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Abstract
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Villages around Kerinci Seblat National Park (Taman Nasional Kerinci Seblat, TNKS) have experienced population 
pressure. This condition which if not addressed immediately will encourage the community around the TNKS to enter 
and encroach the forest to meet their household needs. This is getting worse along with the finding that the 
community around TNKS also does not have many alternative sources of income. For this reason, designing 
strategies for optimizing household economic to lessen population pressures are noteworthy.  Focus group 
discussion (FGD) and analysis hierarchy process (AHP) was applied to design and to determine development 
strategy for household economic empowerment and twenty-five key informants including fifteen farmer households 
were interviewed.  The AHP results conclude that the production aspect is the most important that needs to be given 
priority in the development of plantation production. This conclusion is based on its highest relative priorities 
(weights), i.e., 0.298.  Of the three programs identified and using weight result of AHP, community seed assistance is 
the most important program in the development of plantation production (weight of 0.494).  The seed assistance 
program is the most important compared to providing soft loans (weight of 0.29) and expanding to production inputs 
accessibility (weight of 0.216). Meanwhile, human resource development aspects are the most attractive strategy for 
food crop production development, especially rice, with a weight of 0.325. Aspects of human resource development 
are more focused on improving farmer knowledge in cultivation than marketing and post-harvest handling aspects. 
Optimization of pekarangan resources is directed to the development of the chicken farm (weight = 0.274) focused on 
improving the production aspect (weight = 0.328). Among three priority programs, day-old chicken assistance 
(weight = 0.512) is more needed than access to soft loans (weight = 0.242) and feed programs (weight = 0.246).   

 *Correspondence author, email: ksukiyono@unib.ac.id

Kerinci Seblat National Park (Taman Nasional Kerinci 
Seblat, TNKS) is Sumatera's largest national park covered an 

2area of 13,750 km . This national park area is 
administratively situated in 4 provinces, namely West 
Sumatera, Jambi, Bengkulu, and South Sumatera. Bengkulu 
Province covers an area of 310,579 ha or approximately 21% 
of the total TNKS area which includes North Bengkulu and 
Rejang Lebong districts with 34 villages around the TNKS.  
Several reports indicate that TNKS is facing a chronic 
encroachment problem. In Bengkulu Province, for instance, 
Rambe (2012) reports that the area of the TNKS that has been 
encroached is up to 6,470 ha.  Earlier,  WALHI Bengkulu 
(2008) has reported that 36.27% of the 340,575 ha area 
covered by the Bengkulu Province administrative area had 
been severely damaged (non-forest condition). There are 
assertions that the community has gradually converted this 
forest into various other forms of land use, such as 
settlements and yards, farming, estates and plantations, and 
so forth. The encroachment of protected forests was 
determined by the economic pressures of the communities 
around the protected forests as reported by Subarna (2011).

Introduction Research on TNKS also found that villages around 
TNKS generally have been under pressure as concluded by 
Widiono et al. (2013).  This conclusion is based on a higher 
value of the population pressure index.  Widiono et al. (2013) 
also inform that 18 of 20 villages around TNKS studied have 
experienced overpopulation. The population pressure index 
is formed by several important components, especially the 
population growth rate, land productivity, and the proportion 
of off-farm income. In addition, research by Sukiyono et al. 
(2015) conclude that households in the villages around 
Kerinci Seblat National Park (TNKS) Bengkulu province 
mostly relied solely on one type of work, especially the 
agricultural sector. By relying only on the agricultural sector 
as the main source of income, households tend to be 
vulnerable if there is a change in the agricultural sector, 
especially plantation sectors such as coffee and rubber which 
are mostly cultivated by farm households around TNKS.  
Less diverse sources of income are also identified by 
Windirah et al. (2014) and Sukiyono et al. (2013). Using 
Income Diversification Index (IDI), they found that the 
source of income households is limited and the contribution 
of each income source is uneven as indicated by the low 
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Generally, multi income strategy by diversifying income 
sources is an alternative solution to lessen population 
pressures. In addition, research by Misra et al. (2014) 
conclude that forest resource density can be maintained at an 
equilibrium level by controlling population pressure by 
providing economic incentives. Development of nonfarm 
activity or income diversifying is considered to enlarge the 
carrying capacity of the land externally and to improve the 
proportion of off-farm income.  Many studies conclude that 
income diversification has an important impact on income, 
income distribution, and welfare across rural households 
(Reardon et al., 2000; Block & Webb, 2001; Canagarajah et 
al., 2001; Rachman et al., 2006).  Income diversification is 
also a strategy to cope with livelihood risks (Barrett et al. 
2001; Guvele, 2001; Démurger et al., 2010).  In the case of 
Africa, a study by Bryceson and Jamal (1997), Reardon 
(1997), and Little et al. (2001) find that nonfarm income 
sources may already contribute as much as 40–45% of 
average household income and tend to be growing in 
importance. Income diversification in rural China, as 
reported by Wan et al. (2016), could help rural households to 
reduce the adverse impact of drought, enhance their 
resistance and resilience to drought, and make their 
livelihood system more stable.

However,  the problem is that not all households have 
access, due to relatively limited employment access or 
because of the necessary conditions, such as education and 
skill, to diversify their incomes. The lack of employment 
available and accessible to households is also indicated by a 
low level of the economic diversification index (IDI) in every 
single village around TNKS as revealed by Sukiyono et al. 
(2013) research.  They concluded that the limited physical, 
capital, and skill proficiency of every household member 
become a constraint for developing secondary and tertiary 
sectors in that area to diversify their income. These findings 
were similar to Barrett et al. (2001) and Losch et al. (2011).  
Therefore, the best strategy is to increase the carrying 
capacity of the environment by optimizing household 
economic resources. Another option is the intensification of 
agriculture by increasing the use of modern agricultural 
technology. The goal is to improve the productivity of 
agricultural land. If land productivity is improved, then it can 
reduce the population pressure. This means that the carrying 
capacity of the environment will increase. But that does not 
mean that other efforts are not needed as suggested by 
Weinberger and Lumpkin (2007), which is to take advantage 
of market opportunities and agricultural products that have 
high economic value and research advice from Huang et al. 
(2009) by utilizing employment opportunities outside 
agriculture. However, optimizing the economic resources 
owned by every household becomes a very relevant option. 
One of the important reasons is that these economic resources 
are already owned by households and have not been used 

2optimally, especially the yard of an average of 1,302.57 m  
-1household  (Sukiyono et al., 2013). Furthermore, the 

value of IDI. The low value of IDI indicates that households 
depend only on one or two types of income to support family 
members and themselves. Sukiyono et al. (2013) also 
informs that only 37% of the population have two income 
sources and eight percent have three income sources. 

importance of optimizing household economic resources is 
also based on the significant contribution of forest products, 
both timber and non-timber, to the household economy. 
Forest products that were mostly used were firewood, 
hunting animals, and building timber, each with 33.33%; 
26.67%, and 2.50% respectively (Sukiyono et al., 2014). 
Despite the relatively small building-timber taking it 
indicates they do illegal logging. Research by Sukiyono et al. 
(2014) also found that the contribution of forest product 
income, both timber and non-timber, reached approximately 
8% of total household income per month. Even though the 
contribution is relatively small, if this condition is not 
handled, the possibility of households encroaching on the 
forest will increase along with the increase in household 
needs. This is also based on the research findings of 
Sukiyono, et al. (2014)  where on average households access 
the forest 2 times per week and they go with their village 
colleagues. Departing from the discussion of previous 
research findings, this study aims to design a strategy of 
community economic empowerment around TNKS to 
reduce the population pressure which in turn will be able to 
preserve the forest resources. 

Key informants in research are people who can provide 
information about the situation and conditions of the 
research setting. Key informants determined by purposive 
sampling technique, namely, the sampling technique is based 
on certain objectives (Sukiyono, 2018) and selected who 
have the criteria as a sample. Key informants are those who 
know the conditions in accordance with the phenomena and 
economic conditions of the villages around TNKS and its 
development. Interviews involve 25 key persons from 
several agencies related to the economic development of the 

The household economic development strategy is 
formulated based on focus group discussion (FGD) results, 
interviews with key informants (key persons), and the results 
of analysis hierarchy process (AHP) analysis. The 
objectives, alternatives, and criteria for empowerment 
strategies used in FGD and AHP are formulated from pre-
survey results and discussions with key informants 
competent on community empowerment. This means that 
this research was conducted into two stages. The first stage 
was collecting and identifying information related to 
households' economic activities that should be developed 
and require to improve. This stage is also intended to explore 
the criteria used to select household economic activities to be 
developed.  This activity was conducted through a FGD 
involving academicians, researchers, regional planners, and 
successful farmers.  The second stage was an interview with 
key persons to select a strategy to develop household 
economies by using a structured questionnaire-based study.

 This research was conducted in villages in Lebong 
Regency which is located around TNKS. The research 
location was chosen purposively by selecting 3 sub-districts 
and from each sub-district, the village closest to the TNKS 
area was selected. The three selected sub-districts consist of 
Rimbo Pengadang, Bingin Kuning, and Pinang Belapis 
respectively while the selected villages involve Tambang 
Sawah, Talang Leak, and Talang Ratu.

Methods
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The following steps associated with the AHP method for 
decision making are as follows: first, to build a hierarchy for 
the decision, called decision modeling.   This consists of the 
hierarchy of problem structures to be solved.  The first level 
of the hierarchy was the objective of this research, selecting a 
strategy for improving the household economies. The second 
level was constituted by the criteria used to select strategy 
and the third level consist of the available alternative 
strategies.   presents the general structure of the Figure 1
decision hierarchy for improving household economies.

community, namely the Regional Development Planning 
Board (BAPPEDA) of Lebong Regency, the Lebong District 
Agriculture Office, the Lebong District Forest Service, the 
Animal Husbandry Department, the three sub-districts 
heads, involving the Rimbo, Bingin Kuning and Pinang 
Belapis Sub-district, and three village heads, namely, 
Tambang Sawah, Talang Leak and Talang Ratu Village, as 
well as 5 farmers from each village or a total of 15 farmers. 
Interview results are then analyzed by using AHP developed 
by Saaty (2008). AHP has been applied to various decision-
making problems.  Among others are Chang et al. (2007) in 
production, Timor and Tuzuner (2006) in the firms' sales 
representatives selection, Gnanasekaran et al. ( 2006) in the 
selection of supplier, and Al-Harbi (2001) in project 
management.

Model development AHP for household resources 
optimizing strategy selection AHP techniques are used to 
identify and determine priorities in complex decision 
making. AHP is a decision-making method for choosing 
priority alternatives when many criteria are to be considered. 
Saaty (2008) noted that AHP is based on the well-defined 
mathematical structure of consistent matrices and their 
associated eigenvector's ability to generate true or 
approximate weights. This methodology compares criteria, 
or alternatives concerning a criterion, in a natural, pairwise 
mode. Detail explanation and discussion of AHP can be 
found in Saaty (2012) and Brunelli (2015). 

The second step in the AHP method was to derive the relative 
priorities (weights) for the criteria.  It should be noted that not 
all criteria are equally important in a given time. In other 
words, the importance or weight of each criterion will be 
different.   By using a numerical scale for comparison 
developed by Saaty (2008, 2012), each criterion is compared 
to other criteria. Saaty (2008, 2012) adds that multiple 
pairwise comparisons of each criterion are based on a 
standardized comparison scale of nine levels and this 
comparison will result in a comparison matrix. By following 
closely notation suggested by Shahroodi et al. (2012), let C = 
{Cj|j = 1, 2, ..., n} be the set of criteria. The result of the 
evaluation matrix in which every element a  (i, j = 1, 2, ..., n) ij

is the quotient of weights of the criteria, as shown in 
Equation [1].

           [1]

  

 

The next step is to extract the relative importance implied by 
the previous comparisons, that is, how important are 
alternatives when they are considered in terms of the 
criterion used?  This question can be answered by estimating 
eigenvector and eigenvalue as suggested by Saaty. The 

maximum eigenvalue  can be estimated as shown in maxl
Equation [2] (Shahroodi et al., 2012).

         [2]

        

      

What distinguishes AHP from other decision-making 
models is the absence of absolute consistency. The AHP 
model uses the key informants' perception as its input hence 
inconsistency may occur because humans have limitations in 
expressing their perceptions consistently especially if they 
have to compare many criteria. Based on this condition, the 
decision-maker can express his perceptions freely without 
having to think whether the perception will be consistent or 
not. The consistency determination is based on the maximum 
eigenvalue. The obtained by the ormula as shown in 
Equation [4].

        [4]

note: n is the matrix size or the number of items that are being 
compared in the matrix. 

       [5]

note:    is the maximum eigenvalue in the judgment 
th thmatrix,       and    is the weight of j  and i  factor.  If A 

represents consistency matrix, eigenvector X can be 
estimated as shown in Equation [3].

        [3]

 Based on Equation [3], the consistency ratio (CR) can be 
estimated as shown in Equation [5].  

note: RI represents average consistency index over several 
random entries of same order reciprocal matrices. Saaty 
(1980) noted that CR is acceptable if it is not greater than 
0.10. If it is greater than 0.10 (or 10%), the judgment matrix 
will be considered inconsistent. However, Byun (2001) 
suggests that 0.20 (or 20%) might still be acceptable.  To 
facilitate estimation, Expert Choice 11 version software is 
used in this study.
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Figure 1 AHP structure.   
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Results and Discussion
Result of focus group discussion (FGD) Forests are a 
natural and renewable resource provided a lavish in flora, 
fauna, and other environmental services. The diversity of 
forest abundance often becomes the source of the 
surrounding community in fulfilling their daily needs.  
Wollenberg. et al (2004) reported that based on CIFOR 
observations of an estimated 220 million population, 48.8 
million of them live in state forest areas and around 10.2 
million of them are considered poor.  This means that the high 
dependence of local communities on forest products 
accompanied by high population growth causes forest 
resources to experience a continuous depletion in quality and 
quantity, as pointed out by Simon (2000), Dubey et al. (2009), 
Dubey and Narayanan (2010), and Dubey (2012).  
Accordingly, even though the contribution of forest products 
tends to decrease continuously (Sukiyono et al., 2014), 
efforts to reduce dependence on forest products are very 
important policies.

The question that arises is what policies or programs 
should be prioritized so that forest communities do not 
depend much on forests and their products. If the agricultural 
sector is a priority, many studies have concluded that people's 
dependence on the agricultural sector causes high population 
pressure (Senoaji & Ridwan, 2006; Widiono et al., 2013).  
Thus, policies and programs should not be based solely on 
agriculture, but all development efforts are based on 
economic resources owned by households. In particular, the 
empowerment of household economic resources that have 
not been utilized optimally.  

From the FGD, the household economic optimizing 
strategy is based on two properties.  These involve the main 
crops cultivated by households, including plantation and 
food crops, and potential untapped economic resources 
owned by households.  For plantation crops, farmers produce 
rubber, coffee, and or palm, while for food crops, farmers 
grow paddy. FGD results also conclude that there are 4 (four) 
main aspects that need to be developed, namely: aspects of 
production, marketing, human resources, and technology. 
Furthermore, two unexploited resources owned by 
households are home yard (pekarangan) and labor.  
Optimizing pekarangan by employing household labor is the 
best option for diversifying household income. FGDs also 
result in the conclusion that the commodities that should be 
developed in the pekarangan are livestock-based. The 
problem of which the livestock wants to be developed needs 
to be further explored based on four criteria, namely (a) the 
needs of the workforce, (b) capital requirements, (c) the 
amount of income, (d) the waiting period, (e) livestock 
raising, and (f) marketing.  To answer all these questions and 
concerns, a quantitative approach by developing an AHP 
model will be used in this study.  In summary, the objectives, 
criteria, and alternative strategies offered resulting from FGD 
are presented in Table 1.

(Table 1), there are 4 aspects or criteria that seem to be the 
main concern, namely aspects of production, marketing, 
human resources, and technology. Each respondent has their 

Development plantation crops As mentioned above 

Another reason is that their plantation crop production is 
still low or fluctuate or their plantation crops do not yield 
production according to the plant age. This is allegedly 
caused by the quality of planted seeds.  Farmers could have 
difficulty in nurturing their plantation crops. Therefore, this 
research is not surprised to place the seed assistance program 
as the most important program in the production aspect. This 
finding is based on the AHP results showing that from 3 
plantation development programs in the production aspect, 
the seed support program is the most important compared to 
two other programs, namely,  providing soft loans and the 
expansion of access to production inputs. Figure 2 shows the 
plantation production development program on the aspect of 
production. AHP results show an inconsistency ratio of 0.03 
or only 3%.  

views on each aspect of development. That is, each 
respondent has a different assessment of aspects of 
development, especially related to the most important aspects 
of development to be prioritized. Therefore, the AHP 
quantitative approach is used in this study. To increase the 
production of plantations, AHP produces priority 
development aspects as follows: (a) marketing with a weight 
of 0.216; (b) human resources with a weight of 0.235; (c) 
technology weighting 0.252; and (d) production with a weight 
of 0.298. AHP results also show that the inconsistency ratio is 
0.02. This figure indicates that the answer given by key 
informants is quite consistent because of the magnitude of the 
inconsistency of only 2%. Saaty (1990) says that in AHP, 
matched comparisons presented in the matrix are considered 
consistent when the consistency ratio is less than 10% or 0.1.

The second important aspect of crop plantation 
development is the technological aspect. This finding 
considered quite important is reasonable. The disclosure of 
information enables farm households to gather much about 
technology, but the technology has probably only been seen 
but has not been tried or applied for. In other words, many 
technologies are available but not yet disseminated to farm 
households. The availability of natural resources and labor is 
quite widely available and has not been optimized, especially 
the resources associated with the plantation. From the survey, 
the availability of animal feed in plantation, for example, is 

The results of the analysis show that the aspect of 
production is the most important aspect to put in priority for 
the development of the plantation. This finding is reasonable 
because plantation farmers are still faced with the low 
productivity.  For example coffee, Amarta (2010) and 
Ibrahim and Zailani (2010) found that among five problems 
in developing plantation crops, low productivity is the main 
problem. In addition, many  planters have low productivity in 
which they produced approximately 60% of potential 
production. In addition, the production aspect relates to the 
volume of production yielded which in turn will affect the 
amount of income received.  For most farmer households 
living around TNKS, plantations, especially coffee, are the 
main source of their household income (Sukiyono et al., 
2013; Windirah et al., 2014). This condition is also happen 
widely in which estimated 125 million people in the 
developing world are dependent on coffee for their 
livelihoods (Osorio, 2002; Lewin et al., 2004; NCA, 2017). 
Thus, low productivity will affect their house income.  
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Table 1  Decision modeling for improving household economies

Objective

 

Criteria

 

Strategies

 

Plantation crops

 

Development 
plantation crop

 

Production aspect 

 

Increasing input accessibility

 

Provision of soft loans.

 

Seed assistance

 

Technology 

 

Introduction of estate livestock integration technology 

 

Introduction to storage technology

 

Optimization of plant waste utilization

 

Human resources 
develoment 

 

Increased cultivation skills

 

Increased product marketing knowledge

 

Improved post-harvest skills

 

Marketing aspects 

 

Provision of pricing information

 

Development of marketing institutions

 

Improved market accessibility

 

Food crop

 

Improved food 
crop

 

Production aspect

 
Increasing input accessibility

 

Provision of soft loans.

 

Seed assistance

 

Technology
 Increasing crop indexes

 

Agricultural mechanization
 

Optimization of plant waste utilization
 

Human resources 
development 

Increased cultivation skills
 

Increased product marketing knowledge  

Improved post-harvest skills  

Marketing aspects 

Provision of pricing information  
Development of marketing institutions  
Improved market accessibility

 
Optimizing house yard (pekarangan) resources

 

Selecting 
livestock

 

Labor number

 
Cattle, goats, chickens, and ducks

 Capital requirement

 

Cattle, goats, chickens, and ducks

 Income generated

 

Cattle, goats, chickens, and ducks

 Waiting period

 

Cattle, goats, chickens, and ducks

 Livestock raising

 

Cattle, goats, chickens, and ducks

 
Marketing

 

Cattle, goats, chickens, and ducks

 

Selected livestock 
development

 

Production aspect

 

Livestock feed accessibility

 

Provision of soft loans.

 

Livestock breeding assistance

 

Technology

 

Development alternative livestock feed

 

Optimization of animal waste utilization

 

Human resources 
development

 

Increased breeding skills

 

Increased product marketing knowledge

 

Marketing aspects

 

Provision of pricing information

 

Development of marketing institutions

 

Improved market accessibility
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 From the foregoing discussion, the study concluded that 
the conditions of young reclamation plants, with only 2 years 
old, were varied following the variations of their 
environmental factors particularly on the soil and water 
indicators. The AHP approach concluded that the non-
biomass variables were significantly clustered into 3 
homogenous clusters group having exceptionally low 
within-class variance of only 14.5% and extremely high 
between-class variance of 85.5%. The cophenetic correlation 
value provided by ward method was 0.8. The four categories 
of reclamation plant conditions developed in this study 
ranged from  unsuccessful class (K1), moderately successful 
class (K2), successful class (K3) and natural forest class (K4) 
could be significantly discriminated by using seven key 
variables of soil and water indicators of phosphorus content 
on the soil (Tnh_P), base saturation of soil (Tnh_Kb),  
Manganese content on the soil (Tnh_Mn),  percent clay in 
the soil (Tnh_Li), Sulfur content on the soil (Tnh_S), ash 
content of the soil (Tnh_Ab) as well as  Chloride content of 
the water (Air_Cl).  The variations of those variables among 
categories differed significantly. There was no significant 
variable obtained from the air indicator.  The study also 

also not yet optimized. Among the technologies that are quite 
interesting is the integration of livestock and estates. Many 
studies have found the great benefit to be gained from 
integrating livestock - plants, especially horticulture crops 
(Germani et al., 2015; Tarawali et al., 2004).  As one of the 
most promising solutions to soil fertility decline and 
productivity losses in intensifying systems in Nigeria, 
integrated crop-livestock is frequently advocated. In mixed 
crop-livestock systems, crop residues are a major component 
of livestock diets and it is therefore important to improve the 
use and nutritional quality of crop residues to increase farm 
productivity and profitability. Therefore, the results of the 
AHP analysis show that priority technology alternatives 
concerning the development of crop plantation are presented 
in Figure 2.

concluded that the seven variables mentioned above were 
capable of classifying the success rate of reclamation with 
particularly good classification accuracy. The quadratic 
discriminant function model obtained in this study could 
explain the quality classes of reclamation growth with an 
overall average of 92.9%, with producer's ranging from 
78.6% to 100% and user's from 88.9% to 100%.

Using the similar approach, i.e., AHP method, the priority 
aspects of food crops development can be found 
quantitatively, as follows ( ): (a) technology (0.257); Figure 3
(b) human resources (0.325); (c) marketing (0.183); and (d) 
production (0.236).  These results inform that the human 

Improved food crops Apart from plantation crops, food 
crops are also cultivated by farmer households around 
TNKS. Therefore, the existence of this plant is very 
important for the household economy. This food crop 
production failure also affects household welfare because 
this plant contributes approximately 30% of total household 
income (Sukiyono et al., 2013; Windirah et al., 2014). 
Therefore, efforts to develop and increase the role and 
function of this crops are wise to conducts. 

 The result of the AHP analysis shows that the marketing 
aspect is not a priority scale for plantation crop development. 
One important reason is those plantation products have a 
clear and steady marketing chain. Farmers can easily market 
their plantation crops. However, farmers are often 
confronted with the lack of choice of agricultural product 
marketing agencies in their villages or around their villages. 
Farmers are frequently tied to village level traders. 
Therefore, the priority of increasing market and marketing 
institutions access is an important priority in the 
development aspect of the marketing of plantation products, 
as shown in Figure 1. This is intended to reduce the 
oligopsony or monopoly market in the research area. 
Nevertheless, the alleged monopolistic or oligopsony 
practices need more detailed studies.
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resources aspect is a priority food crop improvement. This 
aspect emphasizes the importance of improving the 
knowledge and skills quality of farmers. The low level of 
farmer education and the irregularity of agricultural 
extension services are alleged to be a trigger for farmers to 
choose the human resource improvement aspects as a priority 
in the improvement of food crops.  As Manikandan and 
Abdullah (2016) stated, the most important resources that 
relies on the use of science and technology for advancement 
is human resources. As the backbone of the countries' 
economy, agriculture requires human resources to fulfill 
various agricultural development-related activities that are 
critical to achieving the country's rural development goals, 
generating jobs, and hosting related activities leading to 
sustainable growth and development. AHP also results that 
the second important aspect is the technological aspect. The 
technological aspect still seems to be an important aspect to 
be implemented to increase food crops as farmers are still 
oriented towards increasing the production of their food 
crops.  In line with this finding, FAO (2012), Bauckhage et 
al. (2012) concluded that to produce enough food at an 
acceptable cost relies heavily on intensive research on 
everything from new seed varieties to more efficient 
cultivation techniques. The high production resulting from 
the implementation of new technology will be able to 
increase the income and welfare of food crop farmers, 
especially paddy farmers. The importance of technology was 
also mentioned by Jain et al. (2019) in which new agricultural 
technologies that improve sustainable food production are 
therefore vital to sustainable food security and economic 
growth. This has made the complexities of technological 
transition in agriculture an area of extensive study since the 
early twentieth century. 

Technological aspects are followed by the production 
aspect to be an important aspect to be implemented. 

Increasing food crop production is still the main concern of 
most farmers, and this is reasonable because increased 
production will have an impact on improving the welfare of 
farm households. That is why aspects of production and 
technology occupy the most important sequence in 
improving food crops after human resources aspects. The 
low level of productivity also causes the importance of these 
three aspects to be a development priority.  Meanwhile, 
aspects of marketing appear to be less important aspects to be 
done in increasing production. One of the arguments is that 
many paddy farmers in the research area still have a crop 
index of 100, meaning that they only cultivate paddy once a 
year. With low productivity, production produced tends only 
to fulfill their household needs (subsistence).

Further analysis using AHP also results in improving 
skills for the cultivation of food crops as a priority program 
(Figure 3). This cultivation skill is related to pest problems of 
rats that farmers often face.  Due to this pest, farmers only 
have less than 100 cropping indexes while they do not face 
problems of irrigation water availability.  The improvement 
of product marketing knowledge does not become the 
priority choice program or the last option with a weight of 
0.296. This result is consistent with findings that the 
marketing aspect is unimportant as discussed above.  
Furthermore, of the three options in production aspects, an 
increase in cropping index (CI) is a top priority with a weight 
of 0.408 followed by mechanization of agriculture (weight = 
0.335) and optimization of plant waste utilization (weight = 
0.257). Increased CI also appears to be a priority scale in 
addition to increasing production and income, as well as 
optimizing paddy farm resources owned by farmers. As 
described above, the main problem in increasing CI is rat 
pest. Therefore, technological and social engineering must 
be done to solve this problem. The mechanization of 
agriculture needs to be introduced to increase CI as well. By 
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Figure 3 Priority program in food crop improvement.
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Optimizing house yard (pekarangan) resources A survey 
by Sukiyono et al. (2013) recognizes two potential 
households' resources, namely, House yard (called 

2pekarangan) with an average of 1,302.57 m  and household 
labor. They also note that this pekarangan has not been 
optimally utilized economically by 97 percent of households. 
This finding is consistent with the report of Mardiharini 
(2011). Mardiharini (2011) reported that the utilization of 
farmers' yards is still very limited. In fact, the yard can be 
utilized for the development of livestock, fish and other 
agricultural crops. As a result, the technology for utilizing the 
yard has not been developed optimally. Another resource is 

The low productivity of food crops can also be caused by 
the difficulty of farmers accessing input production and the 
use of other production inputs. Many studies have concluded 
that the problem of access to farming inputs increasingly 
difficult to cause a decline in motivation of farmers in 
managing their farming (Simanjuntak et al., 2019). 
Therefore, increasing access to input production is an 
absolute necessity to increase the production of food crops. 
This conclusion is also reflected in the priority programs on 
production aspects, whereas the following sequence of 
priority programs of AHP results are as follows: (a) seed 
Assistance (weight = 0.383), (b) provision of soft loans 
(weight = 0.146), and (c) accessibility of fertilizer and 
marketing (weight = 0.471) with inconsistency ratio = 
0.0018.

mechanization, the labor savings and acceleration of the 
cultivation process can be done.
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the availability of households' labor and most of them are in 
productive age and not utilized optimally. The survey also 
shows that the number of household members was relatively 
small, i.e., between 2–4 persons.

The results of AHP data analysis show that of these six 
criteria and with an inconsistency ratio of 0.02; the capital 
needs factor becomes the main consideration when choosing 
the type of livestock to be raised (weight = 0.274). This 
finding is reasonable because capital will and often restrict 
farmers in investing to diversify their household incomes 
(Ntshangase et al., 2018).  Any type of livestock raised will 
require different investments or capital.  The second criterion 
chosen is the market aspect. The market is the estuary of 

Departing from these resources, FGD results that 
optimizing the yard is based on livestock development. The 
development of the livestock sub-sector plays an important  
role in improving the quality of human resources through 
improving nutrition, increasing income, improving the 
welfare and providing job opportunities for the community. 
AHP model for livestock development at households' scale is 
presented in .  This decision-making hierarchy Figure 4
consists of two steps in this decision-making, the selection of 
livestock to be developed, and the determination of aspects 
and development programs. The first stage, the selection of 
livestock, given 4 (four) alternative types of livestock, 
namely cattle, goats, chickens, and ducks. The selection is 
based on six criteria, namely: (a) the number of labor, (b) 
capital requirement, (c) income generated, (d) waiting 
period, (e) livestock raising, and (f) marketing.

Figure 4 AHP model for optimizing pekarangan by livestock development.
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Table 2 shows that chicken becomes the main choice 
based on three criteria, namely, harvesting waiting period, 
livestock raising, and marketing. Each of these criteria 
weights 0.359, 0.390, and 0.390, respectively. This is 
understandable because the chicken takes a short time to 
harvest compared to 3 other livestock. Similarly, chicken is 
the easiest livestock to raise and market compared to other 
alternative livestock. 

agricultural production. All investments made by farmers 
must yield marketable and valuable products. Thus, 
investments made can be profitable, or at least, not 
detrimental to farmers. Although farmers have sufficient 
capital to invest and market their products available, farmers 
will find it difficult to adopt livestock as an income 
diversification effort if they lack the technical skills and 
knowledge of raising livestock. This argument is supported 
by the AHP results indicating that livestock raising is the 
third criterion to consider when selecting livestock. The 
livestock raising aspect weights 0.183 while the marketing 
has a higher weight of 0.205.  Table 2 presents the results of 
the AHP selection of livestock species based on the criteria 
described above.

From the income criteria, farmers choose the cow as the 
main choice. This choice is reasonable because the cow will 
provide the highest income compared to the other three 
cattle. The results of the AHP analysis also show this finding 
that the cow has the highest weight, that is, 0.299. This 
weight is followed by chickens, goats, and ducks with a 
weight of 0.267, 0.257, and 0.177, respectively.  AHP results 
also show that raising cattle requires a substantial capital cost 
(weight = 0.291). Chicken is considered a capital-intensive 
livestock business as well (weight = 0,277). Furthermore, 
ducks require the highest labor force compared to other 
alternatives (weight = 0.267). This finding is reasonable 
because raising ducks must be brought to the fields or raised 
intensively compared to chickens, goats, or cows. 

If all the criteria are combined and used to select priority 
livestock species, the AHP result concludes that chicken is 
the primary choice (Table 1). The chicken weights of 0.325. 
The results of the AHP are not surprising. When analyzed 
individually, chickens have advantages over the three criteria 
used as discussed above.  Meanwhile, cattle rank second 
because it has an advantage income. AHP results also show 
that ducks are the last alternative. These animals only excel in 
relatively small capital requirements compared to others but 
require enough labor-intensive.

After selecting livestock types, the next process is to 

In the marketing aspect, the results of the analysis using 
AHP indicate that the proposed programs for the 
development of livestock are: (a) provision of price 
information (weight = 0.221), (b) market accessibility 
(weight = 0.382), and (c) livestock market development 
(weight = 0.398) with an inconsistency ratio of 0.0016. These 
results inform that the the expansion of livestock market is an 
important effort to facilitate the marketing of chicken 
livestock being developed. This program is important as 
more and more households participate. The development of 
this livestock market can be done locally as well as 
regionally. For this reason, market development must be 
accompanied by the expansion of market access for farmers.   
Furthermore, the development of human resources, 
especially breeders, should be a concern in the development 
of chickens. Many farmers have business and experience in 
raising chickens, but most of their businesses are not on an 
economic scale. The function of raising chickens for them 
only as a reserve of food supplies or meet the needs of protein 
for their family. The development of human resources is 

Although development programs in the form of DOC 
support are rarely implemented by the regional government, 
this program seems to be worth trying to conduct. This is 
important because with the help of domestic seedlings 
farmers can immediately start their business to diversify 
income. The development of chicken livestock should be 
supported by the ease of poultry feed accessibility and the 
provision of soft loans. These programs will accelerate the 
increase of farmers' incomes which in turn will reduce 
household dependence on forests and non-forest products.

Aspects of production is also a priority strategy for 
chicken development. This conclusion is based on AHP 
results where this aspect has the highest weight, that is, 
0.329. The production aspect in chicken development 
consists of chicken breeding (day old chicken, DOC) 
support, provision of soft credit, and increased feed 
accessibility. Among these 3 alternative programs, DOC 
assistance is a program desired by farm households, followed 
by increasing feed accessibility and provision of soft credits. 
Each of these programs weights 0.512, 0.246, and 0.242, 
respectively with a 0.02 inconsistency ratio as shown in 
Figure 5.

determine aspects of development. This analysis also uses 
AHP as described above. There are 4 aspects as 
considerations, namely, production, marketing, human 
resources, and technology. The AHP result to determine the 
priority criterion is presented in Figure 5.
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Table 2 Choice of livestock species based on each criterion

No  Livestock  
Labor 
need  

Capital 
need  

Income 
generated  

Harvesting 
waiting period  

Livestock 
raising  

Marketing  
All 

criteria  
1  Cattle  0.237  0.291  0.299  0.186  0.153  0.234  0.242  
2  Goat  0.259  0.227  0.257  0.213  0.202  0.185  0.219  
3

 
Duck

 
0.267

 
0.205

 
0.177

 
0.242

 
0.255

 
0.190

 
0.214

 
4

 
Chicken

 
0.237

 
0.277

 
0.267

 
0.359

 
0.390

 
0.391

 
0.325

 Inconsistency 
ratio

 

0.004
 

0.020
 

0.050
 

0.011

 

0.022

 

0.050

 

0.012
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mainly done by increasing the capability of farmers in raising 
livestock. This program has a weight of 0.833 which is 
followed by the improvement of marketing knowledge with a 
weight of 0.167 (Figure 5).

According to these analyses, optimizing economic 
resources in the villages around the conservation forest 
(TNKS) needs some strategies with the concern of increasing 
the villagers' income-generating activities. There are three 
major strategy namely developments plantation crops, 
improved food crops, and optimizing house yard for livestock 
development at households' scale, especially chicken. These 
strategies should be derived into some programs that follow. 
Many programs should be proposed to increase the yield of 
these products. But these analyses suggest to bring us into 
programs priority.  below summarizes the need for the Table 3
consecutive program's priority.

Regarding the efforts to increase household income who 
live around the forest, some aspects that respect the 
sustainability of the environment should be considered. 
However, these two attempts cannot be put in opposite 
positions. The growth of households' economic can parallel 

with the carrying capacity of the environment. Thus, it is 
expected that the consecutive program's priority will be run 
well, then the increase of the household income can improve 
their wellbeing. Therefore forest encroachment activities 
will be decreasing.

Enhancing food crops by increasing its production is a 
challenge in terms of agricultural development. Due to high 
yield may be increasing farmer smallholders in their 
household income. Farmers still maintain their survival level 
on their food production by itself.  Even though depending 
based on subsistence, farmers can be more vulnerable. The 
main indicator can be seen by the rate of forest 
encroachment. We can conclude that although farmers still 
subsistence, as whole farmers in developing countries, they 
need to be commercializing their crops product. In this 
respect, Hailua et al. (2015) proposed that farmers' 
participation in crop commercialization has a positive and 
significant impact on smallholder livelihoods through 
improved income and asset holdings. Their research 
indicated that participation in crop commercialization has a 
positive, robust, and statistically significant effect on income 
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Figure 5 Chicken development priority program.

Table 3 The strategy for optimizing resources and the priority of the program

The strategy for optimizing resources

 

The program's priority
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Improved food crops

development at households' scale  
especially chicken)

Developments plantation crops

Optimizing House Yard (livestock

Increasing inputs accessibility, increasing crop indexes, increased 
cultivation skill, provision of price information
Livestock breeding assistance, development alternatives feed, 
increased breeding skills, improved market accessibility 

Seed support program, the introduction of estate livestock 
technology, increased cultivation skills, improved market 
accessibility



Commercialization of agricultural products is 
characterized by the increased involvement of farmers in 
exchanges in the product market (Hailua et al., 2015) and the 
development of agricultural commodity-based side 
businesses, which in turn can generate household income 
security. Livelihood security is the outcome of all livelihood 
diversification activities which today is still a problem for 
low-income households in rural areas (Bhandari & Grant, 
2007). Furthermore, livelihood security is a way to reduce 
vulnerability for villagers in the long run (Ekblom, 2012). 
Achieving long-term livelihood security and decreasing 
vulnerability are the paths that should be realized so, 
therefore, the population pressures on the forests become 
lower. 

Conclusion
This study reveals that several important aspects should 

be taken into consideration in policy design for optimizing 
households' economic resources.  For improving plantation 
crops, the production aspect is the most important. Of the 3 
identified programs, households place seed assistance as the 
most important program compared to a soft loan provision 
and an expansion of accessibility to production inputs. 
Meanwhile, a human resource development aspect is a 
priority aspect of food crop development. This aspect of 
human resource development focuses more on improving 
farmers' knowledge in cultivating compared to marketing and 
post-harvest handling. The optimization of pekarangan 
resources is directed to the development of chicken farms 
where the development is focused on improving the 
production aspect. Three priority consecutive programs are 
DOC assistance, access to soft credits, and livestock feed.

Good product quality will make it easier for farmers to be 
involved in the market of plantation products. Of course, 
facilitation and assistance from the regional government are 
needed. While the increase in plantation products, which are 
the main business of farmers, is intended as a step to improve 
welfare, side businesses such as empowering chicken farms 
in the yard become a buffer when facing a crisis. The coconut 
plantations cultivated by farmers have the main function as 
staple food needed by the village community in the research 
location.

and livestock holding. Therefore, crop commercialization 
has a positive and significant effect on improving rural 
farmers' livelihoods.   
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