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MODEL OF POLICY FOR SUSTAINABLE COMMUNITY FOREST: A FACTOR ANALYSIS. 
Developing and maintaining forest sustainably is a way to support sustainable development. From the 
technical point of  view, the sustainability of  community forest could be articulated not only based on 
the three aspects i.e. economic (ECO), social culture (SOC), ecology (EGY), but it could also include 
dimensions of  legal and institutional (LIT), as well as accessibility and technology (ACT). This study aims 
to determine variables of  sustainability dimensions that have a direct positive effect on the sustainability of  
the community forests (SCF), to identify variables that affect SCF and variables of  sustainability dimensions 
that have  a major effect on SCF. This study is aiming for 70 samples of  forest farmers’ group in Bogor 
Regency. The respondents were purposively selected based on consideration of  the criteria for forest farmer 
groups namely beginner, intermediate, and advanced. The analysis was conducted based on PSL-SEM tools. 
Sustainability dimensions of  ECO, EGY, LIT, and ACT have a significant positive direct effect on SCF. 
The mediational hypothesis testing suggested that there is a partial mediation from ECO and EGY to SCF, 
which is consistent and have a positive value. Based on the coefficient value of  the total-effect, among the 
five dimensions, ecology value was the biggest and the most effect. The policy implies that the ecological 
aspects considered the importance and strategy. Therefore, the value and productivity of  the community 
forest structure and composition need to be maintained.

Keywords: Sustaianable community forest, direct-indirect effect, mediation-total, PLS-SEM

MODEL KEBIJAKAN HUTAN MASYARAKAT BERKELANJUTAN: ANALISIS FAKTOR. 

Mengembangkan dan memelihara hutan lestari merupakan salah satu cara untuk mendukung pembangunan berkelanjutan. 

Secara teknis, kelestarian hutan masyarakat dapat diartikulasikan tidak hanya dari tiga aspek, yaitu ekonomi (ECO), 

sosial budaya (SOC), ekologi (EGY), namun juga termasuk dimensi legal dan institusional (LIT), serta aksesibilitas dan 

teknologi (ACT). Penelitian ini bertujuan untuk menentukan variabel dimensi keberlanjutan yang berpengaruh langsung 

positif  terhadap kelestarian hutan masyarakat (SCF), mengidentifikasi variabel yang mempengaruhi SCF dan variabel 
dimensi keberlanjutan yang berpengaruh dominan terhadap SCF. Penelitian ini menggunakan sampel 70 kelompok tani 

hutan di Kabupaten Bogor sebagai sampel responden dan responden dengan tujuan berdasarkan pertimbangan kriteria 

kelompok tani hutan yaitu kriteria pemula, madya, dan utama. Alat analisis yang digunakan adalah PLS-SEM. Dimensi 

keberlanjutan ECO, EGY, LIT, dan ACT berpengaruh langsung positif  signifikan terhadap SCF. Pengujian hipotesis 
mediasi menunjukkan bahwa terdapat mediasi parsial dari ECO dan EGY ke SCF yang konsisten dan bernilai positif. 

Berdasarkan perhitungan nilai koefisien total-effect, diantara kelima dimensi tersebut, nilai ekologi merupakan yang terbesar 
dan terkuat. Implikasi kebijakannya, aspek ekologi dianggap penting dan strategis. Oleh karena itu, struktur dan komposisi 

hutan masyarakat perlu dijaga nilai dan produktivitasnya.

Kata kunci: Hutan masyarakat berkelanjutan, efek langsung-tidak langsung, mediasi-total, PLS-SEM
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I.  INTRODUCTION

Developing and maintaining sustainable 
forest is a way of  supporting sustainable 
development. Sustainable development pillar 
was based on three aspects, namely economic, 
social, and ecology. As pointed out at the 2015 
World Summit, those aspects are inter-linked 
to one  another, and also have an important 
role in promoting sustainable development 
(G-Assembly, 2005). The relation between those 
three aspects is not only mutually exclusive but 
also mutually reinforcing. In the context of  the 
sustainability of  the community forest in this 
case private-forest, the economy-social-ecology 
aspects have a causal relationship. From the 
technical point of  view, the community of  
sustainable forest  could be articulated beyond 
those three aspects. Some studies had addressed 
five aspects or dimension of  sustainability: (1) 
economic; (2) social and culture; (3) ecology; (4) 
legal and institution; and (5) accessibility and 
technology (Apipoonyanon et al., 2020; Baral et 
al., 2018; Ekanayake et al., 2020; Sukwika et al., 
2016; Sukwika et al., 2020; Tadesse & Teketay, 
2020). 

In the sustainable development scheme, the 
relation among the three aspects  will form 
equitable, viable, and bearable relationship, 
as resulted from the economic-social, 
economic-ecology, and social-ecology relations 
(Munasinghe, 1992), respectively (Figure 1). 
Meanwhile, the role of  the other two aspects 
(legal and institution as well as accessibility and 
technology) acted as a bridge to identify the 
factors that could not be reflected by the three 
aspects.This study aims to analyse the impact of  
the five aspects and their relations (direct and 

indirect) on sustainability of  community forest. 
For that purposes, path analysis approach, a 
further development of  multiple regression 
was used in this study to estimate the magnitude 
and significance of  causal relationship among 
variables (MacKinnon et al., 2012; Maslowsky 
et al., 2015; Sarstedt et al., 2017; Thoemmes 
et al., 2010; Turnes & Ernst, 2015; Ullman & 
Bentler, 2013; Vinzi et al., 2010).

Sustainability of  community forests in Bogor, 
indirectly, is a result of  connectivity among the 
sustainability dimension (Musyoki et al., 2016; 
Sukwika et al., 2016; Sukwika et al., 2020). It 
explained that mediation variable M is one that 
determines the effect between the independent 
variable and the dependent variable (Kenny & 
Judd, 2014; MacKinnon et al., 2012; Maslowsky 
et al., 2015; Sarstedt et al., 2017; Turnes & 
Ernst, 2015; Vinzi et al., 2010) (Figure 2). There 
was a more-intensive utilization of  moderation 
and mediation in the statistical analysis state-
of-the-art (Paul, 2013). Using moderation 
concept, for instance, existing in the context 
of  a theory, it was stated that poverty is one 
of  the determinant factors of  environmental 

degradation, as well as negative—exploitative 
and inefficient—behaviour in natural resources 
management. On the contrary, degradation 
of  environment support system could be a 
determinant factor of  poverty  (Kusmana & 
Sukwika, 2018; Musyoki et al., 2016; Sukwika 
et al., 2016; Sukwika et al., 2020; Tadesse & 
Teketay, 2020). The connectivity is as follow: 
[X] Farmers’ purchasing power (Economic) 
→ [M] Consumption and Production Pattern 
(Ecology) → [Y] Poverty of  farmers’ household 
(Social).
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Figure 1. Three pillars and their relationships  
in the sustainable development scheme

Figure 2. Mediation model
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Farmers’ purchasing power affects farmers’ 
behaviour in managing the forest and other 
resources, through the mode they carried 
out consumption and production. The 
implication on farmers’ welfare will be there 
once using an efficient, as well as a more-wise 
(not exploitative) mode of  consumption and 
product, and vice-versa. Figure 2 shows that 
relation between economic (X) and social (Y) 
was mediated by ecology (M) so that X-M-Y 
is a condition of  sustainability of  community 
forest (SCF)(Dawson, 2014; Holland et al., 
2016; Memon et al., 2018; Nitzl et al., 2016; 
Paul, 2013). This study aims to determine 
variables of  sustainability dimensions that have 
direct positive effect on the sustainability of  
the community forests(SCF); identify variables 
that affect SCF; and identify variables of  
sustainability dimensions that have a dominant 
effect on SCF.

II. MATERIAL AND METHOD

A. Research Location

The research was conducted in community 
forest areas that have forest farmers’ group 
assisted by BP3K (Agricultural, Fisheries and 
Forestry Extension Centre) in Bogor Regency.

B. Methods

This study employed 70 samples of  forest 
farmers’ group selected purposively based on 
certain criteria i e. beginner, advanced and 
intermediate based on BKP5K (Food Security 
Agency and Implementing Agricultural, 
Fisheries and Forestry Extension) data, there 
are 312 forest farmer groups clustered based 
on four levels of  ability. The distribution 
includes, 107 beginner groups, 160 advanced 
groups, 42 middle groups, and 3 main groups. 
Furthermore, 70 respondents (22%) of  the 312 
groups were selected proportionally according 
to group representation with the details of  
respondents from the beginner group of  
24 farmer groups (107x22%), advanced, 36 
farmer groups (160x22%), intermediate 9 
farmer groups (42x22%), and main 1 person 

(3x22%). The sample of  70 respondents of  
forest farmers’ group was selected purposively, 
which uses 90% confidence level by using 
Taro Yamane method, (Ali & Bhaskar, 2016; 
Singh & Masuku, 2014; Yamane, 1967). A 
recommended sample size criteria for PLS-
SEM (partial least squares structural equation 
modelling) utilization is somewhere between 30 
to 100 (Sarstedt et al., 2017; Ullman & Bentler, 
2013; Ursachi et al., 2015). 

 Partial least square is a multivariate statistical 
technique that can handle many response 
variables as well as explanatory variables at 
once. This analysis is a good alternative for 
multiple regression analysis methods and 
principal component regression, because this 
method is more robust. Robust means that the 
model parameters do not change much when a 
new sample is taken from the total population. 
Partial Least Square is also a predictive technique 
that can handle many independent variables, 
even if  there is multicollinearity between these 
variables (Costa et al., 2012; Ghozali & Latan, 
2015b; Hair et al., 2012, 2013).

C. Assumption and Hypothesis

Path analysis is based on the following 
assumptions: (1) relation among variables is 
linear and additive; and (2) considers the model 
which contains only one-direction causal loop 
(recursive). Parameter estimation method in 
PLS is using ordinary least square (OLS), which 
was carried out to each equation, partially. 
The estimation covers: (1) weight estimate 
to determine the score of  latent variables; 
(2) path estimate of  the relationships among 
latent variables and estimation loading between 
latent variables and their indicators; and (3) 
mean and intercept for indicators and latent 
variables (Cham et al., 2012; Ghozali & Latan, 
2015b; Hair et al., 2014; Sarstedt et al., 2017; 
Ullman & Bentler, 2013; Vinzi et al., 2010). The 
calculation process is carried out iteratively, and 
iteration will be terminated once the convergent 
condition is attained. The model specification 
is identified based on theories and relevant 
concepts.
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The goodness of  fit (GoF) model is measured 
by using R-square of  latent dependent variable 
with the same interpretation of  the regression; 
Q-square predictive relevant for a structural 
model is used-, to measure the goodness of  
observation value resulted by the model and 
estimation parameter. Q-square value of  > 0 
shows that the model has predictive relevance. 
Convergent validity test is to see the correlation 
between the score of  reflexive indicator and 
a score of  latent variables. For this, loading 
score of  0.5–0.6 is considered sufficient in 
the case of  3–7 indicators for each construct. 
Discriminant validity is carried out to compare 
the value of  the square root of  average variance 
extracted (AVE) for each construct, with a 
value of  correlation among other constructs 
in the model. If  the construct’s AVE is bigger 
than other construct’s correlation, then the 
model’s discriminant validity is good. It is 
recommended that the value of  measurement 

should be above 0.50. Group of  indicators 
that measure particular should have composite 
reliability score of  0.7, even though it is not an 
absolute standard (Ghozali & Latan, 2015b; 
Hair et al., 2014; Valentini & Damasio, 2016).

Hypothesis testing (ß, γ, and λ) is carried out 
using a method of  bootstrap resampling which 
was developed by Geisser and Stone in Muller 
(2013). Statistical testing that has been used is 
t-statistic or t-test, with the hypothesis formula 
as follows.
- Statistic hypothesis for an outer model for 

the feasibility of  indicator as a latent variable 
measurement instrument is H0: λ = 0 vs H1: 
λi ≠ 0. 

- Statistic hypothesis for the inner model for 
the latent effect of  the exogenous variable to 
the endogenous variable is H0: γi = 0 vs H1: 
γi ≠ 0. 

- Statistic hypothesis for the inner model for 
the latent effect of  the endogenous variable 
to the endogenous variable is H0: ßi = 0 or 
H1: ßi ≠ 0.
Application of  resampling method provides 

the possibility of  distribution-free data, which is 
not needed to fulfil normality assumption and 

big (minimum of  30) sample size. The testing 
held by t-test, if  it obtained p-value= 0.05 
(alpha 5%), it could be concluded as  significant, 
and vice versa. Reliance degree in this research 
is 95%, which α=0.05, respondent n=70. and 
independent variable k=1. With formula to find 
t table = (α/2; n-k-1), so it give result for value 
of  t table of  α/2=0025; n-k-1=69. Refer to 
“value distribution guide t table”, it gives result 
for t table value of  1.99. 

The background of  consideration in 
t-test testing is: H0 rejected and H1 accepted 
if  Sig. value < 0.05 the meaning is there is a 
significant effect between the independent 
variables on dependent variable. Otherwise, 
H0 accepted and H1 rejected if  Sig. value > 
0.05. Then, mediational hypothesis testing 
can carry out with two ways, causal step and 
product of  coefficient strategy, refer to Figure 
3 (AmirKhali, 2013; Fritz et al., 2012; Karazsia 
et al., 2013; Kenny & Judd, 2014; Memon et al., 
2018; Turnes & Ernst, 2015).

The essential point of  causal step in 
mediational hypothesis testing interaction 
between effect mediator independent variable 
and mediator effect dependent variable 
(MacKinnon et al., 2012; Thoemmes et al., 
2010).  If  the coefficient of  c’ is insignificant 
(c' = 0), the perfect or complete mediation 
condition is consisting. But, if  c’ coefficient 
decreases but it remain significant (c' ≠ 0), it 
will be concluded as consist (MacKinnon et 
al., 2002; Nitzl et al., 2016; Preacher & Hayes, 
2004). Meanwhile, mediational hypothesis 
testing by using the product of  coefficient 
strategy based on significant indirect effects 

Figure 3. The strategy of  the model of  the 
causal steps
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“ab” testing. Significant testing is using the 
resampling method, bootstrapping (Afanadorac 
et al., 2013; Carrión et al., 2017; Chernick, 
2011; Cheung & Lau, 2007; Ghozali & Latan, 
2015b). The bootstrapping method developed 
by Andrew F. Hayes (Preacher & Hayes, 2008) 
is considered more effective because there is no 
normality assumption needed and large sample 
as is Sobel Test who popularized by Baron and 
Kenny  (1986).

D. Test of  Validity and Reliability

Validity test validity is a test of  the accuracy 
or accuracy of  a measuring instrument in 
measuring what is being measured. The validity 
test aims to assess whether a set of  measuring 
instruments correctly measures what should 

be measured (Ghozali & Latan, 2015a; Hair et 
al., 2012, 2013; Hair et al., 2017). Reliability is 
how far the scale would give consistent result if  
the instrument used continuously and give the 
same measurable result. (Ali & Bhaskar, 2016; 
Malhotra, 2017; Singh & Masuku, 2014; Ursachi 
et al., 2015; Valentini & Damasio, 2016). In this 
research, the reliability test for each variable was 
measured by Cronbach’s alpha. There are two 
reasons for using Cronbach’s alpha test (Bryman 
& Bell, 2007; Taber, 2016; Ursachi et al., 2015): 
(1) this method is a  most used reliability 
test method; and (2) by using Cronbach’s 
alpha inconsistent indicator will be detected. 
Eisingerich and Rubera (2010) stated that the 
minimum reliability value of  Cronbach’s Alpha 
is 0.70 ( 0.7), and it contributes to internal 
consistency. 

Average variants and composite reliability 
that suggested is more than minimum reliability 
degree value (Sarstedt et al., 2017; Turnes & 
Ernst, 2015; Ullman & Bentler, 2013). Reliability 
degree values of  Cronbach’s Alpha are less 
reliable (0–0.20), quite reliable (>0.20–0.40), 
adequate reliable (>0.40–0.60), reliable (>0.60 – 
0.80), and well reliable (>0.80 – 1,00) (Ghozali 
& Latan, 2015b; Hair et al., 2016; Taber, 2016; 
Ullman & Bentler, 2013; Vinzi et al., 2010). 
Another reliability testing can be carried out 
by considering composite reliability (CR) value 

from an indicator block that measures the 
construct (Ursachi et al., 2015; Valentini & 
Damasio, 2016). CR result will show  satisfied 
value if  more than 0.7. 

There were six variables with 24 indicators 
tested in this research’s validity and reliability 
tests. Those are economic variable (6 indicators 
namely, informal labour, wood productivity, 
farmers' income, bargaining position of  
middleman, market price incentives for 
community timber, and sawn wood market), 
social and culture variable (4 indicators namely, 
increased value-added of  wood, employment 
rate, forest farmer's household poverty, and 
farming socialization), Ecology variable (3 
indicators namely, land-use to built-up land, 
conservation of  degraded land, and land-use 
efficiency) and Legal and Institutional variable 
(4 indicators namely, microfinance institutions, 
the number of  forestry extension agents, 
agriculture and forestry extension program, 
and government extension organization), 
Accessibility and Technology variable (4 
indicators namely, access road to the public 
service centre, access to timber market 
information, post harvest wood processing, 
and logging method) and Sustainability of  
Community Forests variable (3 indicators 
namely, regional economic growth, regional 
poverty, and welfare of  the forest community).

III.  RESULT AND DISCUSSION

As explained above, the measurement 
evaluation model uses 24 indicators. These 
indicators are obtained from literature studies 
such as research journals, forest regulations, 
Centre for International Forestry Research 
(CIFOR), sustainable production forest 
management (PHPL), central statistical agency 
(BPS), and other standard guidelines and also 
based on field observations in accordance with 
the principles of  sustainable development.

A.  Model Measurement Evaluation (Model 

Outer)

Determination of  indicators is based on 
the participation of  forest farmer groups 
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in maintaining sustainable economic, social, 
environment, and institutions. The criteria 
for determining the indicators must meet the 
criteria of  (a) sensitive, which has a high level 
of  sensitivity when used to measure, that could 
minimize the number of  indicators needed, (b) 
specific, which has clear coverage to prevent 
overlapping, (c) relevant, which is related to the 
object to be measured. 

Determination of  the economic indicators 

to assess forest management activities by forest 
farmer groups such as family income sources, 
farmers' ability to provide for family needs, 
farming activities and others. The social and 
cultural factors considered include welfare, 
poverty conditions, and land ownership. 
Ecological factors focus on indicators of  
environmental concern, land conversion, and 
productive land use. Institutional and legal 
factors include access to information, the role 
of  extension workers, forest farmer groups. 
The accessibility and technology factors were 
measured through indicators of  the use of  
agricultural technology, market access, and 
post-harvest processing.

An indicator is a variable that is used to 
measure a change, either directly or indirectly, 
to a condition. Something deserves to be used 
as an indicator when it meets the following 
criteria: (1) valid, which can be used to measure 
the object to be assessed. (2) reliable, i.e. can be 
trusted. That is, being able to show consistent 
results when repeated measurements are made 
both now and in the future.

Table 1 shows Cronbach’s alpha testing result 
and CR that have small value which were [ACT] 
Accessibility and Technology dimension value 
0.895 and [SOC] Social and Culture value 0.910, 
or both values is more than 0.7. The validity 
test result shows that all indicator is valid due 

to the average variance extracted (AVE) value 
which is more than 0.5. Validity test result 
with Cronbach’s alpha shows that all indicator 
is reliable due to it has alpha value of  more 
than 0.7. To get the Goodness of  Fit (GoF) 
value on PLS-SEM, it shall be formulated by 

(Tenenhaus et al., 2005; Valentini & 
Damasio, 2016). Good results of  validity and 
reliability test shows that construct method is 
robust (strong) (Cham et al., 2012; Maslowsky 

Table 1. Reliability and validation test on the dimensions of  community forest sustainability

Variable

Reliability Validation

GoF Desc.Cronbach’s 

Alpha

Composite 

Reliability 

(CR)

Average 

Variance 

Extracted 

(AVE)

[ECO] Economic 0.960 0.968 0.833 NA Good (fit)
[SOC] Social & Culture 0.910 0.937 0.789 0.806 Good (fit)
[EGY] Ecology 0.933 0.957 0.882 0.898 Good (fit)
[LIT] Legal & Institutional 0.955 0.967 0.881 0.810 Good (fit)
[ACT] Accessibility & Technology 0.895 0.927 0.761 0.796 Good (fit)
[SCF] Sustainability of  Community Forests 0.944 0.964 0.899 0.916 Good (fit)

Remarks:
[ECO1] informal labor, [ECO2] wood productivity, [ECO3] farmers' income, [ECO4] bargaining position of  middleman, 
[ECO5] market price incentives for community timber, [ECO6] sawn wood market. [SOC1] increased value-added of  wood, 
[SOC2] employment rate, [SOC3] forest farmer's household poverty, [SOC4] farming socialization.  [EGY1] land-use to 
built-up land, [EGY2] conservation of  degraded land, [EGY3] land-use efficiency. [LIT1] microfinance institutions, [LIT2] 
the number of  forestry extension agents, [LIT3] agriculture and forestry extension program, and [LIT4] government extension 
organization. [ACT1] access road to the public service centre, [ACT2] access to timber market information, [ACT3] postharvest 
wood processing, [ACT4] logging method. [SCF1] regional economic growth, [SCF2] regional poverty, [SCF3] welfare of  the forest 
community.
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et al., 2015; Ursachi et al., 2015) and hypothesis 
test can be carried out.

Figure 4 shows Economic (ECO) 
Constructed variable measured by six)  
indicators included ECO1, ECO2, ECO3, 
ECO4, ECO5 and ECO6. Constructed (latent 
variable) Social and Culture (SOC) measured by 
four indicators, know as SOC1, SOC2, SOC3, 
and SOC4. Constructed Ecology (EGY) 
measured by three indicators: EGY1, EGY2, 
and EGY3. Constructed legal and institutional 
(LIT) measured by four indicators, they are 
LIT1, LIT2, LIT3, and LIT4. Constructed 
accessibility and technology (ACT) measured 
by four indicators: ACT1, ACT2, ACT3, and 
ACT4. Constructed the main target is the 
sustainability of  community forests (SCF) 
measured by three indicators: SCF1, SCF2, and 
SCF3.  The arrow between the indicator and 
the latent construction shows that the study 

uses the correct reflective indicator to measure 
perception. Object relations are symbolized 
with an arrow between constructs. Figure 4 
shows that the loading factor with the smallest 
amount is 0.825 (indicator SOC2) or more than 

0.5. It means that other applicable indicators 
in this research are valid or fulfilled the 
convergent validity requirement (Cham et al., 

2012; Dawson, 2014; MacKinnon et al., 2012; 
Turnes & Ernst, 2015; Vinzi et al., 2010).

Connectivity Effect Path Across Variable 
for Forest Community Sustainability. Based on 
connection testing to the across variables path  
there is a relation between two variables that are 
not significant, namely the SOC Variable Effect 
to EGY. This non-signification indicated by the 
p-value of  0.254 or exceeds the recommended 
p-value of  0.05. Generally, the interpretation of  
p-value based on the parameter value must be 
smaller than the threshold value, which is 0.05. 
Where, if  the value of  p <0.05, it is considered 
that a relation between variables is significant. 
On the contrary, it is not significant if  the value 
of  p>0.05. Table 2 shows that the connectivity 
relation of  variables is significant (p-value = 0)  
ACT to SCF, ECO to EGY, ECO to SOC, and 
SOC to LIT.

The original sample estimate value is positive, 
that is 0.908, which shows that the direction of  
connectivity between ECO and SCF is positive. 
The T-statistic value, which is not significant, is 
found in the relation between SOC and EGY 
variables 1,143. The value of  the relationship 
between other variables is significant. The 
lowest significant t-statistic value is 1.99. Path 
coefficient validation test for each direct effect 

Figure 4. Structural path diagram for the sustainability of  community forests, the results of  the PLS-
SEM algorithm

The Policy Model  for Sustainable Community Forest: A Factor Analysis ...............(Tatan Sukwika and Lidya Fransisca)
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path is the same as for the regression, using 
the t value of  the t-test, testing the variable 
regression coefficient is partially standardized 
(Ghozali & Latan, 2015b; Hair et al., 2014).

Based on trimming theory, non-significant 
pathways discarded, in this research, the SOC 
variable to EGY, so that a model that is supported 
(confirmed) by empirical data is obtained. 
Discriminant validity reflexive indicators can be 
seen in the cross-loading between the indicator 
and its construct (Sarstedt et al., 2017; Ullman & 
Bentler, 2013; Vinzi et al., 2010). Table 2  shows 
the correlation construct with its indicator 

(bold) is higher than the correlation indicator 
innovation with other constructs. This shows 
that the latent construct predicts the indicators 
in each block itself  better than the indicators 
in other blocks. Overall, the construct has high 
discriminant validity. Based on the weight value, 
most indicators show less than 0.1; then it could 
be concluded that all indicators on each latent 
contract can still be used in modelling.

B. Structural Model Testing (Inner Model)

Coefficient of  Determination. Structural 
model testing used to evaluate the estimation 
parameter coefficient path value and its 
significant degree. The first test can be done by 
calculating R-Square Value which is a goodness-

fit model and next test is done by assessing the 
construct significant effect and consider the 
coefficient parameter value and significant t 
statistic value (Maslowsky et al., 2015; Sarstedt 
et al., 2017; Turnes & Ernst, 2015; Vinzi et al., 
2010).

The coefficient of  determination with r2 

symbol is the proportion of  variability in a 
calculated data based on a statistical model. 
The following definition states that r2 is the 

ratio of  the variability of  values   made by the 
model to the variability of  the original data 
values. In general, r2 is used as information 

about the suitability of  a model. In regression, 
r2 is a measurement of  how well the regression 
line approach the original data values   created by 
the model. If  r2 is equal to 1, then the number 
shows the regression line matches the data 
perfectly (Ghozali & Latan, 2015b; Hair et al., 
2014).

Another interpretation is that r2 is defined 
as the proportion of  variation of  responses 
explained by the regressor (independent 
variable/X) in the model. Thus, if  r2=1 will 
mean that the corresponding model explains 
all the variability in the Y variable. If  r2=0 will 
mean that there is no relationship between the 
regressor (X) and the Y variable. In the case for 
example if  r2 = 0.833 it has the meaning that 

Table 2. Test the path coefficient: Sample, mean, STDEV, t-statistic, p-values

No. Variable

Original 

Sample 

(O)

Sample 

Mean 

(M)

Standard 

Error 

(STERR)

T Statistics 

(|O/STERR|)
P-values

1. [ACT]   [SCF] 0.463 0.467 0.100 4,622 0
2. [EGY]   [ACT] 0.557 0.544 0.191 2,925 0.004
3. [EGY]   [SCF] -0.256 -0.254 0.129 1,995 0.047
4. [ECO]   [ACT] 0.365 0.377 0.179 2,036 0.042
5. [ECO]   [EGY] 0.835 0.833 0.108 7,771 0
6. [ECO]   [SCF] 0.509 0.489 0.194 2,619 0.009
7. [ECO]   [SOC] 0.908 0.909 0.030 30.022 0
8. [LIT]   [SCF] 0.411 0.428 0.170 2,412 0.016
9. [SOC]   EGY] 0.133 0.137 0.117 1,143 0.254

10. [SOC]   [SCF] -0.154 -0.158 0.059 2,614 0.009
11. [SOC]   [LIT] 0.864 0.865 0.043 20.291 0
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83.30% of  the variation of  the endogenous 
variable ACT (dependent variable/response) 
can be explained by the variable X (independent 
variable/explanatory); while the remaining 
16.70 is influenced by unknown variables or 
inherent variability. Table 3 shows that the 
endogenous variable LIT has a coefficient of  
determination value, r2=0.746. There was a 
change in the coefficient of  determination 
after trimming, but it was exceedingly small. 
Based on the coefficient of  total determination 
(trimming results), it was found that the 
model can explain the information contained 
in the data, amounting to 80.9%. This figure 
is exceptionally high, so it is worth further 
interpretation. After trimming the SOC variable 
path to the EGY variable p-value above 0.05, on 
the other hand, the exogenous and endogenous 
variable values   of  p are below 0.05 (p <0.05) or 
significant category, where the largest value is 
0.045, i.e. there is a variable path EGY to SCF.

In the structural path analysis, the path 
scheme discussed the basic path connecting 
the origin of  the dimension variable to the 
SCF variable as the destination path directly 
or through other variables first. In analysing 
the structural path, the path identified have 
direct effects, indirect effects and total effects 
(MacKinnon et al., 2012; Maslowsky et al., 
2015; Turnes & Ernst, 2015).

In general, the ECO dimension variable 
directly reflects positively to SOC, EGY, 
ACT, and SCF. If  there is an improvement in 
the sustainability of  the ECO dimension, the 
conditions in the dimensions of  SOC, EGY, 
ACT and SCF will also improve, and vice versa. 

The estimation results shows that the Variable 
Effect dimension of  ECO to SOC has a path 
coefficient of  0.908 or the magnitude of  the 
ECO effect on SOC of  90.80%. Where the 
effect is significant at the value of  t = 28,501 
(> t table = 1.99). Variable ECO to EGY has a 
significant effect of  0.957 or 95.70 %. Likewise, 
with the ECO variable for ACT and SCF each 
of  0.365 or 36.50 %, and 0.510 or 51%. Overall, 
calculation results show a probability value 
<0.05, there is enough data to reject H0 and 
accept H1. That is, there is a linear relationship 
between the ECO variable with SOC, EGY, 
and ACT.

Figure 4 shows the measurement results of  
the effects of  each variable on the sustainability 
dimension to each of  the lever indicators. The 
overall calculation results show a significant-
good probability value (<0.05) and t statistics 
(>t table=1.99). All sustainability dimension 
variables show a positive effect on the lever 
indicator. It is indicated by the positive 
estimation value. The lowest estimation value is 
the effect of  the SOC dimension variable of  
the labour absorption rate [SOC2], the path 
coefficient of  0.825 or 82.50%.

Indicators become a lever factor in the ECO 
dimension are not attracting workers in the 
informal forestry sector from farming families 
(ECO1), low monthly farmer income (ECO3), 
low bargaining power of  farmers towards forest 
product (ECO4, ECO6), and low productivity 
of  timber farmer (ECO2). Economic dimension 
(ECO) levers are related to Social & Culture 
(SOC) issues such as poverty (SOC3). Here it 
can be explained that the direct effect received 

Table 3. The coefficient of  determination (r2) before (original) and after trimming

Endogenous variable (P
ep

)
R Square change 

r2

Total

r2original trimming

Accessibility & Technology [ACT] 0.833 0.833 fixed 0.694
Ecology [EGY] 0.918 0.915 down 0.837
Sustainability of  Community Forests [SCF] 0.933 0.934 up 0.872
Legal & Institutional [LIT] 0.746 0.746 fixed 0.557
Social & Culture [SOC] 0.824 0.824 fixed 0.679

2

ep

2

2

2

1

2
P . . . 1

eem
PPR −= = 0.809
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by the poverty indicator from each increase 
of  indicators in the ECO dimension is 0.941. 
That is, there is a significant direct influence 
on indicators in the economic dimension such 

as high informal labour, wood productivity, 
farmers' income, and bargaining position 
of  middleman, all of  which affect poverty 
indicators in the social dimension. According 
to Sukwika et al. (2018), easy market access 
and the added value of  timber can suppress 
the bargaining power of  the middleman hence 
reducing poverty. The direct effect generated 
through the ECO to SOC which has a direct 
effect of  is 0.908 (Figure 5).

Income (ECO3) is related to the availability 
of  employment, especially for informal workers 

(ECO1), business conditions (ECO2, ECO5), 
and other economic factors. Provision of  
employment opportunities is needed by all 
parties so that the community has a better 
income to meet the family's living needs. 
Thus, as conditions improve in the economic 
dimension, it can have a positive effect on 
reducing the problem of  poverty (SOC3) and to 
encourage the participation of  farmers (SOC1) 
in achieving prosperity through community 
forest activities. Improving economic 
conditions (ECO) have a positive effect on 
ecology (EGY), especially the behaviour of  
farmers in using land more productively both 
as cultivated land (EGY2) and for their land-
use efficiency (EGY3) in a direction that can 

Table 4. Direct effect, indirect effect, and the total effect

Variable Direct effect Indirect effect
Total effect 

Value Average
Ecology 0.334** 0.561 0.895 0.895
Social and Culture 0.047  * 0.778 0.825 0.827
Economic 0.378** 0.477 0.855 0.862
Legal and Institutional 0.582** - 0.582 0.597
Accessibility and Technology 0.408** - 0.408 0.393

Remarks : ** significant at α level = 0.05

Figure 5. Structural path diagram for the sustainability of  community forests, the results of  the PLS-
SEM algorithm
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get economic values. Economic conditions 
[ECO] positively affect farmers' efforts to 
increase the added-value of  timber through 
postharvest timber processing (ACT3) and 
study of  standard logging techniques (ACT4) 
and are supported by encouragement to gain 
access to timber market information (ACT2).

To find out whether there is perfect or partial 
mediation can be shown if  the coefficient c is 
statistically significant. Complete mediation 
occurs when independent variables do not 
influence the dependent when the mediator 
is controlled (Fritz et al., 2012; Hayes & 
Rockwood, 2016; Karazsia et al., 2013; Kenny & 
Judd, 2014; Nitzl et al., 2016). If  the coefficient 
c is statistically significant, and there is also a 
significant mediation, then it is called partial 
mediation. The causal step strategy itself  has a 
weakness to detect mediation; the requirements 
must comply where the relationship X to Y must 
be significant and become insignificant when 
there is perfect mediation (direct effect=0), 
whereas there are many cases where mediation 

significant but the relationship X to Y is not 
significant (MacKinnon et al., 2012; Sarstedt 
et al., 2017; Thoemmes et al., 2010; Turnes & 
Ernst, 2015; Ullman & Bentler, 2013).

Besides, it is also necessary to see whether the 
mediation model is consistent or inconsistent. 
An inconsistent model is a model, where 
there is at least one mediating effect that has 
a different sign from another mediation effect 
or a direct effect. In other words, if  c (direct 
effect) is the opposite of  ab (indirect effect),  
the mediator will act as a suppressor variable. 
This inconsistent model is the opposite of  a 
consistent model in which direct and indirect 

effects have the same sign. It shows that there is 
an inconsistent mediation effect (suppression), 
but the first criterion (the X to Y relationship is 
not significant). For example, X (predictor), M 
(mediator) and Y (criterion). In the mediation 
model, the direct effect of  the predictor on 
the criterion is negative, and the indirect effect 
of  the predictor on the error mediated by the 
mediator is positive (Hayes & Scharkow, 2013; 
Turnes & Ernst, 2015; Yzerbyt et al., 2018).

Variable of  the ECO (predictor) dimension 
has a direct relationship to SCF (criterion) will 
have a positive path coefficient of  0.378 or 38% 
with a probability value of  <0.05, then there 
is enough data to reject H0 and accept H1. If  
using the mediational hypothesis test approach 
with casual steps technique, then to calculate 
the direct effect the following formula is used, 
see Figure 5: (1) variable effect independent / 
predictor of  the mediator (X → M) is a = ECO 
ACT + (ECO EGY * EGY ACT) + (ECO 
SOC * SOC LIT) = 0.365 + (0.957 x 0.557) 
+ (0.863 x 0.451) = 1,287; (2) variable effect 
mediator on dependent/criterion (M →Y) is b 
= ACT SCF + EGY SCF + LIT SCF = 0.448 
+ (-0.292) + 0.451 = 0.607; (3) variable effect 
independent/predictor of  dependent/criterion 
(X →Y) is c’ = ECO SCF = 0.378. Indirect 
effect ECO to SCF in this path analysis has 4 
(four) paths, they are:
(1) Indirect effect variable dimension ECO 

(predictor) (36.5%) to SCF (criterion) is 
ACT (mediator) with track coefficient 0.448. 
It means increasing of  SCF have to be done 
by increasing economic and followed by an 
effort to make easier ACT to forest farmers 
(indirect effect = 44.8%). 

(2) Indirect effect of  ECO to SCF through 
EGY mediation which has path coefficient 
value -0.292. It explains that the  acceleration 
of  ECO is by one per cent, then the impact 
on SCF decreases by 29.2%, and vice versa. 

(3) Indirect effect of  ECO to SCF (45.1%) 
through 2 serial mediator SOC (90.7%) 
then LIT (86.3%).

(4) Indirect effect of  ECO to SCF (44.8%) 
through 2 serial mediator is EGY (95.7%) 
then ACT (75.7%).

The total effect captures the direct effect 
along the path and the indirect effect path of  the 
circuit associated with the path. The total effect 
(TE) captures the direct effect along the path and 
the indirect effect path  of  the circuit associated 
with the path.(Ghozali & Latan, 2015b; Hair et 
al., 2014; Hayes & Scharkow, 2013; Kenny & 
Judd, 2014; MacKinnon et al., 2012; Turnes & 
Ernst, 2015). The total ECO effect on SCF is 
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0.855, it means that each increase of  the score 
from the economic dimension by 100% will 
increase the SCF score by 85.5%. Value of  R2 

0.849 means the number of  variants can be 
explained by the economic dimension of  the 
SCF variation is equal to 84.9% or equal with 
37,1 [=  (1-0.849)] explained by the other 
variables outside the model and error. The total 
effect value of  the ECO dimensions on SCF is 
obtained by calculating as follows: TE = Path 1 
(ECO SCF) + Path 2 (ECO ACT * ACT SCF) 
+ Path 3 (ECO EGY * EGY SCF) + Path 4 
(ECO SOC * SOC LIT * LIT SCF) + Path 5 
(ECO EGY * EGY ACT * ACT SCF) = 0.378 
+ (0.365 x 0.448) + (0.957 x -0.292) + (0.907 
x 0.863 x 0.451) + (0.957 x 0.557 x 0.448) = 
0.378 + (0.164) + (-0.279) + (0.353) + (0.239) 
= 0.855.

The result of  the direct effect of  the 
mediation model of  predictor X to the criterion 
Y (c') is significant where the probability value 
is 0.021< 0.05, and there is a significant indirect 
mediator M effect, it can be interpreted as 
mediation that occurs is partial mediation 
(Kenny, 2008; Kenny & Judd, 2014). The 
mediation effect in the model and the coefficient 
c 'significant, which means there is an effect and 
when viewed from the value of  the direct effect 

(coefficient c') X of  Y is 0.51 (positive) or not 
opposed with indirect effect (coefficient ab) is 
1.002 (positive), it can be said that the mediation 
model in this study is consistent and directly 

proportional. Than, it is decided to reject H0 

and accept H1, meaning there is a significant 
effect between the independent variables on the 
dependent variable.

C. Economic Dimension Modelling

The Economic dimension model is 
formed based on the results of  the analysis 
of  valid indicators used in the measurement 

and variable-latent models that significantly 
reflect the structural model (Cham et al., 2012; 
Ursachi et al., 2015; Yzerbyt et al., 2018). From 
the analysis results obtained an evaluation 
(validation) from the measurement model that 

the 24 valid indicators in measurement for 

each latent construct are shown by loading 
values for all indicators greater than 0.7 so that 
all indicators can be used in forming the SCF 
model.

Based on Figure 6, in this study the SCF 
model that consists of  five structural models 
and six measurement models are as follows: 
(1) model of  structural for latent variable 
SOC to LIT : ηLIT = 0.864 ξSOC; (2) model 
of  structural for latent variable ECO to SOC: 
ηSOC = 0.908 ξECO; (3) model of  structural 
for latent variable ECO to EGY: ηEGY = 
0.957 ξECO; (4) model of  structural for latent 
variable ECO and EGY to ACT : ηACT = 0.365 
ξECO + 0.557 ξEGY  ; (5) Model of  structural 
for latent variable ACT, ECO, EGY, and LIT 
to SCF: ηSCF = 0.464 ξACT + 0.510 ξECO – 
0.257 ξEGY + 0.411 ξLIT. Model of  Construct 
Measurement ECO, ACT, EGY, SOC, LIT, and 
SCF are:

The trend of  similar findings in the forestry 
sector regarding the relationship between 
dependent and independent variables is 
evidenced by Tadessa and Teketay (2020) 

(1) Measurement (ECO)

(2) Measurement (ACT)

(3) Measurement (EGY)

(4) Measurement (SOC)
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through The multiple linear regression 
models which revealed that independent 
variables derived from demographic, socio-
economic, bio-physical, and institutional 
factors significantly affected the dependent 
variables, namely the dependencies of  local 
communities on plantation forests. In line 
with that, Sukwika et al. (2016) also found a 
direct effect on developing the region’s timber-
based management and processing through 
an integrated system that involves community 
(society) and business, i.e., increased value-
added of  wood, information of  wood market, 
and institutional strengthening of  forest farmer 
groups. Subsequently, Van Gossum et al. (2011) 
and Sukwika et al. (2020) agreed that there are 

four key actors which are the most dominant 
having a direct effect in the community-forest 
action arena, i.e. farmer land-owners, farm 
labours, lumber-men, and middlemen.

D. Social Dimension Modelling

In this study, the SOC dimension model was 
formed based on the results of  the analysis of  
valid indicators used in the measurement model 

and the latent variable that significantly reflected 
the structural model. From the analysis results 
obtained evaluation results (validation) from 
the measurement model that the 11 indicators 
are valid in the measurement of  each latent 

construct indicated by the loading value for all 
indicators greater than 0.7, so all indicators can 
be used in forming the SCF model. Thus, based 
on Figure 6, in this study, the sustainability of  
community forests model that can be formed 
consists of  two structural models and three 

Measurement models as follows (1) model of  
Structural  effect latent variable SOC to LIT is: 
ηLIT = 0.864 ξSOC; (2) model of  structural  
latent variable SOC and LIT to SCF is ηSCF 
= 0.047 ξSOC + 0.900 ξLIT (not applicable). 
Model of  Construct Measurement SOC, LIT, 
and SCF is:

(5) Measurement (LIT)

(6) Measurement (SCF)

Figure 6. Structural path diagram of  economic to the sustainability of  community forests, the results 
of  the trimming of  PLS-SEM algorithm
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The SOC dimension variable directly has a 
positive effect on SCF with a path coefficient 
value of  0.047, with significant level 0.442 or 
probability value is bigger than 0.05 insignificant 
cause-effect. Based on Figure 6, the results of  
causal steps and the product of  coefficient 
indicate not complied. Where, the direct effect 
model of  X to Y (c ') is not significant in the 
probability value 0.442 or p>0.05, meanwhile 
indirect effect (ab) significant is 0.000 (p<0.05), 
means, complete mediation occurs. The results 
of  the consistency test show the value of  the 

direct effect (coefficient c ') X of  Y is 0.047 
(positive) or in the same direction with a positive 
value of  indirect effect (ab) (0.776 = 0.864 x 
0.900), so, that the two mediation models in this 
study are consistent and have a positive effect. 
So they can decide to reject H0 and accept H1.

The variable of  the SOC (predictor) 
dimension that has an indirect effect related 

to the SCF (criterion) is LIT (mediator). The 
amount of  indirect effect is 0.864 x 0.900 = 
0.778. In this condition, the policy intervention 
can be done to improve the performance of  
the SCF must involve SOC interaction in a 
participatory manner through an institutional 
approach and regulatory support.

Although LIT provides an indirect effect 
of  0.778, because the LIT position only 
functions as an intervening or mediating 
variable, it is difficult to observe and measure. 
Theoretically, intervening variables affect the 
relationship between independent variables and 
dependent variables, but it cannot be observed 
and measured (Fritz et al., 2012; Hayes, 2013; 
Hayes & Rockwood, 2016; Holland et al., 2016; 
Karazsia et al., 2013; Kenny & Judd, 2014). 
For example, the effectiveness of  an extension 
program (LIT3) by extension workers (LIT2) 
affects the participation of  farmers, adding the 
value of  timber (SOC1) to welfare (SCF3). This 
is the right relation, but the success of  farmers' 
participation adds to the value of  timber 
because of  a communication in the extension, 
so communication in the extension cannot 
be a specific conclusion for the successful 
participation of  farmers adding value to the 
timber. But there is still a role for other reflective 
indicators from the LIT variable. SOC-SCF 
total effect. Total effect of  SOC on SCF is 
0.825, this value is obtained by calculating: TE 
= Path 1 (SOC SCF) + Path 2 (SOC LIT * LIT 
SCF) = 0.047 + (0.864 x 0.900) = 0.047 + 0.778 
= 0.825. 

Generally, the findings by Sukwika et al. 
(2016) and Tadesse and Teketay (2020) suggested 
that the various independent variables that 
significantly affected the dependencies of  local 
farmers on community forests also affected their 

levels of  participation in forest management’s 
sustainability activities. Regarding institutions, 
Sukwika et al. (2018) found the impact of  
policy strategies on indicators of  increasing 
the proportion of  forestry extension personnel 
and increasing the quality of  forestry extension 
program activities to the sustainability of  forest 
management. Forest plays an important role as 
incentives to community participation in forest 
management. Musyoki et al. (2016) revealed 
that the level of  participation of  members of  
community forest associations in participatory 
forest management activities was positively and 
significantly influenced by the level of  perceived 
participatory forest management benefits.

(1) Measurement (SOC)

(2) Measurement (LIT)

(3) Measurement (SCF)
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E. Ecology Dimension Modelling

In this study, the EGY dimension model was 
formed based on the results of  the analysis of  
valid indicators used in the measurement and 

variable-latent variable models that significantly 
reflected the structural model. From the 
analysis results obtained evaluation results 
(validation) from the measurement model that 

the 10 valid indicators in the measurement of  
each latent construct which is indicated by the 
loading value for all indicators greater than 0.7, 
so that all indicators can be used in forming 
the SCF model. Thus, based on Figure 7 in 
the SFC model that can be formed consists of  
two structural models and three measurement 

models as follows: (1) model of  structural for 
latent variable EGY to ACT: ηACT = 0.907 
ξEGY; (2) model of  structural for latent  variable 
EGY and ACT to SCF: ηSCF = 0.334 ξEGY + 
0.618 ξACT. Model of  construct measurement 
EGY, [ACT, and SCF is:

Based on Figure 7 result of  causal steps and 
the product of  coefficient is  completed. Where 
the direct effect model from X to Y (c’) and 
indirect effect (ab) significant is 0.000 (<0.05), 
it means, the mediation that occurred is partial 
mediation. The result of  consistency test shows 
that direct effect value (coefficient c’) X to 
Y each 0.047 (positive) or no opposite with 

indirect effect (ab) with positive value (0.561 
= 0.907 x 0.618). It can be concluded both 
mediation model in this study are consistent 

and provide positive effect, therefore it could 
be decided to reject H0 and accept H1.

Furthermore, if  seen from the value of  the 
direct effect (coefficient c ') X to Y is -0.292 
(negative), as opposed to the indirect effect 
(ab), is 0.250 (= 0.557 x 0.448) (positive), the 
mediation model in this study is inconsistent 

and gives negative effect. While the explanation 
of  Figure 7 shows the results of  the direct 
effect model of  X to Y (c ') and there is a 
mediating effect X against M and M against Y 
(ab) is significant at the value of  0 (Table 10). 
Each direction of  the influence is positive, so 
the model mediation is consistent.

The variable of  the EGY dimension has an 
indirect relationship to SCF is ACT. The amount 
of  indirect effect is = 0.907 x 0.618 = 0.561. In 
such circumstances the ACT variable functions 
as an intervening or mediating variable that can 
have an effect of  56.10 % on the sustainability 
of  community forests. In this case, reflective 
indicators can include the high and low 
efficiency of  land use (EGY3) for timber plants 
managed by community forest farmers, which 
will indirectly affect poverty conditions around 
forest villages (SCF2). There is an intermediate 
variable indicator, namely post-harvest wood 
processing (ACT3), according to Sukwika et al. 
(2016), Apipoonyanon et al. (2020) and Tadesse 
and Teketay (2020) this condition shows that 
forest farmers' timber administration is highly 
dependent on the participation of  farmers 
in increasing timber value added through 
post-harvest wood processing (above 80% 
variant explained). Despite, the community 
forest program demonstrating direct results 
to livelihood improvement, more efforts are 
still needed to encourage alternative income 
sources to enable future generations to be less 
dependent on the forest (Ekanayake et al., 2020; 
Sukwika et al., 2020).

The total effect (TE) of  EGY on SCF is 
0.895. This value is obtained BY calculate: TE 
= Path 1 (EGY SCF) + Path 2 (EGY ACT * 

(1) Measurement (ACT)

(2) Measurement (EGY)

(3) Measurement (SCF)
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ACT SCF) = 0.334 + (0.907 x 0.618) = 0.334 
+ (0.561) = 0.895. Thus, simultaneous policy 
intervention on the EGY dimension through 
its lever attribute does not necessarily give a 
positive effect or better than partially, or vice 
versa. That is, the choice of  policy interventions 
for sustainable community forest management 
through the ecology dimension can use two 
approaches namely simultaneous and/or partial 
EGY-SCF indirect effect.

Baral et al. (2018) concluded that maintaining 
a large number of  trees have direct effect to 
ecological but not on economical sustainability 
or play an indirect effect. Using exploratory 
factor analysis (EFA) and confirmatory factor 
analysis (CFA) Kusmana and Sukwika (2018) 
got results feasible in goodness of  fit model, 
where the conservation activity can prevent 
the degradation area from erosion. However 
if  it is to be utilized for economic activities 
by the community, it should be directed to the 
activities which are beneficial in preserving 
the environment or environmental services. 
Baral et al. (2018) and  Sukwika et al. (2018) 
found linkage that rationalize annual harvests 
across all forest categories has a direct effect 
on improving resource conditions along with 
regular benefits to local communities.

F. LIT and ACT Dimension Modelling

Therefore, based on Figure 8, in this study, 
SCF model can be formed by more than one 

structural model and three Measurement 
model as follows: (1) Model of  structural for 
latent variable LIT and ACT to SCF: ηSCF = 
0.582 ξLIT + 0.408 ξACT. Model of  Construct 
Measurement LIT, ACT, and SCF is:

Prediction of  the value of  an effect variable 
(endogenous) depends on the value of  the 
independent variable (exogenous), this is 
because the prediction with path analysis is 
qualitative (Memon et al., 2018; Montoya, 2019; 
Namazi & Navid-Reza, 2016; Nitzl et al., 2016). 
Variable of  dimension LIT and ACT each of  
them has a positive direct effect to SCF with 
path coefficient value of   0.582 and 0.408 
(Table 4). Both of  the exogenous variable has 
the causal effect (significant) to endogenous 

   (a)      (b) 
Figure 7. Diagram structural path of  ecology to sustainability of  community forests’ result 

(a) trimming and (b) bootstrapping

(1) Measurement (ACT)

(2) Measurement (LIT)

(3) Measurement (SCF)
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variable SCF with probability value of  0 (< 
0.05) then it means sufficient data to reject H0 
and accept H1.

This section does not discuss the mediational 
hypothesis for the causal steps strategy, 
because the fulfilment requirements are not 
available, independent variables (predictors) 
must significantly affect the mediator variables 
(MacKinnon et al., 2012; Sarstedt et al., 2017; 
Turnes & Ernst, 2015; Ullman & Bentler, 
2013). Based on Figure 8 which shows that 
the variable LIT and ACT are exogenous 
variable (independent/predictor), so it does 
not have relations for an indirect effect to SCF. 
Therefore, the total effect value LIT and ACT 
is 0.582 and 0.408.

According to the measurement results above, 
the socialization relationship by the extension 
team regarding sustainable forest management 
is hampered. There is a very low effect of  the 
extension agent’s role toward the perspective 
of  forest farmers on the sustainability of  
community forests. Overall, institutional and 
accessibility influences on the sustainability 
of  community forests are adequate and weak. 

These obstacles can be influenced by different 
perspectives on sustainable forest management 
and a fragmented network of  many different 
owners with a clear asymmetrical distribution 
of  trust and power (Sukwika et al., 2020; Van 
Gossum et al., 2011). However, it is possible 
because the most powerful and trusted actors 
in the network - the forest group and the 
forest service - have the same perspective 
on sustainable forest management as the 
government (Van Gossum et al., 2011).

G. Dominant Effect Between 

Multidimensional Variables

In structural equations, to involve many 
variables and paths between variables, there 
are also relations of  effects between variables 
which include, direct effects, indirect effects 
and total effects (Ghozali & Latan, 2015b; Hair 
et al., 2014; Vinzi et al., 2010). Summary of  
variables which have that 3 (three) effects to 
variable SCF is shown in Table 4.

The indirect effect of  the EGY to SCF 
dimension is 0.561. It shows that the rise in 
the EGY dimension will have an impact on 

   (a)      (b) 
Figure 8. Diagram of  structural path of  LIT and ACT to sustainability of  community forests result 

(a) trimming and (b) bootstrapping
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the increase in SCF as a result of  the Ecology 
dimension. So the EGY dimension provides a 
total effect to SCF through other mediations, 
namely ACT, which is 0.895. It means that each 
increase in the EGY dimension score by 100 
% will increase the SCF score by 89.5 %. From 
Table 4 can be obtained the direct effect of  
ACT to SCF which is 0.408.

Based on the calculation of  total coefficient 
effect from each variable with the significant 
result to an endogenous variable (Table 4), it 
can be sorted as follows:
1. Total effect EGY to SCF = 0.895 (strong: 

dominant)

2. Total effect ECO to SCF = 0.855 (strong)
3. Total effect SOC to SCF = 0.825 (strong)
4. Total effect LIT to SCF = 0.582 (adequate)
5. Total effect ACT to SCF = 0.408 (weak)

The dimension of  EGY is a dominant effect 
variable or with a robust effect on SCF. This 
level is shown by EGY variable where  the 
greatest total effect coefficient value is 0.895. 
Figure 9 shows that simulation of  total effect 
from dimensional variable to SCF variable. This 
simulation held resampling data test for 300 
times reoccurrence by doing the bootstrapping 
technic (Afanadorac et al., 2013; Ghozali & 
Latan, 2015b; Hair et al., 2019; Sarstedt et 
al., 2017; Thoemmes et al., 2010; Ullman & 
Bentler, 2013). Sample in Figure 8 shows that 
one of  the total effect variable EGY relations 
to SCF in Figure (a). The figure shows that the 
estimation result variety is between 0.815–0.950 
for its coefficient value. However, based on 
the simulation value, it shows the estimation 
coefficient with the frequency of  occurrence 
above 15 between 0.875–0.925 for its coefficient 
value.  EGY variable, based on the average  
estimation of  total coefficient effect value of  
EGY to SCF is 0.895. This average value is the 
same with the value result of  a calculation, refer 
to Table 4.

Forest farmer activities in planting, managing, 
developing, and sustainably utilizing plantation 
forests assist policy and decisionmakers, land 
use planners, environmental analysts, forest 
conservation and management experts to 

consider socio-economic, bio-physical, and 
institutional indicators that directly and indirectly 

effect the dependencies of  local communities 
on forests and their levels of  participation on 
management activities (Sukwika et al., 2018; 
Sukwika et al., 2020; Tadesse & Teketay, 2020; 
Van Gossum et al., 2011). 

Research experience has found the benefits 
of  the analysis by using PLS-SEM i.e. it does 
not need a large sample size that can cover 
hundreds or even thousands, it can simply use 
few observations. This research experience was 
also proven by Kock (2014) who stated that 
a measure of  the magnitude of  an effect is 
independent of  the size of  the sample analyzed. 
Other research experiences by Goodhue et al. 
(2012) proved that the minimum sample size 
on the PLS-SEM test is capable of  achieving 
an acceptable power level. While the Kock 
and Hadaya (2018) study has proven that the 
reliability of  PSL-SEM using the inverse square 
root method and Monte-Carlo found that 
the inverse square root method is particularly 
attractive. The implications of  the research 
results is consistent with these findings, it is our 
recommendation for PLS-SEM users to use 
the inverse square root method for minimum 
sample size estimation. By doing so, those 
researchers will generate estimates that are both 
fairly precise and safe, with both normal and 
non-normal data. 

In 2012, Costa et al. compared the potential 
of  PLS regression and ordinary linear 
regression for accurate modelling of  forest 
work, with special reference to wood chipping, 
wood extraction and the continuous harvesting 
of  short rotation coppice. Compared to 
linear regression, PLS regression allowed 
producing models that better fit the original 
data. By producing alternative models, PLS 
regression may provide additional - and not 
alternative - ways of  reading the data. Ideally, 
a comprehensive data analysis could include 
both ordinary and PLS regression and proceed 
from their results in order to get a better 
understanding of  the phenomenon under 
examination.
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(a) EGY to SCF: strong (dominant)

(b) ECO to SCF: strong

(c) ACT to SCF: weak

Figure 9. Diagram effect total variable dimensional to sustainability of  community forests: 
(a) ecology, (b) economic, and (c) accessibility and technology
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IV.  CONCLUSION

Sustainability dimensions of  economic, 
ecology, legal and institutional, and accessibility 
and technology have significant positive direct 
effect on sustainability of  community forests. 
Therefore, the higher level of  sustainability in 
economic, ecology, legal and institutional, and 
accessibility and technology, the better the 
sustainability of  community forests, and vice-
versa. Meanwhile, the dimension of  social has 
no significant direct effect on sustainability of  
community forests. The result of  mediational 
hypothesis testing suggested that there is a 
partial mediation from economic and ecology 
to sustainability of  community forests, which is 
consistent and have a positive effect. Meanwhile, 
there is a complete mediation from social to 
sustainability of  community forests which is 
inconsistent and has a negative effect. Based 
on the calculation of  the coefficient value of  
total effect (direct and indirect), among the 
five dimensions, Ecology has the biggest value 
(0.895). Therefore, it is concluded that ecology 
has the strongest effect on the sustainability of  
the community forest.

In contrast to the ecological dimension 
toward sustainable forest  management, the 
contribution of  the accessibility and technology 
dimension is weak, therefore, the policy implies 
that it is necessary to improve performance in 
an integrated manner in leveraging attributes of  
access to timber market information, logging 
method, and post-harvest wood processing. 
Other concrete actions are increasing farmer’s 
participation to add value to timber and 
reducing poverty levels through the monthly 
income of  farmers from non-timber forest 
products and agroforestry. Furthermore, 
related to institutions, the forestry office needs 
to improve the quality of  agricultural and 
forestry extension program activities, namely 
through periodical improvement in planning 
for extension programs to forest farmer groups.
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