and palm sugar) and tourism
Scenario 2b: Corn {dried kernels) vs NTFPs (rattan) and tourism

Coffee and Corn
Scenario 3a: Ground coffee (10g) and corn (dried kernels) vs NTFPs (rattan) and tourism
Scenario 3b: Ground coffee (100g) and corn (dried kernels) vs NTFPs (rattan) and tourism
Scenario 3c: Coffee (median value) and corn (dried kernels) vs NTFPs (rattan) and tourism
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Figure 6. The opportunity cost of forest conservation under alternative plausible commodity production
scenarios in Bone Bolango District

Indirect benefits of forest conservation

Forests also provide various other indirect benefits to the broader community, beyond the direct
benefits that can be obtained by those who live nearby. In this study, we estimated?® the economic value
of seven ecosystem services that forests in the region provide: water regulation, air quality regulation,
flood, landslide and forest and land fire mitigation, biodiversity, and carbon storage (Table 6).

Table 6. Economic indirect benefits of forest conservation in Bone Bolango

Ecosystem services Value (IDR/person/year)

Water regulation 3,254,198
Air quality regulation 120,968,435
Disaster mitigation: flood 70,902,516
Disaster mitigation: landslide 58,700,457
Disaster mitigation: forest and land fire 77,378,048
Biodiversity 1,010,578
Carbon sequestration and storage 14,621,140

The potential forgone profits from coffee and corn cultivation associated with forest conservation are
variable and highly dependent on the type of product processed from raw coffee. Nevertheless, the
analysis indicates that there are significant economic and indirect values in the standing forest, and
that some forest conversion does not appear to increase economic welfare. Notably, sales of 10g bags

3 A detailed description of the methods employed for these estimates is provided in Widiastomo T, N Hapsari and CM
Stickler. 2023. Bone Bolango District: Building Resilient, Inclusive, Forested Jurisdictions in Indonesia.
https://earthinnovation.org/Pub/23351/bone-bolango-district-building-resilient-inclusive-forested-jurisdictions-in-
indonesia.
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of ground coffee (Scenarios 1a and 2a yield negative profits) appear to be a poor economic choice for
farmers in the region and do not justify additional forest clearing. In contrast, corn cultivation is
generally more profitable. The sale of 10g bags of ground coffee is usually only based on demand and
is not common. Furthermore, palm sugar extraction and processing yield high profits, which explains
why standing forests are more lucrative than some of the cultivated coffee products. The threat of forest
conversion to sugar palm monoculture plantations exists due to the high value of palm sugar and the
potential sugar palm expansion program in the future. Additionally, the combined value of ecosystem
services is far greater than that of even the most lucrative commodity cultivation scenario. Together,
these results point to the need for initiatives and incentives to strengthen the value of forest-based
activities to counter the potential for corn crops to expand into forested areas.

Conclusion

The Bone Bolango District Head has pledged to make his district-at least 70% of whose land area is a
conservation and protection area-a conservation district since 2017. Along with this commitment,
ensuring that the district's development is carried out in accordance with best practices with the
welfare of the community in mind may ensure the growth of its economy and its preservation of natural
environment.

Sustainable agricultureis a leading priority in Bone Bolango District because it employs a large number
of people and contributes to the majority of the district's GDP. According to the findings from
discussions with various parties in Bone Bolango District, there are a number of changes that can be
introduced to promote sustainable agriculture and thus enhance livelihoods. In the supply chain of
coffee, a series of improvements could be made to boost the supply chain's economic value, such as
increasing the distribution of high-quality seeds, building farmers’ understanding and capacity to
implement cultivation practices to regenerate old and less productive coffee trees, and providing
farmers with better equipment to process coffee beans. Additionally, support for coffee producers to
distribute coffee products would be beneficial for the value chain as a whole, as the distribution
expenses are very high because coffee plantations are located far from urban centers with limited road
access. In the palm sugar production chain, bottlenecks include difficulties to market to outside
regions, an unfair pricing system set by some traders, and limited processing facilities. In the corn
production value chain, more effective facilities to dry corn more optimally are needed and production
costs are high because of l[abor-intensive practices.

The opportunity cost of conserving forests is highly variable and dependent on the type of crops and
their derivatives, as well as the forest-based economic activities that can currently be carried out in a
given location. Overall, there are substantial economic and indirect values in the standing forest and
some forest conversion does not appear to increase economic welfare. This points to a high potential
forintervening to enhance forest values to favor forests.
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