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Abstract

Increasing income is the main interest of farmers in establishing highly productive and sustainable coffee 
agroforestry. Since the program in Batutegi Lampung Province has been facing a limitation of physical capital (PC), 
to increase the income (INC), it is urgent to stimulate the capacity of social capital (SC).  In this context, it is 
important to elucidate the role of extension participation (ROLE) to build better capacity of SC in amplifying the 
whole productivity. This study aims to analyze a) the direct effect of PC, SC, and ROLE on INC, and b) PC and SC on 
ROLE, as well as c) the indirect effect of ROLE (as a mediating variable) for PS and SC in increasing INC. Structural 
equation modeling (SEM) is applied at a 95% confidence level. The PC indicator is land ownership. The elements of 
norms, trust, and networks are indicators for SC. The three ROLE indicators are participation in extension on forest 
protection, agroforestry techniques, and post-harvest. Income sources from coffee beans and NTFPs are an 
indicator of INC. Data collection was carried out in AprilJune 2020 by conducting interviews with 98 HKm holders. 
The results suggest: a) the direct effect on ROLE by PC is sluggish (p-value = 0.112) but by SC is very significant (p-
value = 0.000); b) the direct effect on INC by PC or SC is blunt (not significant), whereas by ROLE is significant with 
p-value = 0.740, 0.123, and 0.000, respectively; and c) the indirect effect on INC by PC remains sluggish although 
mediated by ROLE (p-value = 0.188) but significant by SC (p-value = 0.000). The implications, for instance, are that 
to ensure that HKm holders can leave protected forest areas voluntarily and survive outside forest areas when their 
concession rights expire, the FMU should prioritize enhancing their knowledge and skills to combat decreasing 
returns in agroforestry production rather than enlarging land allotment.
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Introduction
 Based on the data of Global Forest Watch (2023), the tree 
stand loss area in Indonesia continues to increase steadily 
from 0.39 to 2.17% of a total of 189 million ha from 2001 to 
2016. However, 2016 became a turning point in this position 
i.e., down to 0.47% in 2022. This achievement is partly a 
contribution from forest area management policies, in 
particular the provision of social forestry schemes, which 
include village forests, customary forests, partnership 
forests, community plantation forests, and community 
forests (HKm) which have now reached an area of around 
6,371,773.42 ha for 1,287,710 heads of families (MoEF, 
2023a). The HKm is a program of the Government of 
Indonesia to empower people who cultivate around or inside 
state forests, especially in the production forests or even in 
the protection forests (Kaskoyo et al., 2014). The HKm 
program allocates a maximum of 15 ha of forest land per 
household for peasants to employ agroforestry cultivation 
during the 35-year concession period but is prohibited from 
cutting wood instead of collecting NTFPs.  The legality of 

NFTP collection is also known in conservation partnership 
programs (Bakri et al., 2023a). As a form of empowerment 
scheme, HKm authorities provide guidance, training, and 
extension so that HKm holders can leave their land 
voluntarily to live and develop outside the forest area after 
the concession period ends (Wulandari et al., 2021; Bakri, et 
al., 2023a).  

On the other hand, even though social forestry has had 
great success in its reforestation program, unfortunately, this 
scheme has not been able to completely reduce the poverty of 
HKm members.  By using sample tests from research results 
from the Eastern Region (Leunufna et al., 2023; Ma et al., 
2023), the Central Region (Muthmainnah et al., 2022; Yusuf 
et al., 2023), and the Western Region of Indonesia 
(Wulandari et al., 2021; Susilo & Nairobi, 2019), it turns out 
that the average income is USD1.87 (sd = 1.00) or the 

-1 -1equivalent of USD0.47 (sd = 0.25) household  day  if it is 
-1assumed there are 4 people household .  This average is 

below the criteria used by the World Bank (2023), namely 
-1 -1USD 3.65 capita  day . The new criteria applied because 



Scientific Article

ISSN: 2087-0469

Indonesia has been categorized as a low-middle-income 
country.  Even though the Government of Indonesia, 
through the Ministry of Environment and Forestry, annually 
spends on average more than USD500 billion (MoEF, 
2023b) among others, for fostering HKm and four other 
social forestry schemes, including investment in 
infrastructure, governance, extension 35in production 
facilities, training and extension on forest protection, 
cultivation techniques, post-harvest, and marketing.

A similar description can also be presented for Lampung 
Province, which was the first FMU to implement the HKm 
program since 2008 namely the Batutegi FMU in Tanggamus 
Regency.  At that time the tree stand loss acreage was still 
0.68% of an area of 3.35 million ha, then decreased to 0.51% 
and finally reached 0.22% for 2016 and 2022, respectively. 
Under the tree-improvement canopy, nowadays forest cover 
has also been increasing from 3.6% in 2008 (Syahputra et al., 
2022) to 8.57% in 2022 (Bakri et al., 2023b). HKm 
achievements in Lampung Province are now 386 
concessions involving 8,610 households (MoEF, 2023a). As 
in other parts of Indonesia, HKm concession holders in this 
province are also still trapped in poverty except for their 
achievement in forested area recovery. This judgment can at 
least be reflected by HKm concession holders drawn from 
three HKm programs in Lampung Province, namely at FMU 
Bukit Punggur Way Kanan Regency, amounting to USD0.99 

-1 -1(sd = 0.25) day  capita  (Wulandari et al., 2021), at FMU 
Selagai Lingga Central Lampung Regency, it is USD1.5 (sd 

-1 -1= 0.22) day  capita  (Wulandari et al., 2022), and in FMU 
-1Batutegi Tanggamus Regency, it is USD1.5 (sd = 0.31) day  

-1 capita (Susilo & Nairobi, 2019).
The sluggish response to increasing INC should not be 

attributed to the failure of the FMU authorities to carry out 
the empowerment tasks. Even if there is a real contribution, it 
does not seem to be a substantial problem. Such failures are 
relatively no severe matter and quick to amend rather than 
caused by endogenous variables in nature, especially due to 
the low capacity of the forest area itself, which is primarily a 
marginal area i.e., as the protected forest. It should be 
suspected that both physical and social resources are 
sluggish (Cervellati et al., 2023) and no longer effective in 
producing cash crops such as coffee beans. Therefore, the 
restoration of the intrinsic functions achieved through the 
social forestry program has not directly increased INC.  This 
phenomenon is contrary to the simulation result conducted 
by Bakri et al. (2014) namely that if the forested area is 
increased by 1%, the average income of Lampung Province 
will increase by 5.7% (sd = 0.62).  But how long the 
reafforestation measure takes time to produce an effect on 
INC increase is not explained.

The phenomenon of resources leveling off of physical or 
land capital (Cervellati et al., 2022) and social capital at a 
macro level in the Lampung region has been reported by 
Affandi (2009), Bakri (2012), and Bakri et al. (2014). This 
symptom is indicated by the scale of return in various agro-
industrial sectors, which continues to decline, namely in the 
form of a sluggish response to inputs of energy and labor but 
very responsive to inputs of raw materials for agricultural 
products, including coffee beans (Affandi, 2009). This 
phenomenon is also a reflection of environmental stagnant 

(Cervellati et al., 2022).  Bakri et al. (2014) also proved that 
reforestation in the upstream areas of this province can 
significantly reduce the level of erosion, landslides, and 
flood frequency then at the same time increase farmers' 
income, industrial sector growth, economic growth, and the 
human development index. At the same time, the impact of 
reforestation is also accompanied by an increase in social 
capital which is reflected, among other things, in decreasing 
crime intensity (Bakri, 2012, Bakri et al., 2014). This 
reforestation measures as a form of restoring the flow of 
environmental services (Maris & Homes, 2023) which then 
triggers productivity growth in the agricultural sector, 
followed by the downstream sectors, and ultimately has an 
impact on welfare.

On the on-farm scale, the symptoms of leveling off of 
physical resources in this province were also reported by 
Bakri et al. (2021a) that land resources at the Gedongwani 
FMU area in South Lampung Regency is also similar to 
Batutegi region in terms of soil properties or fertility (Dai et 
al., 1989). The simulation of increasing the area of land for 
each HKm member did not significantly (p-value = 0.927) 
increase the income of agroforestry-based forest HKm 
holders with the lower strata of food crops. Conversely, 
strengthening the performance of social capital can be very 
significant in increasing income for both the network 
element (p-value = 0.014) and the trust element (0.025). 
Similarly, Wulandari et al. (2021) from the results of their 
study at FMU Bukit Punggur, Way Kanan Regency, revealed 
that the addition of land holdings for the allocation of semi-
intensive use of upland food crops using the agroforestry 
system could not increase the income of HKm members in 
this area (p-value = 0.836).

The phenomenon of diminishing returns in this area can 
be explained conceptually by using the theory of endogenous 
economic growth, which is a counter theory to neoclassical 
economics (Romer, 1990; Cervellati et al., 2022). Physical 
capital in the form of land resources, especially in protected 
forest areas, is actually of marginal land quality (Dai et al., 
1989) to produce cash crops. The land productivity in this 
area may only be sustainable if it is maintained as a natural 
forest ecosystem. Because the natural forest has been 
changing into semi-intensive agriculture in the coffee 
agroforestry system, the erosion exceeds natural soil 
formation, soil fertility deterioration rises up, soil organic 
matter content depletes, accompanied by severe biodiversity 
loss, and ecological equilibrium recovery is under 
suppression.  In sum, the ecosystem service can not afford 
agroforestry production as expressed by the sluggish 
response of decreasing return of farming income. To 
understand all those ramification problems, an adequate 
learning experience is required. In fact, according to 
Nurhaida et al. (2011) and Wulandari et al. (2021), many 
forest HKm holders in Lampung area are descendants of 
immigrants from Java who moved since 1905 under Dutch 
colonialism. They generally do not have any experience in 
agroforestry cul t ivat ion.   Knowledge and ski l l 
improvements, therefore, are an obligate requirement to 
foster them so that they will be able to successfully increase 
income from coffee agroforestry cultivation under the 
constraint in such a fragile protected forest. 
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Knowledge and skills are inherent in each HKm member, 
and according to endogenous growth theory (Romer, 1990; 
Lechthaler, 2022), are the third production factor (E) after 
human resources or labor (L) and capital (K) both the 
physical and social capital. Factor E is referred to as the third 
factor because classical and neoclassical economists oppose 
this theory, which only recognizes L and K as factors of 
economic production. Factor E is also called knowledge 
capital, which can be accumulated from day to day at work. 
The E factor inherent in humans naturally never decreases but 
is always additive until retirement. The accumulation of 
knowledge capital is generally also accelerated through the 
impact among individual workers when they interact with 
each other, such as in working groups. According to Han et al. 
(2022), factor E, therefore, is also a source of creativity that 
can compensate for reduced physical capital capacity and 
accelerate social capital accumulation, which in this study 
has not been effective in increasing yields or income. 
Besides, the E factor can also stimulate a production recovery 
system that may stagnate, as is possible to have occurred in 
recent HKm management.

It is commonly known that besides learning by doing and 
sharing, the accumulation of factor E in each individual can 
also be accelerated through formal education and training as 
well as through participation in extension activities  (ROLE). 
In any production system in a rural environment such as in 
agroforestry, working in groups will provide an impact on 
knowledge (knowledge spillover), both obtained through 
daily work experience and through ROLE. That way the 
accumulation of E can take place much faster because it is 
encouraged by the ongoing sharing of knowledge. 
Simultaneously with this interaction, it can also strengthen 
social capital among its participants i.e., among HKm 
members.  Puskarova (2022) emphasized that SC itself can 
make society work efficiently and, hence, promote 
knowledge sharing. This means that the accumulation of 
social capital (SC) will also take place intensively through the 
habit of sharing knowledge (Wah et al., 2007; & Harjanti et 
al., 2022).

According to Claridge (2019) and Pryanath and Jayathma 
(2021), currently the concept of social capital is widely used 
by researchers is a concept first proposed by Coleman (1988) 
who divided it into three elements, namely norms, trust, and 
networks. Norm as a basic element of the SC facilitates 
common rules that become a shared guide. The existence of 
effective norms will stimulate the emergence of trust between 
two persons or more.  Trust is the inner mind of someone who 
dares to ignore risks. Strong trust can facilitate ongoing 
relationships between individuals, which means building a 
network. The intertwining of these three elements in a social 
system will suppress rent seekers, and opportunistic 
behavior, as well as free riders (Bakri, 2023). Strong social 
capital in the economic system certainly will reduce 
transaction costs (Pryanath & Jayathma, 2021), including the 
costs for negotiations, supervision, contract costs, mediation 
costs, and other costs that must be spent, but nothing 
produces any income at all. Reducing transaction costs, 
therefore, will reduce sunk costs, which in turn will increase 
the capital productivity of every economic activity 
(Puskarova, 2022) including the rural economy as in the 
agroforestry system (Bakri et al., 2021b). 

The research questions, therefore, need to be revealed 
through this research: a) are the physical capital, especially 
land resources and social capital, still a productive asset for 
increasing the income of HKm members in the coffee 
agroforestry system?; b) are physical capital and social 
capital able to stimulates HKm members to participate in 
extension activities?; and c) can participation in extension be 
a leverage factor for physical capital and social capital to 
increase INC?

This research was intended to analyze: a) the direct effect 
of physical capital (PC), social capital (SC), and 
participation in extension (ROLE) on income enhancement 
(INC), and b) the direct effect of PC and SC on INC, as well 
as c) the indirect effect of ROLE performance as a mediating 
variable for PS and SC to enhance INC.

Methods 
This research was conducted from April to June 2020 in 

the Batutegi Forest Management Unit (FMU) area, Lampung 
Province (Figure 1). 

In line with the objectives of this study, a linear model 
postulate approach is employed, i.e., the structural equation 
modeling (SEM) algorithm at a 95% confidence level, to 
determine the direct effect of physical capital (PC) and social 
capital (SC) as well as the mediating effect of the extension 
activity variables (ROLE) on agroforestry coffee 
productivity. PC and SC variables were treated as exogenous 
variables, ROLE as intervening variables, and INC as 
endogenous variables. Two indicators for the PC variable 
were used as data proxies for land tenure inside (LND ) and 1

outside the forest (LND ).2

The SC variable was decomposed into elements of norms 
(NRM), trust (TRS), and network (NWK), each of which 
uses 2 indicators. The role of participation in extension 
activities (ROLE) about the subjects of forest protection 
(PRT ), coffee agroforestry cultivation (PRT ), and post-1 2

harvest (PRT ) was applied as an indicator of the ROLE 3

mediator variable. The indicators for HKm members' income 
are used as the earning source from coffee beans (AGF ) and 1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Research location.
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nontimber forest products or NTFP (AGF ). The working 2

hypotheses as an algorithm model are depicted in Figure 2.
Collecting data for all of these indicators was carried out 

through semi-structured interviews with 98 HKm holders 
who were taken using stratified random sampling. The 
instruments for capturing PC indicator data are presented in 
Table 1. In addition, Table 2, Table 3, and Table 4 are the SC 
indicator measuring instruments. Table 5 presents 
instruments for measuring indicators of ROLE. The 
instruments for measuring indicators of INC are presented in 
Table 6. In this case, it is assumed that the government policy 
of MoEF's Regulation Number 9/2021 (MoEF, 2021) will 
immediately be accompanied by a price stabilization policy 
in order to be resilence in the international coffee bean 
business. Table 1 and Table 6 are conversions for land 
holding and income indicators, respectively. All data are 

converted into an ordinal scale to make it convenient to 
interpret the SEM output.  The evaluation of the 
measurement model was carried out using a composite 
reliability test (Cronbach's Alpha, Rho_A, and Rho_C) and 
test the validity of the instrument (using AVE criterion: 
Average variance extracted) following the advice of Hair et 
al. (2021) and Hair et al. (2019), respectively.  Evaluation of 
the structural model is used by t-statistic (Hair et al., 2019) for 
each part of the 8 hypotheses tested.

Optimization of model parameters using Smart PLS-SEM 
for Student Version 4.0 was conducted in two steps. The first 
step is to obtain an algorithm model, which is also to select 
manifest or indicator variables that meet the criteria for use in 
the measurement model. The second is a bootstrapping step 
i.e., using 5,000 resamplings to obtain a robust SEM model.

Figure 2 The working hypotheses.

 

 

Table 1 Scoring for land holding inside (LND ) and outside (LND ) forest area1 2

Symbol  Landholding  Acreage (ha) [Score convertion]  
LND1  Inside the state forest area 

 
[1]  <0.5  ≤0.5 [2] <1.0  ≤1.1 [3] <1.5  ≤1.6  [4] <2.0  2.0≤  [5]

LND2  Outside the state forest area  [1] <0.5  ≤0.5 [2] <1.0  ≤1.1 [3] <1.5  ≤1.6 [4] <2.0  2.0≤ [5]
 

Table 2 Trust performance (TRS) measurement

 
 

 

     
 

 

Table 3 Network performance (NWK) measurement
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Symbol  Trust measurement sentence  Please choose the score below:  
TRS 1  Your trust in your fellow HKm members  1  2  3  4 5
TRS 2  Your trust in FMU staff  1  2  3  4 5

   
 

 

 

 

 

 

 

  
 

     
 

  

 
 

Latent variable  Cronbach's 
alpha

 

Rho_A  Rho_C   Average variance 
extracted (AVE)

Critical value
 

=
 

0.600ρ

  
Critical =

 
0.500§

Social capital (SC)
 

0.769
 
0.772

 
0.853

  
0.592

 Physical capital (PC)

 
0.690

 
1.304

 
0.839

  
0.727

 Extension role (ROLE)

 

0.685

 

0.717

 

0.823

  

0.610

 Income (INC)

 

0.926

 

0.934

 

0.964

  

0.931

 Note: ρ

 

= after Hair

 

et al.

 

(2019);

  

§

  

= after Hair et al.

 

(2021)

 

  

Symbol

 
Network measurement sentence

 
Please choose the score below:

NWK 1

 
 

1

 

2

 

3

 

4

 
5

NWK 2

 
 

1

 

2

 

3

 

4

 

5I  always  consult  with  Hkm  officials  on  
every important matter.

I always keep in touch with fellow Hkm 
members on every important matters. 
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Results and Discussion 
Measurement model evaluation The reliability and validity 
of the measured data are necessary conditions in any 
development of a quantitative model such as SEM. As a 
series of evaluations of this measurement model, it is 
necessary to examine the loading factor of each indicator 
used as a proxy for each latent variable applied in this study. 
For this purpose, Figure 3 depicts the output of the algorithm 
model obtained from PLS SEM output (Step 1).

As suggested by Hair (2021), the critical value for each 
indicator as a surrogate (proximate) of each latent variable is 
0.700.  However, for explanatory research purposes, this 
critical value is lower, namely 0.600 (Hair et al, 2019). 
Therefore, it is necessary to remove NRM  and NRM  from 1 2

the structural modeling with output values of only 0.154 and 
0.536, respectively (Figure 3).  Thus for the SC latent 
variable, only the remaining four indicators are used as 
proxies. Meanwhile, all indicators for the latent variables PC, 
ROLE, and INC are retained in this modeling because they 
have a loading factor that exceeds their critical values 
(Figure 4). In more detail, the results of the reliability and 
validity tests of the measurement instruments are presented 
in Table 7.

By examining Table 7, it can be claimed that the 
measurement model for each indicator as the surrogate of 
four latent variables (PC, SC, ROLE, and INC) is reliable and 
valid. This claim for reliability is proven by the results of the 
composite reliability test which has exceeded the critical 
value for both Cronbach's Alpha, Rho_A, and Rho_C 
criteria. Likewise, the claim on the validity of the 
measurement results is proven by the value of the AVE 
(average variance extracted) test result. Based on the results 
of this measurement model test, any data collected from this 
study is feasible when applied to structural modeling inputs.  

Evaluation of structural model: Hypotheses testing 
Before this evaluation is carried out, it is necessary to 
examine the results of the independence test on the 
multicollinearity of the data used as indicators for the four 
latent variables. This test needs to be carried out because 
SEM uses the postulates of a linear model which requires that 
multicollinearity does not occur among the data used as 
predictors. In other words, the indicator data must be 
independent of one another, which means that none of them 
affects the other. This requirement of being free from 
multicollinearity has also been fulfilled as shown by the 
following VIF test results (Table 8).  Then bootstrapping is 
carried out to obtain a robust model (Step 2).  This 
bootstrapping was carried out using a resampling of 5,000 
units.  The final SEM model is depicted in Figure 4.  The 
results of the evaluation of the model structure in the context 
of hypothesis testing are presented in Table 9.

The results of the H test prove that an increase in physical 1 

capital (PC) cannot be directly significant (p-value = 0.740) 
in increasing coffee agroforestry income (INC). This finding 
reflects the phenomenon of leveling off in land productivity, 
more allocation either LND  or LND , can not increase 1 2

farmers' income (INC). This phenomenon also occurs in 
some developing countries such as Bangladesh (Quddus & 
Kropp, 2020). An important implication of this finding is that 
land extension for the coffee agroforestry allocation in the 
study area should be avoided, and even those in protected 
forest areas should be halted immediately instead of 
enhancing knowledge and skill of HKm holder with begin in 
agroforestry techniques at such fragile area then 
accompanied by developing entrepreneurial skill at least for 
the small group among them (Bakri et al., 2021b). 

This implication is also augmented by the H result 6 

(discussed below), which connotes that farmers who have 

 

Table 4	 Norm performance (NRM)* measurement

       

 

Note: * = after Vipriyanti (2007) and Bakri et al. (2021a)

 

  

 

  

 
Table 5	 Role participation in extension activities (ROLE) measurement

  

 

Table 6	 Scoring the income (INC)

Symbol  Income source  Income in IDR million  year-1  
[Score convertion]  

AGF1
 
Coffee bean  

 
[1] <6

 
≤6 [2] <7

 
≤7 [3] <8

 
≤8  [4] <9

 
[5]

 

≥9

 

AGF2

 

Other NTFP

 

[1] <6

 

≤6 [2] <7

 

≤7 [3] <8

 

≤8  [4] <9

 

[5]

 

≥9

 

 

288

 

 

 
 

    
 

  
Symbol

 

Sentence for a role in extension participation 
measurement

 

Please choose the score below:

 

PART 1

 
 

1

 

2

 

3

 

4

 

5

PART 2 1 2 3 4 5

PART 3 1 2 3 4 5

Extension activities in coffee agroforestry 
cultivation is vital for the farmers.

Extension activities about coffee post- 
harvesting is vital for farmers.

Extension act ivi t ies  about  forest 
protection is vital for farmers.

 
Symbol

 

Sentence for the level norm measurement

 

Please choose the score below:

 

NORM1

 
 

1

 

2

 

3

 

4

 

5

NORM2

 

1

 

2

 

3

 

4

 

5I am willing to sacrifice for someone who 
is truly in a tight spot, even though his/her 
behavior to me is bad

I will help someone whose soul is 
threatened, even if his/her behavior is bad.
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larger plots of land seem do not to have enough time to pursue 
knowledge and improve their skills through participation in 
extension activities, so they have no opportunity to pursue 
new knowledge or technology (Maris & Holmes, 2023) in 
daily cultivation. As a result, PC can not be amplified through 

the extension role (ROLE) which in turn cannot increase 
income (INC) as well.  In terms of resource productivity 
theory, these findings are a loud alarm that there has been a 
phenomenon of decreasing returns to scale (Bakri, 2012; 
Bakri et al., 2014; Bakri et al., 2021a) in this study area. It 

      
 

Figure 3	The output of the SEM algorithm (Step 1).

 

 
 

Figure 4	The final SEM model after bootstrapping uses 5,000 units of resampling.

Table 7	 The composite reliability and average variance extracted

ρ §  Note:  = after Hair et al. (2019);  = after Hair et al. (2021)

Latent variable  Cronbach's 
alpha  

Rho_A  Rho_C   Average variance 
extracted (AVE)

 Critical value
 

=
 

0.600ρ

  
Critical =

 
0.500§

 
Social capital (SC)

 
0.769

 
0.772

 
0.853

  
0.592

 Physical capital (PC)
 

0.690
 
1.304

 
0.839

  
0.727

 Extension role (ROLE)

 
0.685

 
0.717

 
0.823

  
0.610

 Income (INC)

 

0.926

 

0.934

 

0.964

  

0.931
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authorities continue to expand land tenure (through the 
issuance of new HKm permits) it is also contrary to the HKm 
vision, which is to free protected forest land from occupation 
through the self-empowerment of each community so that 
natural succession will begin when the HKm concession ends 
(Wulandari et al., 2021). It would be wise to save all of these 
resources to be directed at increasing SC to improve 
community skills through enrolling in extension activities, to 
improve their skills in forest protection, agroforestry 
cultivation techniques, and post-harvest processing. Besides, 
land resource areas in the form of protected forests must 
function as fostering areas for human ecological zones 
(Maniraho et al., 2023) concentrated at lower elevation 
positions on the landscape, either in the form of erosion 
protection, recharging groundwater, as well as flood control. 
The return of the functions of all controls from this protected 
forest will further enhance the main function of the Batutegi 
dam for irrigation (Artika et al., 2022) which can drive the 
agricultural, industrial, and service sectors, which in turn can 
increase people's income and very useful tax revenues for 
subsidies for HKm holders who have to leave protected forest 
areas (Bakri, 2012; Bakri et al., 2014) when the HKm 
concession period ends.  Furthermore, it is hoped that HKm 
holders who have succeeded in leaving the protected forest 
area voluntarily can survive working or doing business 
outside the forest area to live their lives with their 
descendants and not return to being forest encroachers 
anymore.

The results of the H  test also support the results of the H  3 1

test that physical capital ownership (LND) cannot encourage 
community interest in participation in extension activities 
(ROLE). This finding also reflects that the larger land tenure 
(LND) also takes up a lot of time and resources for HKm 
holders, who exhaustively exploit their land resources that 
have exceeded their production capacity or experiencing 
diminishing state (Quddus & Kropp, 2020). As mentioned 
before, farmers like this do not have many opportunities to 
increase participation in extension (ROLE), which means 
they cannot pursue their knowledge, capital, and skills so 
their INC can not increase significantly with an increase in 
the area of LND. This imagination is also strengthened by 
information about the quality of the land that dominates the 
study area.

implies that the addition of production factors (more land 
allocation) is no longer able to increase its productivity. If the 
land allotment is continued, it means that there will be a 
waste of resources, not only physical resources but also 
human, time, and financial resources as well.  

These findings suggest FMU authorities must continue to 
increase the knowledge and skills of HKm concession 
holders through strengthening extension performance as a 
sufficient condition that needs to accompany stability 
policies selling price for coffee beans so that farmers' real 
income (INC) can be increased sustainably. These findings 
are also important as feedback for amending the policy on 
granting concession land in state forest areas. That the 
maximum area is 15 ha per household seems necessary to 
also take into account the physiographic conditions and land 
resource capabilities as well as the local climate type. 
Likewise, the maximum proportion of area to the total land 
area that can be allocated to HKm as a whole in each FMU is 
very important to be considered. These various local 
constraints cannot be ignored considering that the working 
capacity of HKm holders also faces conditions of decreasing 
returns to scale concerning knowledge and skills in working 
in protected forest areas that are biophysically fragile in areas 
such as this research location.

Aside from being a waste of resources, if the FMU 

Table 9	 The results of the structural model hypotheses test

Note: = affects

Part hypotheses
 

Original 
sample 

(O)
 

Sample 
mean 

 

(M)
 

Standard 
deviation 

(sd)
 

t-statistic 
(|O/sd|)

 p-value
 

Decision
 

[a] Direct Effect
       

H1:
 
PCàINC

 
0.034

 
0.038

 
0.104

 
0.331

 
0.740

 
Rejected

 

H2:
 
SCàINC

 
0.192

 
0.189

 
0.124

 
1.545

 
0.123

 
Rejected

 

H3:
 PCàROLE  0.144  0.153  0.091  1.589  0.112  Rejected  

H4:
 SCàROLE  0.670  0.675  0.072  9.240  0.000  Accepted  

H5:  ROLEàINC  0.464  0.467  0.115  4.019  0.000  Accepted  

[b] Indirect Effect       

H6:PCàROLEàINC  0.067  0.074  0.051  1.316  0.188  Rejected  
H7:SCàROLEàINC  0.311  0.313  0.080  3.870  0.000  Accepted  

 

 
 

 

  
  

 

  
  

  
Table 8	 Inner VIF test

Indicator
Inner VIF

Critical value = 5.000§

LND1 1.383
LND2

 

1.383
TRS1

 

1.547

 

TRS2

 

1.861

 

NWK1

 
1.629

 

NWK2

 
1.506

 
PRT1  1.245  PRT2

 
1.491

 
PRT3

 

1.376

 
AGF1 3.893
AGF2 3.893
Note: § after Hair et al. (2019)
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As has been described in detail by Dai et al (1989) the 
study area is mainly formed of marginal land that has been 
undergoing an advanced weathering of soil types with very 
low fertility besides commonly laying on steep topography in 
the landscape. Under heavy annual rainfall, i.e. around 3,000 

-1mm year  (Bakri et al., 2018), land degradation due to 
increased erosion rates on these marginal lands takes place 
fast, especially when the vegetation cover is depleted 
because it has been converted to semi-intensive agricultural 
cultivation such as this coffee agroforestry. Even since the 
first transmigration in 1905 under Dutch Colonization this 
area had been cultivated by people moving from Java Island 
(Nurhaida et al., 2011; Wulandari et al., 2021).  This is why 
the local authorities should use up the SC to increase HKm 
participation in extension (ROLE), especially for those who 
already have a large enough land holding. Increasing the 
performance of ROLE, is expected to augment their 
knowledge and skills in preventing forest land from further 
degradation. In turn, this will increase INC as proved by 
Bakri et al. (2021a) at Gedongwani FMU. The increment 
INC is a necessary prerequisite for the self-empowering 
process to take place voluntarily that will stimulate HKm 
members to leave their land, no later than the next 20 years 
when their concessionary time will be due.

The result of the H  test is very convincing that SC can 4

significantly increase the performance of participation in 
extension participation (ROLE).  If the SC performance 
increases by one unit, it will significantly increase the interest 
of HKm members to participate in the extension by 0.670 
units (p-value = 0.000).  This means that the strength of SC 
can encourage the HKm members' curiosity in pursuing 
knowledge (Dewantoro & Ellitan, 2022) through 
participation in extension activities (ROLE). It differs from 
PC, the use and maintenance of SC does not require a lot of 
physical exertion but is merely based on the convenience of 
trust to make relations by networking among the HKm 
members. Networking, in turn, can strengthen trust by 
facilitating various kinds of transactions without requiring 
many forms of guarantees, which means saving on various 
transaction costs and then increasing the productivity of 
every economic activity (Pryanath and Jayathma, 2021) as 
also in the coffee agroforestry system. In line with the 
acceptance of H , based on the study conducted at 5

Gedongwani FMU in South Lampung, Bakri et al. (2021a) 
reported that SC significantly enhanced increase the income 
of agroforestry farming families who produce food crops 
under timber stands.

While H  is rejected, the result of the H  test is 2 5

conclusively accepted, when ROLE increases by one unit, it 
will be accompanied by INC around 0.464 units (p-value = 
0.000). These two findings (rejecting H  and accepting H ) 2 5

provide evidence that the power of SC in the study area is 
effective as a production factor when SC is used to 
implement ROLE performance improvement. If not, then SC 
will be like a group of unproductive individuals, not as an 
order that can regulate relations between individuals to carry 
out collective action (Zhou et al., 2023; Qurniati et al., 2017) 
which is very much needed in the rural economic system as 
the agroforestry system. These findings provide a signal that 
local authorities need to continue to facilitate the promotion 

of ROLE activities in the areas of forest protection, 
agroforestry cultivation techniques, and post-harvest skills 
improvement. This finding also confirms that HKm 
concession holders need fostering through facilitation or 
extension to enhance productivity, solve some other 
problems, and more importantly improve welfare as reported 
by Wulandari and Kurniasih (2019) and Kaskoyo et al. 
(2017). In connection with this phenomenon, it is necessary 
to examine further the ability of the ROLE (mediating 
variable) which should be a leverage factor for PC and SC in 
increasing the productivity and INC of HKm holders in this 
study area.

The main motivation in testing the ROLE variable is to 
evaluate whether this latent variable can still be used as a 
mediator in PC and SC leverage efforts when they are 
experiencing a level-off in increasing INC.  In contrast to the 
phenomenon in Java Island, for example as reported by 
Stewart et al. (2021), namely the motives for increasing the 
INC of small forest actors are generally controlled by prices 
based on the quality of the products, both wood and NTFP. In 
this research area, the ROLE effect still really controls the 
motive for increasing INC, especially through strengthening 
SC that has accumulated among the villagers. The 
differences in types of incentives seem to be largely 
influenced by the level of access and exposure to various 
types of information, which in Java is much higher so that 
small forest actors without relying much on the performance 
of their extension services are generally able to handle 
agroforestry techniques, which means they can focus more 
on price as an incentive. Whereas HKm holders in the study 
area of Batutegi FMU are still much more dependent on the 
extension performance (Bakri et al., 2021b), particularly for 
leveraging their SC for the sake of increasing INC. This 
argument is also reflected by the strong values of NWRK  and 1

NWRK  as indicators of SC (Figure 3).2

 In this way, the indirect effect of ROLE can be accounted 
for in mediating PC and SC.  In this context, the rejection on 
H  connotes that the ROLE variable has not been able to 6

become a leverage factor for PC to boost productivity or 
income (INC). This finding is in line with the results of 
research by Bakri et al. (2021a) in the Gedongwani FMU area 
which has an old volcanic plain topography with rainfall of 
around 2,500 mm per year with an agroforestry crop pattern 
of lower strata in the form of a food crop. Likewise to what 
was reported by Wulandari et al. (2021) at the Way Kanan 
FMU. The phenomenon of leveling off in land resources 
further strengthens that physical capital, especially land 
resources (LND) has experienced a decreasing return to 
scale, which means that the increase in acreage does not 
affect land productivity as expressed by INC (p-value = 
0.188). This means that even though SC cannot directly 
increase community productivity, it can still be excited 
through the ROLE mediator variable. Even though 
participation in extension activities (ROLE) proved unable to 
boost PC to increase land productivity (H ) as reflected by 7

their INC, fortunately, the ROLE is still very strong in 
leveraging SC. As evidenced by the results of the H  test, 7

every increase of  SC one unit results in an increase in INC of 
around 0.331 (p-value = 0.000).   
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Conclusion
The results suggest: a) the direct effect of social capital 

(SC) cannot increase income (INC) but can encourage 
participation to increase knowledge (ROLE) which in the end 
can increase INC significantly, b) on the other hand, the direct 
effect of physical capital (PC) cannot increase ROLE or INC, 
and c) the indirect effect of ROLE mediation on PC is still 
slow but very significant for SC in increasing income. The 
implication of these findings: to ensure that HKm land 
concession holders can leave protected forest areas 
voluntarily when their concession rights have expired, FMU 
authorities must continue to increase the knowledge and 
skills of HKm concession holders through strengthening 
extension performance as a sufficient condition that needs to 
accompany stability policies selling price of coffee beans so 
that farmers' real income (INC) can be increased sustainably. 
These findings are also important as feedback for amending 
the policy on granting concession land in protected forest 
areas. That the maximum area is 15 ha per household seems 
necessary to take into account the physiographic conditions 
and land resource capabilities as well as the local climate 
type. Likewise, the maximum proportion of area to the total 
land area that can be allocated to HKm as a whole in each 
FMU is very important to be considered. These various local 
constraints cannot be ignored considering that the working 
capacity of HKm holders also faces conditions of decreasing 
returns to scale about knowledge and skills in working in 
protected forest areas that are biophysically fragile in areas 
such as this research.
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