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ABSTRACT
Global coffee consumption is increasing by 1–2% per year, making coffee a commodity with a growingmarket.

More than 60% of the worldwide coffee supply depends on small farmers. However, small‑scale coffee farmers still
struggle with issues related to low coffee productivity and quality, as well as limited market access, which affect
their farming performance. This study identiϐies critical variables that inϐluence farmers’ propensity to participate
in partnerships and analyzes the impact of their participation on coffee farming performance. The Propensity Score
MatchingMethod determines howagricultural producers can be classiϐied as either partner farmers or non‑partner
farmers due to formal relationships between them or other factors. The data used for this analysis were obtained
from a survey of 230 coffee farmers in three main sub‑districts of Central Tanggamus. The survey included 126
partner farmers and 104 non‑partner farmers. It was determined that farmer participation in partnerships was
based on educational attainment, farmers’ previous farming experience, the distances between the homes of farm‑
ers and their agricultural ϐields, and the sizes of their farms. Moreover, the partnership program increased coffee
productivity by 22.29%, land productivity by 22.72%, reduced farming costs by 7.46%, and increased selling prices
by 4.06%, thereby increasing farm income by 47.79% and land income by 47.51%. The ϐindings indicate that the
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partnership program increases coffee productivity and creates cost efϐiciencies, thereby simultaneously improving
agricultural economic performance. Therefore, these ϐindings support the expansion of partnership programs that
take into account the sociodemographic characteristics of participating farmers.
Keywords: Agricultural Partnership; Smallholder Coffee Farming; Propensity Score Matching

1. Introduction
Global coffee consumption shows an annual

growth rate of 1–2% per year [1], making coffee a com‑
modity with a growing market. More than 60% of the
global coffee supply depends on smallholder farmers [2].
However, small‑scale coffee farmers face more com‑
plex problems. Relative income, vulnerability to climate
change [3], limited access to resources, restricted access
to information, and limited access to markets are prob‑
lems that coffee farmers must face [4]. These problems
not only contribute to the stagnation of farmers’ wel‑
fare but also directly reduce the overall performance of
coffee farming managed by farmers.

A sustainable coffee cycle can only be achieved
through optimal coffee performance, which is the basis
for sustainable agriculture. However, it cannot be de‑
nied that coffee farmers still face many challenges. Lack
of market. In addition to the above factors, these con‑
ditions not only cause stagnation in agricultural perfor‑
mance but also weaken farmers’ resilience to change,
especially in adopting sustainable practices and obtain‑
ing certiϐication quality, and market prices [5] hinder
farmers from optimising the performance of their cof‑
fee farms. Collectively, these obstacles have resulted in
reduced performance of coffee farms in Indonesia and,
subsequently, coffee productivity levels, quality of coffee
produced, and income levels for coffee farmers.

As the 4th largest producer of coffee in the world,
Indonesia is also struggling with declining yields from
coffee farms. Today, Indonesian coffee is known world‑
wide due to the distinct ϐlavours and aromas of these
coffees, which makes them very appealing to coffee
drinkers everywhere [6]. Declining average world cof‑
fee prices generally translate into decreased prices paid
to coffee farmers more quickly and heavily than any
other agricultural industry [7]. In this situation, improv‑
ing market infrastructure and access is essential to im‑

prove prices and thus maintain a decent standard of liv‑
ing for farmers [8]. When prices are low, coffee farming
only generates low income, due to poor farmingmanage‑
ment, such as limited access to information, technology,
andmarkets, low coffee productivity and quality, and un‑
competitive local prices [9, 10]. It is estimated that around
65% of Indonesian coffee is of low quality and economic
value, making it potentially subject to trade sanctions [5].
The above factors can lead to a decline in coffee farming
performance, which in turn weakens farmers’ resilience
to the dynamics of change, especially in adopting sus‑
tainable coffee practices and participating in certiϐica‑
tion programs [11].

Lampung Province produces Robusta coffee with
a distinctive taste quality that is famous in the world
market, due to its speciϐic agro‑climatic conditions and
local wisdom in plant cultivation. This regional advan‑
tage is characterized by mountains that allow coffee to
be grown even at altitudes of 200–800m above sea level
and temperatures of 24 to 30 °C. This agro‑climate sup‑
ports the production of Lampung Robusta coffeewith re‑
gional and global competitive advantages [12, 13]. In Lam‑
pung Province, Tanggamus Regency is known as a key
area due to its signiϐicant contribution, with a planta‑
tion area of 41,598 hectares and a production volume
of 29,522 t [14]. So far, the agro‑climatic advantages and
production volumes have not been converted into eco‑
nomic beneϐits due to simple post‑harvest and process‑
ing methods. This process results in low‑grade coffee,
lowering the selling price and weakening its bargaining
position in the global market [15].

One relevant strategic solution to overcome the
constraints of lowquality andprices is a partnershippro‑
gram through empowerment and certiϐication schemes.
This partnership program is a model of relationship be‑
tween domestic or international companies and farmer
groups that aims to increase the quantity and quality of
coffee production, market access, and institutional con‑
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nectivity. The partnership program currently running in
Tanggamus Regency is a partnership between the coffee
corporation and coffee farmer groups, which is a com‑
pany program to ensure a sustainable supply of high‑
quality coffee. Coffee farmers who join farmer groups
arewilling to participate in a partnershipwith the corpo‑
rationwith the aim of obtaining beneϐits, namely guaran‑
teed market access and better prices, as well as the op‑
portunity to participate in coffee certiϐication programs
such as 4C andRA. Asmembers of the farmer groups par‑
ticipating in this partnership, farmerswill receive knowl‑
edge, guidance, and assistance in proper coffee cultiva‑
tion, as well as input support. Meanwhile, the corpora‑
tion is committed to purchasing coffee beans from part‑
ner farmer groups that are part of the 4C‑certiϐied coffee
sales channel through exporters.

Product certiϐication has been responsible for prod‑
uct marketing’s good side by providing the assurance
that the product quality is up to the standards of the
various health, environmental, and social requirements.
In the eyes of the market, this is in line with the de‑
mand for green products. Meanwhile, product certiϐica‑
tion extends the value chain, so getting premium prices
becomes a common practice. Also, it opens up a market
that is not only based on price but also on quality per‑
ception, long‑termcontracts, andprice incentives, which
are all factors positively contributing to the situation of
cooperatives and smallholder farmers [16].

In summation, the evidence is compelling that part‑
nership and certiϐication programs improved the perfor‑
mance of coffee farms in prior studies and indicated that
the farmers involvedwith certiϐication partnerships had
increased earnings compared to non‑partnered farm‑
ers [17]. Further studies support the trend of growing
agricultural incomes andproductivity through increased
market access and prices [18]. Certiϐication, by permit‑
ting the sale of certiϐied coffee at a premium of roughly
30%, aids in enhancing market situations and solving
economic problems. This is a conclusion drawn from the
present research in Indonesia, as in the case of Wahyudi
et al. [19], who stated in their study that Rainforest Al‑
liance certiϐication improves agricultural performance
by improving management practices and product qual‑
ity. Furthermore, Ariϐin et al. [17] and Dewi et al. [20]

conϐirmed in their studies that there is a positive rela‑
tionship between participation in certiϐication partner‑
ships and income gains, cost reductions, andmarket efϐi‑
ciency.

However, almost all previous studies have faced
weaknesses in the application of this research method‑
ology. Most previous studies directly compared the per‑
formance of partner and non‑partner farmers, without
controlling for differences in characteristics that inϐlu‑
ence farmers’ willingness to participate in the program.
In this case, the approach taken is still far from address‑
ing the issue of self‑selection bias arising from unmea‑
sured internal characteristics (such as education, farm‑
ing experience, motivation, land ownership size, or ini‑
tial access to information) within the program. In other
words, these characteristic differences underlie the per‑
formance differences observed after the program. The
uncontrolled risk characteristics make the research re‑
sults on the impact of partnerships unsound and poten‑
tially exaggerated.

The lack of alternative approaches forms the basis
for the novelty of this study. The net effect of participa‑
tion in apartnershipprogramoncoffee farmingbusiness
performance is a key issue underlying this research. By
using the PSMmethod, researchers can create a compar‑
ison group of non‑partner farmerswith observable char‑
acteristics (level of education, farming experience, land
area, market access, etc.) that are very similar to, or “bal‑
anced” with, the partner farmer group. Therefore, dif‑
ferences in agricultural business performance (produc‑
tivity, income, and proϐits) observed in both groups af‑
ter the program can be attributed to participation in the
partnership.

To achieve these objectives, this study focuses on
identifying critical variables that inϐluence farmers’ ten‑
dency toparticipate inpartnerships andonanalysing the
impact of farmers’ participation in thesepartnerships on
the performance of coffee farming businesses. The re‑
sults of this study are expected to provide stronger em‑
pirical evidence for stakeholders and policymakers re‑
garding the effectiveness of partnership programs. For
researchers, these ϐindings can serve as a basis for fur‑
ther researchon the issueof formulatingpolicies for agri‑
cultural development, particularly for sustainable coffee

123



Research onWorld Agricultural Economy | Volume 07 | Issue 03 | September 2026

plantation development.

2. Materials and Methods

This study used a survey method, conducting
interviews with 126 partner farmers and 104 non‑
partner farmers using random sampling. The study was
conducted in Tanggamus Regency, Lampung Province,

speciϐically in the subdistricts of Air Naningan, Pulau
Panggung, and Ulu Belu. The distribution of the three
subdistricts is shown in Figure 1. The choice of the site
was made after considering that the region had active
partnership programs, plus a fairly equal distribution of
partner and non‑partner farmers, which would make it
possible to carry out a detailed comparison between the
two groups.

Figure 1. Survey Location Map for a Study in Tanggamus, Indonesia.

This research implicitly and conceptually utilizes
twoprimary theoretical frameworks, namely agency the‑
ory and planned behavior theory. Agency theory ex‑
plains the partnership system framework. Meanwhile,
planned behavior theory explains farmers’ responses re‑
lated to their willingness to comply with regulations es‑
tablished by partner companies to increase income. The
partnership between coffee farmers and coffee corpora‑
tions in this study is reviewed from an institutional eco‑
nomic perspective. The form of partnership is contract
farming. Contract farming is an economically and com‑

mercially oriented business partnership between two or
more agribusiness actors for mutual beneϐit.

Corporation activities are determined by the conti‑
nuity of the quantity and quality of coffee beans. There‑
fore, the need for raw material supplies and global pres‑
sure for coffee product certiϐication have initiated a part‑
nership program between the corporation and coffee
farmers in the form of contract farming [21]. The ad‑
vantages offered by corporations through contract farm‑
ing include higher prices for partner farmers, guidance,
counseling, ϐield schools from corporations, assistance
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with facilities and infrastructure, and assistance with
high‑quality coffee seeds. Additionally, partner farmers
will receive coffee certiϐication facilitation (4C) and as‑
surance of coffee quality standards (Grade 4b) with fair
and transparent coffee prices [22]. Contract farming pro‑
vides beneϐits that can increase coffee farmers’ income.

The impact of the partnership program on coffee
farming performance between partner farmers and non‑
partner farmers in Tanggamus Regency was estimated
using Propensity Score Matching (PSM). PSM was cho‑
sen because it has the advantage of reducing selection
bias between partner farmers and non‑partner farm‑
ers by comparing two groups with similar character‑
istics [10, 23]. PSM analysis begins by dividing observa‑
tions into two groups, namely farmers involved in part‑
nerships (treatment) and farmers not involved (con‑
trol). Then, calculate the propensity score, which is
the probability of an observation entering the treatment
group based on variables determined using a logit re‑
gression model. The general form of the logit regression
model follows the equation formulated by Hosmer and
Lemeshow [24] in Equation (1):

Pi = Ln Pi
1− Pi

= β0 + β1X1 + β2X2 + . . . βiXi (1)

(Pi) indicates farmer participation in the partner‑
ship program, where 1 represents partner coffee farm‑
ers and 0 represents non‑partner coffee farmers. (X) is
an independent variable that inϐluences farmer partici‑
pating in the program, namely farmer age (X1), family
members (X2), education level (X3), farming experience
(X4), side job (X5), distance from home to farm (X6), land
area (X7), and age of coffee plants (X8).

Next, matching between partner and non‑partner
farmers was carried out using the Nearest Neighbour
Matching (NNM) method. This method matches partner
farmers with non‑partner farmers based on the nearest
propensity score, giving the same value for each char‑
acteristic compared. Then, a common support analysis
was performed to ensure the propensity scores distri‑
bution between partner and non‑partner farmers was
within the same range. Meanwhile, propensity scores
outside the common support range were excluded from
the analysis. Covariate balancing was also tested to en‑
sure that the average propensity score after matching

did not differ signiϐicantly between the two groups.
Finally, the treatment effect was calculated by com‑

paring the Average Treatment on Treated (ATT) of sev‑
eral farming performance indicators between partner
farmers and non‑partner farmers. ATTwas calculated us‑
ing Equation (2), which compares the farm performance
results of the two groups after the matching process was
completed. Thus, these steps ensure that the estimation
of the impact of partnerships through certiϐication is car‑
ried out accurately and in a structured manner.

ATT = E (Y1 − Y0|X,M = 1)

= E (Y1|X,M = 1)− E (Y0|X,M = 1)
(2)

ATT shows the effect of partnership on coffee farm‑
ing performance. Y1 and Y0 show coffee farming perfor‑
mance indicators (coffee yield, land productivity, farm‑
ing costs, coffeeprice, coffee income, and land income)of
partner and non‑partner farmers. The variable X encom‑
passes a set of observed farmer characteristics that are
hypothesised to affect both the likelihood of joining the
program and the resulting farming performance, regard‑
less of membership status. These characteristics serve
as explanatory variables in themodel. Meanwhile, M is a
binary variable indicating the farmer’s participation de‑
cision, and M denotes the farmer’s decision (M = 1 if the
farmer joins the partnership, or M = 0 if not) [23].

3. Results

3.1. Socio‑Demographic and Farm Proϐiles
of Coffee Farmers

Based on Table 1, the socioeconomic proϐile of
farmers shows that respondents ranged in age from 22
to 70 years old, with partner farmers being older on
average (44.20 years) than non‑partner farmers (41.18
years). The educational levels of both groups are rela‑
tively similar, speciϐically at the junior high school level.
However, partner farmers have a slightly higher average
education (10.04 years) compared to non‑partner farm‑
ers (9.22 years). In terms of family composition, both
groups of farmers are relatively similar, namely 2–3 peo‑
ple. Meanwhile, partner farmers have longer experience
in coffee farming, with an average of 19.67 years, com‑
pared to non‑partner farmers who have an average ex‑
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perience of 16.61 years. Less than 1%of farmers in both
groups have side jobs, indicating that income from cof‑
fee is sufϐicient to meet farmers’ basic needs [25]. In ad‑
dition, the distance between the farm and the home of
non‑partner farmers is, on average, further (4.84 km)
than that of partner farmers (2.56 km), indicating that

partner farmers tend to have closer access to their land.
Regarding land and production characteristics, partner
farmers have a smaller average coffee land area (1.10 ha)
than non‑partner farmers (1.41 ha). However, the aver‑
age age of partner farmers’ coffee plants is older (18.02
years) than that of non‑partner farmers (16.63 years).

Table 1. Socio‑economic characteristics of respondents.

Description
Partner Farmers Non‑Partner Farmers

AVG SD Min Max AVG SD Min Max

Farmers’ age (yr) 44.20 8.64 25.00 70.00 41.18 8.28 22.00 62.00
Education (yr) 10.04 2.35 6.00 16.00 9.22 2.46 6.00 16.00
Family members (person) 2.56 1.34 0.00 6.00 2.83 1.21 1.00 6.00
Farming experience (yr) 19.67 7.18 3.00 38.00 16.61 8.28 2.00 40.00
Off‑farm employment 0.33 0.47 0.00 1.00 0.35 0.48 0.00 1.00
Distance from home to farm (km) 2.56 3.39 0.00 30.00 4.84 8.78 0.00 50.00
Land area (ha) 1.10 0.47 0.50 2.75 1.41 0.66 0.28 4.50
Coffee plant age (yr) 18.02 6.47 3.00 25.00 16.63 6.88 3.00 25.00

Note: AVG = Average; SD = Std. Dev.

3.2. Economic Performance of Coffee Farm‑
ing

The partnership program has a positive impact on
coffee productivity, land productivity, prices, costs, cof‑
fee income, and land income. Table 2 shows that the
partnership program is able to boost coffee productiv‑
ity higher (914.06 kg/ha) compared to non‑partnership
coffee farming (776.83 kg/ha). High productivity indi‑
cates that coffee farms managed by partner farmers are
efϐicient [26]. High coffee productivity is in line with in‑
creased land productivity, with partner farmers’ land in‑
come 16.27% higher than that of non‑partner farmers.
In addition, there has been an increase in the selling
price of coffee at the farmer level as a result of the part‑
nership program. Partner farmers receive a coffee price
that is 6.83%higher than non‑partner farmers. The part‑
nership program guarantees partner farmers a higher
selling price for their coffee [22]. Jena and Grote [27] and
Hamid et al. [28] report that providing price incentives
will motivate farmers to increase their productivity and
the quality of their coffee.

In addition to output, the partnership program also
optimizes coffee farming costs. Non‑partner farmers
spend 7.47%more on coffee farming than partner farm‑
ers. This has a direct impact on the coffee income re‑

ceived by both partner and non‑partner farmers. Part‑
ner farmers’ coffee farming income is 27.40% higher
than the coffee incomemanagedbynon‑partner farmers.
When income from intercropping is also taken into ac‑
count, the total incomeof partner farmers is 30.6million,
while non‑partner farmers only earn 22.5million. These
ϐindings conϐirm that the partnership program consis‑
tently improves coffee farming performance.

3.3. Determinants of Farmers’ Participation
in Partnership Programs

To assess the impact of partnerships on coffee
farming, themodel covariates were ϐirst identiϐied. The
next step was to select a logistic regression model in
order to estimate the propensity score. The selected
model is further utilized to estimate the factors inϐluenc‑
ing farmers to participate in partnerships. The Pearson
Goodness‑of‑Fit test was employed to test the model’s
validity. The parameter tests were conducted both si‑
multaneously and partially. For simultaneous testing,
the Likelihood Ratio Test had a chi‑square L.R. value of
40.88, a log likelihood value of 131.72562, and a Prob
> chi2 of 0.001, showing the signiϐicance of the regres‑
sion. Table 3 shows the factors inϐluencing farmer part‑
nership participation.
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Table 2. Economic performance of partner and non‑partner coffee farming.

Description
Partner Farmers Non‑Partner Farmers

AVG SD AVG SD

Coffee yield (kg/ha) 914.06 279.13 776.83 235.33
Land productivity (kg/ha) 992.69 291.22 836.90 251.98
Coffee price (IDR) 36,565.22 2248.32 34,086.54 3301.55
Farming cost (IDR/ha) 5,641,237.00 1,232,185.00 6,082,917.00 1,398,747.00
Coffee income (IDR/ha) 27,700,000.00 10,100,000.00 20,400,000.00 8,940,257.00
Land income (IDR/ha) 30,600,000.00 10,500,000.00 22,500,000.00 9,546,689.00

Note: 1 USD = 16,735 IDR; AVG = Average; SD = Std. Dev.

Table 3. Determinants of farmers’ participation in partnership programs.
Variable Coefϐicient Std. Err. z p> z Odd Ratio

Farmers age 0.0179 0.0232 0.7700 0.4400 1.0181
Family members 0.0044 0.1265 0.0300 0.9720 1.0044
Education 0.1846*** 0.0690 2.6800 0.0070 1.2028
Farming experience 0.0560** 0.0276 2.0300 0.0420 1.0576
Off‑farm employment 0.3069 0.3395 0.9000 0.3660 1.3593
Distance from home to farm −0.0617* 0.0335 −1.8400 0.0650 0.9402
Land area −1.3158*** 0.3166 −4.1600 0.0000 0.2683
Coffee plant age 0.0223 0.0243 0.9200 0.3580 1.0226
Constant −2.0659 1.2957 −1.5900 0.1110
Log likelihood −131.7256
Pseudo R2 0.1343
LR chi2(8) 40.8800
Prob> chi2 0.0000

Note: Symbols ***, **, and * signiϐicant at the 1%, 5%, and 10% levels.

The educational attainment of farmers exhibits a
positive and statistically meaningful inϐluence on their
decision to engage in partnership. The higher a farmer’s
educational background, the greater their likelihood of
participating in partnership programs. More precisely,
each additional unit of education increases the proba‑
bility of engagement by 1.2028 times. This outcome
aligns with the discovery of Anh et al. [29]. According
to the researchers, the most educated farmers will be
those who engage in farmer cooperative decisions and
actions more frequently, thus being motivated to join
sustainable coffee production partnerships. Likewise,
Ariϐin et al. [17] pointed to a strong relationship between
the education level of household heads and the involve‑
ment of farmers in sustainable certiϐicationpartnerships
through their decision‑making process. Higher educa‑
tion is correlated with an increased likelihood of join‑
ing partnerships, which ultimately has a positive impact
on agricultural income through improvedmarket access
and increased productivity.

Beyond education, farming experience also demon‑

strates a positive and statistically signiϐicant effect on
farmers’ participation in partnership schemes. Produc‑
erswith longer experience in coffee cultivation generally
exhibit a stronger inclination to participate, with each
additional unit of experience increasing the probability
of engagement by 1.0576 times. This evidence aligns
with the ϐindings of Barone et al. [30], who reveal that the
farmers’ decision to enter into partnership agreements
is heavily governed by their accumulated experiential
knowledge. In support of this, Bitzer et al. [31] present
similar ϐindings which suggest that farmers’ experience
plays an important role in their comprehension of the ad‑
vantages associatedwith suchpartnerships. Theproduc‑
ers who have been in coffee cultivation for a long period
are likely to have a better understanding of the certiϐi‑
cation process and the market demands, hence they are
able to realize the advantages of being part of a partner‑
ship in terms of knowledge transfer, adoption of better
agronomy practices, and price premium.

On the contrary, land area depicts a notably nega‑
tive inϐluence on farmers’ participation in partnerships,
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with the negative coefϐicient suggesting that farmers
with more extensive landholdings have a lower likeli‑
hood of engaging in partnerships. Each additional unit
of land area decreases the probability of engagement
by 0.2683 times. This is due to the tendency of farm‑
ers who possess large areas of land to prioritize inde‑
pendent resourcemanagement rather thanpartnership
participation. Farmers believe they do not require ex‑
ternal support as they are capable of managing their
own farm [32]. These results align with Zana’s [33] re‑
search, which deduced that farmers who own large ar‑
eas of land receive a sufϐicient income from their own
businesses. Consequently, the beneϐits of partnerships
are less appealing to them as they are generally more
attractive for small‑scale farmers. Thus, the larger the
land area, the less likely farmers are to engage in part‑
nerships.

The distance between homes and farms and its neg‑
ative impact onpartnerships are among theother factors
that contribute to this case at 10%,where every one‑unit
increase in distance results in a decrease of the likeli‑
hood of partnership participation by a factor of 0.9402.
Hence, it appears that a greater distance from the farm
leads to a lower probability of partnership. The longer
distance one must travel to reach the farm is associated
with higher travel expenses and travel time, thus reduc‑
ing the beneϐit associated with participating in partner‑
ships [6]. In contrast, farmers located near coffee farms
have a greater tendency to get involved due to the fact
that they can access the resources and support services
with less difϐiculty [32]. This proximity not only facilitates
access but also fosters better communication and builds
trust between farmers and partners.

3.4. Propensity Score Matching Estimation

Before estimating the impact of the partner‑
ship program, a quality matching evaluation was con‑
ducted to ensure a balance of observable character‑
istics between the partner and non‑partner groups.
The Propensity Score Matching (PSM) The Matching
Method was performed on 230 farmer households,
which included 126 partner of coffee farmers and 104
non‑partner coffee farmers. The ϐindings of the study

depicted good matching quality as shown by two com‑
plementary pieces of evidence. Figure 2a exhibits
the density plot after matching, reϐlecting a similarity
in the distribution of observable characteristics where
the curves of the two groups overlap. This is further
strengthened by Figure 2b, conϐirming the presence
of an area of common support indicated by the X‑axis,
which represents thepropensity score’s logit value. The
logit value of the propensity score (linear predictor,
which ranges from 2 to 6) is then converted into a prob‑
ability value between 0.88 and 0.97. The existence of
this area further demonstrates that the twogroupshave
comparable characteristics across a sufϐiciently broad
range, allowing validmatching. Thus, thematching pro‑
cess successfully created a comparative control group,
and the differences in post‑program outcomes can be
attributed to the impact of the partnership program in‑
tervention.

Based on the results of the post‑matching covari‑
ate balance test (Table 4), it can be concluded that most
covariate variables did not show signiϐicant differences
between the partner and non‑partner groups. p‑values
greater than0.05 for variables such as education (0.788),
farming experience (0.164), side jobs (0.134), distance
from home to farm (0.926), and land area (0.357) in‑
dicate that the matching process has successfully bal‑
anced the distribution of covariates on these variables.
However, several variables still show signiϐicant differ‑
ences, including the number of familymembers (p‑value
= 0.039), where non‑partner farmers tend to have more
family members than partner farmers, and the age of
coffee plants (p‑value = 0.050), indicating that partner
farmers tend to have older coffee plants. Meanwhile,
the difference in farmer age between the two groups is
nearly signiϐicant (p‑value = 0.089), with non‑partner
farmers tending to be slightly older than partner farm‑
ers. The coffee plants of partner farmers (17 years) and
non‑partner farmers (15 years) are still within the pro‑
ductive age range of coffee plants (5–20 years), the fam‑
ily size of partner farmers is 2.56 and non‑partner farm‑
ers 2.91, or around 2–3. However, partner farmers re‑
ceive counseling and guidance from partners on proper
coffee cultivation according to GAP, resulting in higher
productivity.
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(a) (b)
Figure 2. Propensity score distributionof partner and non‑partner farmers: (a) kernel density of propensity scores; (b) before
and after matching.

Table 4. Post‑matching covariate balance test results.

Variable
Mean

% Bias
t‑Test

Partner Farmers Non‑Partner Farmers t p> t

Farmers age 43.852 45.739 −21.900 −1.710 0.089
Family members 2.565 2.913 −27.000 −2.080 0.039
Education 9.783 9.870 −3.700 −0.270 0.788
Farming experience 19.113 20.600 −19.200 −1.400 0.164
Off‑farm employment 0.304 0.217 18.500 1.500 0.134
Distance from home to farm 2.566 2.606 −0.600 −0.090 0.926
Land area 1.122 1.174 −9.100 −0.920 0.357
Coffee plant age 17.748 15.930 27.000 1.970 0.050

Overall, the level of balance achieved in this study
is adequate for continuing the analysis of the program’s
impact. Although somevariableswere not perfectly bal‑
anced, the resulting bias percentages were within ac‑
ceptable limits. These results provide conϐidence that
the differences in farm performance that will be es‑
timated later can be attributed more to participation
in the partnership program rather than solely to dif‑
ferences in the basic characteristics between the two
groups. The fulϐilment of good standard support cri‑
teria and the balance achieved in most key variables
provide a strong foundation for analysing the partner‑
ship program’s impact on coffee farm performance in

the next stage.

3.5. Impact of Partnership Program on Cof‑
fee Farming Performance

Overall, the partnership program has been shown
to have a signiϐicant impact on improving coffee farm‑
ing performance (Table 5). All observed performance
variables showed statistically signiϐicant differences be‑
tween partner and non‑partner farmers. These ϐindings
conϐirm the effectiveness of the partnership program in
transforming the economic performance of coffee farm‑
ing in the study area.

Table 5. Average treatment effect of the partnership program on coffee farming performance.

Variable Partner Farmers Non‑Partner
Farmers

Difference
(ATT) S.E. t‑Stat

Coffee yield (kg/ha) 914.06 710.26 203.80*** 42.85 4.76
Land productivity (kg/ha) 992.69 767.08 225.60*** 45.35 4.97
Farming cost (IDR/ha) 5,641,236.66 6,096,166.50 −454,929.84* 266,891.99 1.70
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Table 5. Cont.

Variable Partner Farmers Non‑Partner
Farmers

Difference
(ATT) S.E. t‑Stat

Coffee price (IDR) 36,565.22 35,078.26 1486.96** 648.07 2.29
Coffee income (IDR/ha) 27,741,005.20 18,771,493.80 8,969,511.40*** 1,536,426.38 5.84
Land income (IDR/ha) 30,610,015.30 20,750,361.90 9,859,653.40*** 1,635,483.51 6.03

Note: Symbols ***, **, and * signiϐicant at the 1%, 5%, and 10% levels.

In terms of productivity, the partnership program
successfully increased coffee productivity by 203.80
kg/ha (22.29%) and land productivity by 225.60 kg/ha
(22.72%). These results align with the research by As‑
tuti et al. [32], which suggests that participation in part‑
nerships signiϐicantly contributes to increased produc‑
tivity. This increase is driven by access to credit, technol‑
ogy, and training that enable farmers to adopt better pro‑
duction practices [34, 35]. In addition, building trust and
strengthening social capital through partnerships also
supports productivity improvement [36]. Hence, the part‑
nership programs not only increase production yields
but also promote cooperation and trust among the par‑
ticipants of the program.

The partnership program has brought about a
considerable decrease in the farming costs by IDR
454,929.84 or 7.46%, which in turn has permitted farm‑
ers to conduct their farming more economically as they
are availing of the ϐinancial and technical assistance pro‑
vided by their partner companies and are making the
most of their limited production resources. Moreover,
one more signiϐicant cause of savings is the provision of
agricultural inputs to farmers in these programs, either
on credit or at subsidized prices, as well as collective
purchasing facilitated by partnerships, which also con‑
tributed to reducing farmers’ production costs [37].

The partnership program was successful in raising
the retail price of coffee by 4.06%, demonstrating the
higher quality of coffee produced by the partner farm‑
ers. It has been pointed out by Ariϐin et al. [17] and Dewi
et al. [20] that one of the beneϐits of certiϐication partner‑
ships is the potential for income increase through higher
yields and selling prices. The positive combination of in‑
creased productivity, reduced costs, and the increase in
their prices, farmers in partnership programs are experi‑
encing considerable income growth. The average coffee
income has grown by 47.79% while land income has in‑

creased by 47.51%. Sellare et al. [38] note that it is within
partnership arrangements that farmers gain access to
international markets and secure pricing arrangements
more advantageous to them.

Furthermore, the stronger bargaining position, in‑
creased vertical integration, and technological assis‑
tance that farming partnerships offer all make a sig‑
niϐicant contribution to farmer incomes. Overall, the
outcomes of partnership programmes include increased
productivity and efϐiciency in cost and pricing, and
greater income growth for partner farmers. The synergy
of increased outputs and decreased inputs generates a
compound effect whereby the overall inϐluence on in‑
come is better than the sum of the individual inϐluencing
factors. Such ϐindings are a powerful empirical support
for the advocacy of partnership programs as a means of
giving power to small coffee producers.

4. Discussion

The ϐindings of this research support the compli‑
cated connection between farmers’ degree of partici‑
pation in the partnership program and their socioeco‑
nomic characteristics. The ϐindings of the present study
corroborate those of Anhet al. [29] andBarone et al. [30] re‑
garding the substantial and positive impact of education
level and farming experience, and also support the view
of the individual’s skill as the main factor in the adop‑
tion of agricultural innovations. The higher educational
farmers not only get better partnership schemesbut also
give more power to farmers when they are negotiating
with partners [39]. Farmers’ experiences with farming
form a type of social capital because they aid farmers
in understanding the beneϐits and disadvantages asso‑
ciated with partnerships. The ϐinding that larger farms
are less likely to participate in partnerships supports
the idea that these types of programs are more appeal‑
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ing to smaller farmers with limited access to resources,
as stated by Astuti et al. [32], who showed that farmers
managing larger‑scale businesses are typically more in‑
dependent in farmmanagement.

The partnership program has made farming more
productive. This is clear from the 22.29% rise in over‑
all productivity and the 22.72% rise in land productiv‑
ity, indicating the program’s effectiveness in optimiz‑
ing resources. Costs have decreased by 7.46%, which
means coffee farming has achieved simultaneous im‑
provements in output and cost efϐiciency, with more out‑
put and fewer inputs. Furthermore, the market per‑
ceives the items as being of better quality than their pre‑
vious quality, as partner farmers received a 4.06% in‑
crease in selling price. These results are in line with
the study by Ariϐin et al. [17], Sustainability certiϐication
through partnership programs combined with better
cultivation and farmmanagement practices have a great
impact on the incomeof both coffee and land, an increase
of 47.79% for coffee and 47.51% for land, thereby show‑
ing the great inϐluence of partnership programs on the
economic performance of coffee farmers.

Special extensive support services should cater to
every farmer in the case of lacking formal education
and no experience in farm management, in order to
raise their technological and managerial skills. More‑
over, larger farmers’ participation should be encouraged
via the provision of incentives that are in accordance
with the size of the business. It should also be an im‑
portant factor in determining where the place is located.
When planning programs, it’s best to pick places that are
easily accessible to minimize access‑related constraints.
These strategic adjustments can make partnership pro‑
grams more inclusive for agricultural development and
enhance farmers’ resilience to the challenges posed by
climate change.

However, this study has several limitations. The
main limitation lies in the focus of the analysis, which
only covers the socioeconomic background of the farm‑
ers observed, while other factors thatwere not observed,
such as risk preferences, may also be crucial in determin‑
ing farmers’ participation decisions. Therefore, future
studies are recommended to use panel data or experi‑
mental designs to improve this research.

5. Conclusions
The results of the Propensity Score Matching anal‑

ysis showed that partnership programs have a signiϐi‑
cant inϐluence on improving the performance of small‑
scale partnership coffee farming, contrasting with non‑
partnership coffee farming. Education and experience
are driving factors for participation in partnership pro‑
grams, while the size of the area and the distance from
the garden to the house are inhibiting factors. By partic‑
ipating in partnership programs, farm productivity was
increased by 22.9%, production cost was decreased by
7.46%, and selling price was increased by 4.06% due to
improvement of coffee quality, resulting in coffee farm
income increment by 47.79%.

As a policy implication, our ϐindings suggested that
partnership programs should implement a different ap‑
proach and strategies based on farmers’ socio‑economic
background. Farmers with low education and farming
experience need intensive assistance programs. Mean‑
while, for farmers who possess larger land areas and
commonly have a higher education level, incentives need
to be provided and adjusted to the scale of their busi‑
ness. In the broader context, these ϐindings conϐirm the
effectiveness of partnerships as a strategy for increasing
the productivity and efϐiciency of coffee farming. More
importantly, the research highlights the role of partner‑
ship programs as a transformative method for building
the economic resilience of smallholder farmers.
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