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Abstract 

This study analyses the influence of external and internal agriculture conditions on rice 
fields-buffalo livestock-based integrated agricultural systems in the context of regional devel-
opment in the Humbang Hasundutan District. The method of analyzing data in research is struc-
tural equation modeling (SEM) with IBM SPSS® Amos 22 device. The results indicate that both 
external and internal agricultural conditions have a significant, positive influence on both rice 
field-buffalo livestock integrated agricultural systems and regional development. Furthermore, 
rice fields-buffalo livestock integrated agricultural systems have a significant positive influence 
on regional development. The direct influence of external agriculture conditions on regional 
development is 0,26. The indirect influence of external agriculture conditions on regional devel-
opment by the intermediate of integrated agriculture systems is 0,32 and total influence is 0,58. 
Furthermore, the indirect influence of internal agriculture conditions on regional development 
is 0,24. The indirect influence of internal agriculture conditions on regional development by 
the intermediate of integrated agriculture systems is 0,28, with a total influence is 0,52. Based 
on the conclusion it is suggested that the government; a) provide guidance to improve farm-
ers' knowledge of integrated agricultural systems; b) improve farmers’ ability to develop their 
farms so as to have an impact on increasing incomes; c) establish agricultural development 
programmes for the longer-term increase of production, which will have an impact on regional 
economic growth; d) assist farmers by providing access to capital for agricultural development 
ensure the stability of output prices of agricultural products.

Introduction 

Regional development is the cumulative effect of a com-
plex system of interacting development process influ-
enced or controlled by governmental and non-govern-
mental interventions and by collective and individual 
decisions made at the local, the central, and the inter-
mediate level (Ahmad, & Bajwa, 2005).  Regional devel-

opment is achieved through gradual specialisation of 
selected products, competitive on the foreign markets 
(Szajnowska, & Wysocka, 2009). 

Wantu,  Moonti,  and Wantu (2018) said one of the trig-
gers of stagnant regional development that can reduce 
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the poverty line and can create people welfare and pros-
perity. Conceptually, regional development is a series 
of efforts to realize integration in the use of various re-
sources, increasing harmony between regions, integrat-
ing between sectors through a spatial planning process 
to achieve sustainable development goals.  In pursuing 
these economic development projections, the challenge 
facing local governments is to increase employment op-
portunities, especially those that are labour-intensive 
(Wantu,  Moonti, &  Wantu, 2018).

Regional development is an effort in spurring socio-eco-
nomic development, reducing disparity between re-
gions, maintaining environmental preservation of a 
region. In addition, development of rural areas may con-
tribute to the preservation of the rural landscape, the 
protection of indigenous cultures and traditions while 
rural societies could serve as a social buffer for the poor  
(Anríquez, & Stamoulis, 2007).  Regional development 
can be started from rural development. Withanachchi, 
Kopke, and Frettsome (2013) said rural development 
is tied to programmes which connect rural society. An 
alternative political culture for rural development will 
consider rural people asa the centre of development ac-
cording development goals. Thus rural development is 
considered an integral part of state development.  

Regional development strategies should be based on 
the sound assessment of regional business potentials 
and on opportunities to develop the defined potentials 
in order to form competitive advantage (Harmaakorpi, 
& Pekkarinen, 2003, August, 27-31). Agriculture sector 
as competitive advantage in a region, can be developed 
to spur of regional development as said  Rich, Rich, and 
Dizyee (2018) public policies were also promulgated to 
accelerate the development of  agriculture. Regional de-
velopment strongly bound to the institutional set-up of 
a region and can, therefore, be a useful tool in explor-
ing existing potentials in manifold regional resource 
configurations (Harmaakorpi, 2006), becaused regional 
development, it is still only pursuing more dominant 
economic growth level  (Wantu,  Moonti, &  Wantu, 2018).

Regional development is a process intended to make 
changes toward better development of society, by em-
ploying various resources such as agricultural sector 
(Borisov, 2015; Nainggolan et al., 2017, October 25).  Re-
gional government policy should re-activate agricultural 
development sector,  that not only refers to te regional 
economic activity, but also create workplace, particularly 
in the rural area (Wantu,  Moonti, &  Wantu, 2018). There-
fore, development of the agricultural sector is a priority 
in Indonesia. Agriculture as one of the important sectors 
in development, because this sector is a food producer, 

raw material for production which is very important in 
encouraging development (Perdinan, Dewi, & Dharma, 
2018). Future agricultural development must be well 
planned to improve the welfare of farmers and must 
encourage the realization of regional economic devel-
opment through high competitive productive activities.
 
Mohammed (2016); Wahyudi, Priyarsono, and Rifin 
(2014) also said that the agricultural sector has an im-
portant and strategic role in regional and national de-
velopment. The agricultural sector not only plays a role 
in regional food security, but also affects gross regional 
domestic income (GRDP) of the region and has the role 
of providing employment for the community.  In line 
with that, the agricultural sector has an important role 
for Humbang Hasundutan District, even this sector is 
able to contribute 52.79% in 2012, and 53.6% in 2014 to 
the gross regional domestic product (GRDP) of this re-
gion, with an average growth rate of 3.83% in 2009–2014 
(The Central Bureau of Statistic, Humbang Hasundutan 
in Figures, 2016). However, the productivity of farming in 
Humbang Hasundutan Regency is not optimal.  

The Central Bureau of Statistics Humbang Hasundutan 
District (2016) pointed out that the growth rate of rice 
productivity in Humbang Hasundutan District fluctuat-
ed in 2009-2012. In 2009 with 1.0% productivity growth 
rate, it increased to 1.48% in 2010 and decreased to 
0.10% in 2011 and then increased by 0.60% in 2012, with 
an average growth rate of 0.80% and smaller compared 
to the average growth rate of North Sumatra’s rice pro-
ductivity of 2.14% (The Central Bureau of Statistics North 
Sumatra, 2016). Thus efforts are needed to improve ag-
ricultural development in this region. Agricultural devel-
opment can be done through intensification, extensifi-
cation, diversification and integrated farming systems to 
increase farmer income and regional income.

The development of the agricultural sector must be in 
accordance with physical conditions that are external 
and internal, namely; land use, land management, fer-
tilization, seeds, plant cultivation, plant protection. Then 
socio-economic conditions that are external and inter-
nal, such as; labour, farmer education level, institution-
al, capital, farmer family income, inflation, and external 
development variables such as; road and irrigation or 
irrigation facilities (Nainggolan et al., 2019). Utilization of 
agricultural land as an external physical variable, if not in 
accordance with its potential will result in a decrease in 
productivity, and cause degradation of agricultural land, 
so that sustainable planning is needed, including by 
analysing economic, social and environmental aspects 
(Niemmanee, Kaveeta, & Potchanasin, 2015, February 
05-07).  
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Pedrosa, and López (2012 state that the physical external 
conditions of agriculture consist of; types of agriculture, 
land suitability, soil fertility, land topography, land use, 
landscape quality, climate and agricultural structure. So-
cial variables in the form of; management and forms of 
activities that can affect farm productivity are also exter-
nal conditions that affect farming production. 

Agricultural business is managed in accordance with the 
concept of agricultural integration between rice fields 
(are also called paddy fields or rice paddies) farming as 
core business and buffalo livestock. This system is a farm-
ing managed by hereditary as local wisdom. The Central 
Bureau of Statistic, Humbang Hasundutan in Figures, 
(2016) indicated that farmers who work on rice fields in-
tegrated with buffalo livestock amount to 8,937 families 
or 21.91% of 40,783 families spread over 10 sub-districts.  
Ugwumba et al., (2010) said that one of the efforts to in-
crease agricultural production is through an integrated 
farming systems which is a system for managing plants, 
livestock and fish with their environment to produce an 
optimal product. This systems has a significant positive 
impact and meets the requirements and criteria for sus-
tainable agricultural development because it is devel-
oped based on organic and local resources so that exter-
nal inputs are low (Tullo, Finzi, & Guarino, 2019). 

Soni, Katoch, and Ladohia (2014) also said that integrat-
ed farming systems are management systems that inte-
grate agricultural components, such as; plants, animals 
and fish in a unified whole. The farming system must be 
fully integrated in order to optimize the use of locally 
available alternative resources. The system of integrat-
ing livestock plants is an agricultural systems character-
ized by a close link between the components of plants 
and livestock in a farm in an area. This linkage is a trig-
ger factor in driving farmers' income growth, regional 
economic growth in a sustainable manner (Tullo, Finzi , 
& Guarino, 2019). Based on this background, this study 
aims to analyse the influence of external and internal ag-
ricultural conditions towards a rice field-buffalo livestock 
integrated agricultural systems in the context of regional 
development in Humbang Hasundutan District.

Literature Review
Regional Development

The concept of sustainable development is based on 
three dimensions mentioned above.  Regions ’devel-
opment is usually defined as the integral community 
development (social, economic, environmental and 
healthcare, technological, cultural and recreational ) on 

a particular territory (Jovovic et al., 2017).  Region’s de-
velopment must be based on their optimal expansion 
constituents (social, natural and economic development 
aspects) aimed at certain life’s level maintenance and 
quality improvement through the mentioned constitu-
ents. 

Regional development encompasses not only tradition-
al policy on a concrete territory, but also socioeconomic 
process organized in the specific political and cultural 
context (Spangenberg, 2002).  Besides the cultural con-
text, Reinbott (2013) said that the concept of empower-
ment is part of regional development by strengthening 
the capacity of groups or individuals to increase their 
political, economic and social participation in develop-
ment. 

Regional development in today’s context is at a critical 
juncture, with multiple crises (financial, food and ener-
gy) forcing us to re-assess the economic paradigm of 
our time and to evaluate how to better address the un-
fulfilled promises that we are currently leaving to future 
generations in the areas of employment, social progress, 
quality of life and respect for nature (Jovovic et al., 2017).

Regional development related to administrative areas, 
integrated economic functions and socio-cultural iden-
tity, which form a competitive advantage of a region. 
In social theory related to regional development, there 
is a concept of territorial competitiveness that is used 
for regional development and is closely related to envi-
ronmental, social and cultural sustainability in a region 
(Janković , 2012).

According to Susilo (2006) the concept of regional de-
velopment in Indonesia, in terms of its application is 
based on several theories, including; First is Walter Isard 
as a pioneer of regional science that examines the causal 
relationship of the main factors forming regional space 
in the form of external conditions, namely physical, so-
cio-economic and cultural factors. The second is Miyrd-
al in the 1950s era with his theory which explained the 
relationship between developed regions and their back 
regions by using the term backwash spread effect. The 
third is Friedman in the era of 1960s which emphasized 
the formation of a hierarchy, in order to facilitate the 
development of a development system which became 
known as the theory of the centre of growth. And the 
fourth is Douglass in the 1970s  who introduced rural-ur-
ban linkages in regional development.

Regional development policies are needed because of 
differences in the geographical (Eberhardt, & Vollrath, 
2016), social, economic and cultural conditions of the 
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community between regions, so that the establishment 
of regional development policies must be adjusted to 
the conditions, potentials and problems in the region 
concerned. Thus regional development can be said as a 
process intended to make changes towards a better de-
velopment of society, by utilizing various resources such 
as the agricultural sector (Resosudarmo et al., 2012; Ser-
toglu, Ugural, & Bekun, 2017).  

Integrated Agricultural Systems

Sertoglu, Ugural, and Bekun (2017) said the agricultural 
sector is a potential resource and has a strategic role in 
regional development because this sector acts as an ab-
sorber of labour, a producer of basic foodstuffs, a driver 
of exports, a source of raw materials for the manufactur-
ing industry and a source of livelihoods (Simamora, Siro-
juzilam, & Supriadi, 2013).  This is in line with Budiman 
et al., (2016) who stated that in accordance with climatic 
conditions in Indonesia, the government's priority de-
velopment sector, is the development of energy, food 
and maritime. Agricultural development can be done 
through intensification, extensification, diversification 
and integrated farming systems to be able to increase 
farmer income and regional income.

Ugwumba et al., (2010), said that an integrated farm-
ing system is a system for managing plants, livestock 
and fish with their environment to produce an optimal 
product and its nature is closed to external inputs. This 
system has a significant positive impact that meets the 
requirements and criteria for sustainable agricultural 
development because it is developed based on organic 
and local potential (local resources). So the purpose of 
implementing an integrated farming system is to sup-
press minimum input from the outside (low input) and 
be sustainable (Bijttebier  et al., 2017).

The development of the agricultural sector carried out 
with various approaches certainly has links with various 
things, such as physical variables, namely; land use, land 
management, fertilization, seeds, plant cultivation, plant 
protection. Then the social variables are; farmer educa-
tion level and culture and institutions, economic varia-
bles in the form of; capital, farm input and output prices, 
farmer family income, inflation and development varia-
bles in the form of; road and irrigation or irrigation facili-
ties. Utilization of land resources must be adapted to the 
agroecological conditions, so that agricultural business-
es can be sustainable (Niemmanee, Kaveeta, & Potcha-
nasin, 2015, February 05-07). Furthermore Pedrosa, and 
Lopez (2012) stated that the physical environment is in 
the form of; land suitability class, soil fertility, land to-
pography, land use, landscape quality, climate and even 

social variables in the form of; management and forms 
of farming activities also influence farm productivity. 

Nuraeni et al., (2013) said that external agricultural con-
ditions are external factors that influence farming activ-
ities which are difficult to intervene including, culture, 
social capital, market access, access to capital, input pric-
es and output prices. Furthermore, Nuraeni et al.,  (2013) 
stated that external factors that influence the activities of 
the community that manage forest resources are social, 
economic, cultural and market conditions, such as; input 
prices and production output, that internal conditions 
are factors that influence farming activities internally, in-
cluding the knowledge, attitudes and skills of farmers to 
apply environmental conservation techniques.

Future agricultural development must be well planned 
to improve the welfare of farmers and must encour-
age the realization of regional economic development 
through high competitive productive activities. The agri-
cultural sector is a potential resource and has a strategic 
role in the process of economic development because 
the agricultural sector acts as an absorber of labour, a 
staple food producer, agricultural development as a 
driver of exports and agricultural commodities as a man-
ufacturing industry, a source of livelihood and a driver 
of regional development (Simamora, Sirojuzilam, & Su-
priadi, 2013). Even the development of the agricultural 
sector is a strategy to spur economic growth, thus pro-
viding a multiplier effect on other sectors. Besides that, 
the agricultural sector also has an important role for the 
regional economy because it contributes to the GRDP of 
a region (Sertoglu, Ugural,  & Bekun, 2017).

Methodology

Research Location

The research was conducted in the Humbang Hasun-
dutan District as purposively determined, in which area 
is potential for agricultural sector development with 
an integrated systems. The research population was 
8,937 families, consisted of rice farmer-buffalo breed-
er in household-scale spread over 10 sub-districts, i.e. 
Sub-district of Pakkat (1,663 families), Onan Ganjang 
(708 families), Sijamapolang (233 families), Doloksang-
gul (1,456 families), Lintong Nihuta (1,150 families), 
Paranginan (560 families), Baktiraja (152 families), Pol-
lung (1,242 families), Parlilitan (1,342 families) and Tara-
bintang (428 families) (The Central Bureau of Statistics 
Humbang Hasundutan District, 2016). The sample was 
determined by the following Slovin formula; 
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which; nc = sample size, e  = error interval (0,1), N = total 
population. 

The number of obtained samples of 99.98 was round-
ed into 100 samples. The samples interviewed by each 
sub-district were determined proportionally, i.e. Sub-dis-
trict of Pakkat (19 respondents), Onan Ganjang (8 re-
spondents), Sijamapolang (3 respondents), Doloksang-
gul (16 respondents), Lintong Nihuta (13 respondents), 
Paranginan (6 respondents), Baktiraja (2 respondents), 
Pollung (14 respondents), Parlilitan (15 respondents) 
and Tarabintang (5 respondents).

Type and Data Sources 

The applied data in this study was primary data obtained 
from the field through interviews with respondents by 
using questionnaires. Secondary data were obtained 
from publications; Central Bureau of Statistics-North Su-
matra Province, Central Bureau of Statistics Humbang 
Hasundutan District, research, journals and other official 
publications.

Variables and Data analysis method

In order to analyse the influence of external and inter-
nal agricultural conditions on an integrated agricultural 
systems of rice field-buffalo livestock and regional de-
velopment in Humbang Hasundutan District, we used 
Structural Equation Modelling (SEM) using IBM® SPSS® 
Amos 22 software, with the following formula. The latent 
variable model for the hypothetical model by using the 
equation:

Y1 = γ1·X1 + γ2·X2 + f1, (2)
Y2 = γ3·X1 + γ4·X2 + β·Y1 + f2, (3)

In this study, γ1 represents the direct influence of X1 
on γ1, γ2 represents the direct influence of X2 on γ1, γ3 
represents the direct influence of X1 on γ2, and γ4 rep-
resents the direct influence of X2 on Y2. The structural 
parameter β represents the direct influence of γ1 on γ2. 
In the hypothesized model X1 and X2 does not only have 
a direct influence on γ2 but also have an indirect influ-
ence mediated by γ1. The indirect influence of X1 to γ2 
is equal to γ3 + γ1. β and the indirect influence of X2 to 
Y2 equals to γ4 + γ2. β. Random errors of f1 and f2 are as-
sumed to have zero-expected values and independent 
homoscedastic variance (both are non-autocorrelated) 
and are not correlated with X1 and X2. 

An exogenous latent variable of external agricultural 
condition (X1) has 7 indicators or measurable variables 
according to research Pedroza and Lopez (2012); Nurae-
ni et al., (2013) i.e. guidance (X11); culture (X12); social 
capital (X13); market access (X14); capital access (X15); 
input price (X16); and output price (X17). Exogenous la-
tent variables internal agricultural condition (X2) has 5 
indicators or measurable variables according to research 
Pedroza and Lopez (2012); Nuraeni et al., (2013) i.e. land 
area (X21); topography (X22); land use (X23); road fa-
cilities (X24); and farming experience (X25). An endog-
enous latent variable of the integrated agricultural sys-
tems (γ1) has 3 indicators or measurable variables i.e. 
raised income (γ11); increased food security (γ12); and 
cultural preservation (Y13).

An endogenous latent variable of regional development 
(γ2) has 4 indicators or measurable variables-according 
to research Pedroza and Lopez (2012); Nuraeni et al., 
(2013) i.e. the provision of the conducive environment 
(γ21); environmental impact reduction (γ22); pover-
ty reduction (γ23); and increased market access (γ24). 
The measurement model for the exogenous variable of 
X1 (external agricultural condition) with the following 
equation:

X11 = λ1·X1 + e1, (4)
X12 = λ2·X1 + e2, (5)
X13 = λ3·X1 + e3, (6)
X14 = λ4·X1 + e4, (7)
X15 = λ5·X1 + e5, (8)
X16 = λ6·X1 + e6, (9)
X17 = λ7·X1 + e7, (10)

   
The measurement model for the exogenous variable of 
X2 (internal agricultural condition) with the following 
equation:

X21 = λ8·X2 + e8, (11)
X22 = λ9·X2 + e9, (12)
X23 = λ10·X2 + e10, (13)
X24 = λ11·X2 + e11, (14)
X25 = λ12·X2 + e12, (15)

The measurement model for intervening endogen 
variable of γ1 (integrated agricultural systems) of rice 
field-buffalo livestock with the following equation:

Y11 = λ13·Y1 + e13, (16)
Y12 = λ14·Y1 + e14, (17)
Y13 = λ15·Y1 + e15, (18)

The measurement model for the dependent endoge-
nous variable of γ2 (regional development) with the fol-
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lowing equation:

Y21 = λ16·Y2 + e16, (19)
Y22 = λ17·Y2 + e17, (20)
Y23 = λ18·Y2 + e18, (21)
Y24 = λ19·Y2 + e19, (22)

The equations (4) to (22) are linear in their variables and 
parameters. The structural parameter of λi, (i = 1, 2,......., 
17) represents the expected change in the ith measured 
variable referring to a single unit of increase in the cor-
responding latent variable. The error rates ej, (j = 1, 2,......, 
12) are measurement errors for Xj and ek, (k = 13, 14, ......., 
19) are measurement errors for Yk. It is assumed that 
these measurement errors have zero-expected values 
and also independent homoscedastic variance (non-au-
tocorrelated), non-correlated with latent variables of X1, 
X2, γ1, and γ2, and non-correlated with a latent error of 
f1 and f2.

Structural modelling process was conducted through 
several steps (Shek, & Yu, 2014) i.e. 1) Model specifica-
tions by establishing models based on empirical evi-
dence; 2) Model identification, for endogenous variables, 
error rates were made by regression weights; 3) Model 
estimation (part 1). Analyse each measurement mod-

el. Modification of the initial model takes into account 
model compatibility and modification index. 4) Model 
estimation (part 2). An overall analysis of the structural 
model; 5) Model evaluation. Goodness-of-fit evaluation 
of the whole model. 6) The model modification is based 
on model compatibility and hypothetical model is based 
on model compatibility index. In this study used an as-
sessment of the compatibility of the whole model i.e. 
compatibility criteria of measurement model and struc-
tural model in Table 1.

If the model has not met the compatibility criteria with 
the data, the model goes through respecification in 
post-rock. The path in the model is insignificant (p>0.05) 
indicating the incorrect factor load. The next stage ex-
amines the correlation between the external agricul-
tural conditions, the integrated agricultural systems of 
rice field-buffalo livestock and regional development in 
Humbang Hasundutan District.

Direct influence will be seen based on the standard re-
gression weight (path coefficient) between the latent 
variables. Direct influence is significant if the probability 
value of the standard regression weight (p <0.05) with 
95% confidence interval. Indirect influence is expressed 
by summing independent variable --> intermediate vari-

Indicator Definition Acceptable compati-
bility level

Remark

Chi-Square Smaller 
(p-value ≥ 0,05)

Better

RMR Root mean square 
residual 

RMR ≤ 0.05 Good

GFI Goodness of fit index GFI ≥ 0.90
0.80 ≤ GFI < 0.90 

Good
Quite good

NFI Normed fit index  NFI ≥ 0.90
0.80 ≤ NFI < 0.90 

Good
Quite good

CFI Comparative fit index  NFI ≥ 0.90 Good

NCP Non-centrality param-
eter (fixed parameter 
associated with DF)

Smaller Better

RMSEA Root mean square error 
of approximation  

RMSEA ≤ 0.01
0.01 < RMSEA ≤ 0.05
0.05 < RMSEA ≤ 0.08

Very good
Good
Quite good

Table 1:   Compatibility criteria of measurement model and structural model

Source: Processing, 2018
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able --> dependent variable. Standard regression weight 
values for both paths are multiplied (value of the inde-
pendent variable and intermediate variable x value of 
the intermediate variable and the dependent variable). 
The probability value review is done after calculating 
the multiplication of standard regression weight of inde-
pendent variable and intermediate variable along with 
the standard regression weight of intermediate variable 
and independent variable. The influence of mediation is 
significant if the probability value of each standard re-
gression weight is significant (p <0.05) with 95% confi-
dence interval.

Results and discussion

The Influence of External and Internal Agricultural 
Condition on Integrated Agricultural Systems of Rice 
Field-Buffalo Livestock

TBased on the result of data analysis through structural 
equation modelling  (SEM), in order to observe the in-
fluence of external and internal agricultural condition to 
the integrated agricultural systems of rice field-buffalo 
livestock and regional development in Humbang Hasun-
dutan District, we obtained full model regression weight 
SEM in Table 2.

Table 2 shows the probability of obtaining critical ratio 
value of the integrated agricultural systems of rice field – 
buffalo livestock and regional development in absolute 
value is less than 0.01, which means regression weight 
for external and internal agricultural conditions in pre-
dicting integrated agricultural systems in the context of 
regional development at the 0.01 level (two-tailed). If ex-

ternal and internal agricultural conditions increase by 1 
standard deviation, the integrated agricultural systems 
and regional development will increase by the estimat-
ed standard deviation value in Table 3.

Based on the result of data analysis with structural equa-
tion model (SEM) represents of path coefficient of exter-
nal agricultural condition to integrated agricultural sys-
tems of rice field – buffalo livestock by 0,61 with CR value 
of 4,389 > 1,96 and p (** *) < 0.01 (Table 2). This indicates 
that external agricultural conditions significantly have 
positive influence on the integrated agricultural systems 
of rice field-buffalo livestock in Humbang Hasundutan. 
Based on the data analysis results it can be seen that 
path coefficient values are visually shown through the 
structural model in Figure 1.

Figure 1 shows that indicator variables of external agri-
cultural conditions i.e. guidance, culture, social capital, 
market access, capital access, input price and output 
price are statistically significant with standard regression 
weight (p) of each indicator, p <0.01. Indicator variable 
of the integrated agricultural systems of rice field – buf-
falo livestock i.e. raised income, increased food security 
and cultural preservation are also statistically significant 
with standard regression weight (p) of each indicator, p 
<0.01.

The results of the research defined that guidance factor 
is one predictor of external agricultural condition that 
significantly contributes to the perception of farmers to 
the integrated agricultural systems of rice field – buffalo 
livestock. This is in accordance with research by Indran-
ingsih (2011) that one of the factors affecting farmers 

Estimation S.E. C.R. P

Integrated_
agricultural_ 
systems

    

External_ag-
ricultural_ 
condition

0.333 0.076 4.389 ***

Integrated_
agricultural_ 
systems

 Internal_ag-
ricultural 
_condition

0.130 0.059 2.203 0.028

Regional_de-
velopment

 Integrat_ag-
ricultural 
_systems

0.423 0.059 7.221 ***

Regional_de-
velopment

    

External_ 
agricultural 
_condition

0.217 0.058 3.74 ***

Regional_de-
velopment

Internal_ 
agricultural_  
condition

0.133 0.059 2.204 0.029

Table 2:   Full Model Regression Weight SEM
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in Garut District to adopt agricultural technology is the 
perception of farmers towards the guidance.

Cultural factors of hereditary farming on Humbang 
Hasundutan community influence perceptions of farm-
ers in the integrated agricultural systems. This is in ac-
cordance with research by Ejembi and Obekpa (2017); 
Diwyanto, Priyanti,  and Saptati (2007) that community 
culture becomes an important consideration in the in-
tegrated agricultural systems. In addition, social capital 
significantly contributes to the perception of farmers on 
integrated agricultural systems. This finding was sup-
ported by research by Wibisono and Darwanto (2016) 
and than Dewi et al., (2017) that social capital has a pos-
itive and significant influence on agricultural produc-
tivity and determinant of the success of the integrated 
agricultural systems in Klungkung District. The results 
of data analysis indicate that some factors such as mar-
ket access, capital access, input price, and output price 
contribute to perceptions of farmers to the integrated 
farming systems in Humbang Hasundutan District. This 
is in line with the research of Giroh, Umar, & Yakub (2010) 
and Kizito (2011) that lack of facilities and infrastructure, 
access to capital and access to market information will 
cause farmers unable to control price increase, that the 
price changes at consumer level are not transmitted to 
farmers level (Waroko et al., 2008).
 
The result of data analysis by using structural equation 
modelling (SEM) shows path coefficient of internal agri-
cultural condition to the integrated agricultural systems 
of rice field – buffalo livestock at 0,52 with CR value of 
2.203 > 1.96 and p (0.028) < 0.05 (Table 2). This repre-
sents that internal agricultural conditions significantly (α 
= 5%) have a positive influence on the integrated agri-
cultural systems. Based on the result of data analysis, it 
is known that path coefficient values are visually shown 
through the structure model in Figure 1.

The result of data analysis is shown in Figure 1 in which 
variable of internal agricultural condition i.e farming ex-
perience, road facilities, land use, topography and land 
area are statistically significant with standard regression 
weight (p) of each indicator, p <0.01. Indicator variable 
of the integrated agricultural systems i.e. raised income, 
increased food security and cultural preservation are 
also statistically significant with standard regression 
weight (p) of each indicator, p <0.01. The farming expe-
rience is one of the predictors of the internal agricultural 
condition, contributing significantly to the perception of 
farmers to integrated agricultural systems of rice field – 
buffalo livestock.

The results of this study are in line with the findings of  
Aryana, Budhi, and  Yuliarmi (2016) stated that the high-
er the farmer's experience, the easier it is to increase 
production in order to achieve maximum profit. Ainem-
babazi and Mugisha (2014) conveyed one of the main 
indicators of the reflector of farmer-breeder quality var-
iables is the farming experience that affects the applica-
tion of cattle and food crops business.

The results also represent that road facilities and land 
area significantly contribute to perceptions of farmers 
to integrated agricultural systems in Humbang Hasun-
dutan District. This is in line with Suroyo and Handayani 
(2014) study indicating the welfare level of Kulonprogo 
farmers is below average due to unavailability of up-
stream-downstream agribusiness facilities and infra-
structure and Mahananto, Sutrisno, & Ananda (2009) 
defined factor of cultivated land area, experience of 
farmers in agricultural business has a significant influ-
ence on increasing rice production.

The Influence of External and Internal Agricultural 
Condition on Development

The result of data analysis by using structural equation 

Variable Variable Estimation

Integrated_agricultural_systems External_ agricultural con-
dition

0.612

Integrated_agricultural_systems Internal_ agricultural_con-
dition

0.524

Regional_development Integrated_agricultural_sys-
tems

0.533

Regional_development External_agricultural_ 
condition

0.265

Regional_development Internal_agricultural_ con-
dition

0.244

Table 3:   Standard Deviation Value
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modelling (SEM) exhibits path coefficient of external ag-
ricultural condition to the regional development equal 
to 0,26 with a value of CR 3,740 > 1,96 and p (***) <0.01 
(Table 2). It indicates that agricultural external condi-
tions significantly (α = 5%) have a positive influence on 
the regional development and is visually shown through 
the structural model in Figure 2.

The result of data analysis as shown in Figure 2 exhibits 
that indicator variables of the external agricultural con-
dition i.e. guidance, culture, social capital, market access, 

capital access, input price and output price are statisti-
cally significant with the standard regression weight (p) 
of each indicator, p < 0.01. Indicator variable of regional 
development is the provision of a conducive environ-
ment, environmental impact reduction, poverty reduc-
tion and increased market access that is also statistically 
significant with the standard regression weight (p) of 
each indicator, p <0.01.

The results of the study point out guidance as a pre-
dictor of the external agricultural conditions have con-

Figure 1:   Structural model of direct influence of external and internal agricultural condition on inte-
grated agricultural systems of rice field – buffalo livestock

Figure 2:   Structural model of the influence of external and internal agricultural condition on regional 
development 
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tributed to the regional development in the Humbang 
Hasundutan District. This is in line with the research of 
Mangkuprawira (2010) that agricultural guidance is re-
quired in regional development. In the long term, the 
guidance aims to improve the community lives. Indran-
ingsih (2011) defined the purpose of agricultural guid-
ance to increase food production, stimulate economic 
growth, and improve the welfare of farmers.

The regional development contains socio-cultural as-
pects that must be maintained and preserved, as Sultani 
(2016) defined that the regional development should 
be raised internally by involving local wisdom. The re-
sults represent that there is a close relationship between 
culture and environment that is greatly obvious to the 
community in Humbang Hasundutan District. They have 
spiritual, cultural, social and economic relation with their 
traditional territories in the form of customary laws, in-
cluding the responsibility for preserving their territory 
for the needs of future generations. An important ele-
ment of successful rural development is social capital. 
Sultani (2016) stated that regional development by in-
volving social capital will foster a sense of responsibility 
towards implementation of the development. Sunarsih 
et al., (2014) also suggested that social capital rooted 
in tradition, which includes socialization in agriculture 
plays a role in maintaining the relation between human, 
human and nature, and human and the community.

The result of data analysis using structural equation 
modelling (SEM) exhibits direct influence of internal ag-
ricultural condition to the regional development with 
path coefficient of 0,24 and CR value of 2,204 > 1,96 and 
p (0,025) < 0.05 (Table 2). It shows that internal agricul-
tural conditions have significant influence (α = 5%) to 
the regional development as visually represented by the 
structural model in Figure 2.
 
Figure 2 represents indicator variable of the internal ag-
ricultural condition i.e. farming experience, road facili-
ties, land use, topography and land area that are statis-
tically significant with standard regression weight (p) of 
each indicator, p < 0.01. Indicator variable of the regional 
development i.e. provision of a conducive environment, 
environmental impact reduction, poverty reduction and 
increased market access are also statistically significant 
with the standard regression weight (p) of each indica-
tor, p < 0.01.  The results of the research indicate that 
infrastructure facility is a locomotive to drive economic 
development and is a determinant of the smooth flow 
of goods, services, people, and information in Humbang 
Hasundutan District. This is in line with the research of 
Srinivasu and Rao (2013); stating that the quality of road 
infrastructure positively affects the marketing system 

of agricultural products. The better the quality of infra-
structure, more smoothly the farmers market their agri-
cultural products to the market or consumers.

In relation to regional development, the results exhibit 
that agricultural land has economic value as a food sup-
port and ecological function.  Snieska and Simkunaite 
(2009); Rudiarto and Doppler (2013) stated if the bene-
fits of agricultural land are not maintained, it will disrupt 
the ecosystem that leads to socio-economic changes 
and tend to harm and reduce farmers' income.

The pace of development as triggered by the increase 
in population leads to a change in land use. Agricultural 
land becomes a residential and industrial area (Prabowo,  
Bachri,  & Wiwoho, 2017). The interaction between space 
and time dimension with biophysical and human dimen-
sions is also the cause of change in land use, including 
economic activity and transportation can change land 
use (Koomen et al., 2007; Wu et al., 2006).

The development of a region can change land use pat-
terns in rural characteristic areas (Kim, Hong,  & Ha, 2003) 
such as Humbang Hasundutan District. Changes in land 
use in this area indicate the negative impact on the en-
vironment, i.e. the emergence of degraded land due to 
deforestation and environmental vulnerability issues 
such as; the occurrence of erosion and landslides.  In line 
with that, Sinurat, Munibah, and Baskoro (2015) with 
the CLUE-S Model (the Conversion of Land Use and its 
Effects at Small region extents) exhibits that there has 
been a change in land use in Humbang Hasundutan Dis-
trict covering 5,362 ha in the period (2003-2013). This 
study even shows that a change in land use based on the 
rate of natural change indicates the area of forest land 
use in 2033 was only left by 27.5% of the total area of 
Humbang Hasundutan District, this shows that land use 
for the development process due to population growth 
can cause a decline in farming production which in turn 
also affects economic growth, in line with the findings 
of Wang, Chai, and Li (2016); Tali, Divya, & Murthy (2013) 
which states that population growth will affect the de-
cline in agricultural land area, which can cause a de-
crease in farm production. 

The Influence of Integrated Farming Systems of Paddy 
Rice-Paddy Rice to Regional Development

Based on the result of structural equation modelling 
(SEM) analysis, it is known that the direct influence of 
the integrated agricultural systems of rice field – buffa-
lo livestock to the regional development in Humbang 
Hasundutan District with a path coefficient of 0,53 and 
CR value of 7,221 > 1,96 and p (***) < 0.01. This suggests 
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that integrated agricultural systems have a positive and 
significant impact on the regional development as vis-
ually shown by the structural model in Figure 3.

Figure 3 represents indicator variables of the integrat-
ed agricultural systems i.e. raised income, increased 
food security and cultural preservation was statistically 
significant with standard regression weight (p) of each 
indicator, p <0.01. Indicator variable of regional devel-
opment i.e. the provision of conducive environment, 
environmental impact reduction, poverty reduction and 
increased market access that are also statistically signif-
icant with the standard regression weight (p) of each 
indicator, p < 0.01, thus integrated agricultural systems 
significantly have a positive effect on the regional devel-

opment in Humbang Hasundutan District.

The result of data analysis as shown in Figure 3 exhibits 
the cultural preservation as a predictor of an integrat-
ed farming systems that gives a real contribution to re-
gional development. Indigenous peoples in Humbang 
Hasundutan District have been familiar with farming 
and livestock customs, utilizing rice crops as a source of 
food, buffalo as farming aids, and horses as a means of 
transportation. Crops cultivation and livestock develop-
ment of the integrated systems in the eco-friendly ag-
ricultural system is a strategy in reducing environmen-
tal impacts as well as actualizing the welfare of farmers 
and rural communities. This is in line with research by 
Diwyanto, Priyanti,  and Saptati (2007) that the pattern 

Figure 3:  Structural model of the influence of integrated agricultural systems of rice field–buffalo live-
stock to regional development  

Figure 4:  Structural model of the influence of external and internal agricultural condition to the region-
al development through integrated agricultural systems of rice field–buffalo livestock  
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of crop-livestock integration systems makes serious ef-
forts to improve soil structure and microbiology and im-
prove farm productivity, income, and farmers’ welfare. In 
line with the notion of James C. Scott in Willmore (2017) 
the integrated agricultural system is a good agricultural 
model to apply in the rural areas of Humbang Hasundu-
tan District. 

Soni, Katoch, & Ladohia, (2014) defined an integrated 
agricultural system that is a business management to 
integrate agricultural components, such as plants, ani-
mals, and fishes in a unified whole. Integrated farming 
systems, involving crops (rice fields, wheat) and livestock 
(dairy animals, poultry, fish, rabbits and honey bees), 
proved more profitable than crops alone in terms of net 
returns.  Further, integrated systems resulted in better 
utilization of land, water input and human resources. 
The crop-livestock integration system is characterized by 
a close association between crop and livestock compo-
nents in agricultural business in the region. This linkage 
is a factor to encourage the growth of farmers' incomes 
and regional economic development in a sustainable 
way.

The Influence of External and Internal Agricultural Con-
ditions on Regional Development through Integrated 
Agricultural Systems of Rice Field–Buffalo Livestock

From the result of data analysis with structural equa-
tion modelling (SEM) is known as indirect influence of 
external agricultural condition to regional development 
through an integrated agricultural systems of rice field 
– buffalo livestock showed by the structural model in 
Figure 4.

Figure 4 exhibits the direct influence of external agricul-
tural conditions on the regional development of 0.26. 
The indirect influence of external agricultural conditions 
on the regional development through integrated agri-
cultural systems of rice field-buffalo livestock is 0.61 × 
0.53 = 0.32. Total influence of external agricultural con-
ditions on regional development is (0.32) + (0.26) = 0.58. 
Thus the external agricultural conditions have a positive 
and significant influence on the regional development 
through an integrated agricultural systems of rice field – 
buffalo livestock.

The results of data analysis represented an increase in 
the predictors of external agricultural conditions that 
determine the success of integrated agricultural systems 
will be able to increase regional development. Agricul-
tural guidance as a predictor of external agricultural con-
ditions plays a role in alleviating poverty, in which the 
success of guidance is related to increasing productivity 

and income in the agricultural sector.

Social capital contributes to regional development in 
Humbang Hasundutan District. The farmers have a low 
quality of social capital that it will result in lack of access 
to information, as they have not done maximally in ac-
cessing information due to the domination of market 
opportunities by the middlemen.

Thus the adoption of knowledge and technology in ag-
riculture is influenced by socio-cultural problems, thus 
it takes time and energy to convince and change the 
habits of farmers. Therefore, it requires good guidance 
program that farmers have no obstacles in Humbang 
Hasundutan District in developing their business due to 
limited capital and lack of accessibility to the source of 
capital.

The result of data analysis with structural equation mod-
el (SEM) is known as indirect influence from the internal 
agricultural condition to regional development through 
an integrated agricultural systems of rice field – buffalo 
livestock, as visually shown by the structural model in 
Figure 4. 

Figure 4 represents the direct influence of internal ag-
ricultural conditions on the regional development in 
Humbang Hasundutan District of 0.264. The indirect 
influence of the internal agricultural conditions on the 
regional development through integrated agricultural 
systems of rice field – buffalo livestock is 0.52 × 0.53 = 
0.28. Total influence of internal agricultural conditions 
on regional development is (0.28) + (0.24) = 0.52. It can 
be said that the internal agricultural conditions have a 
positive but insignificant influence on the development 
of Humbang Hasundutan District by an integrated agri-
cultural systems of rice field – buffalo livestock.

The results of the data analysis indicate that although 
the improvements were made to the predictors of inter-
nal agricultural conditions which are the determinants 
of integrated agricultural systems, it insignificantly im-
prove regional development. The diverse topography of 
Humbang Hasundutan District from flat land to hilly and 
mountainous terrain does not contribute significantly to 
perceptions of farmers to regional development by inte-
grated agricultural systems. This is because the farmers 
consider that diverse land topography cannot be em-
ployed as agricultural land. They assume that the hillside 
is a factor required to consider, from land preparation, 
planting and process of collecting products.

The results of data analysis also indicate that road facili-
ties significantly contribute to perceptions of farmers to 
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integrated agricultural systems, as it turned out that it 
did not significantly contribute indirectly to regional de-
velopment. Prowse and Chimhowu (2007) argued that 
infrastructure is a key factor in supporting rural poverty 
reduction programs. Having observed in other countries 
such as in Vietnam, the rapid decline in poverty is insep-
arable from high investment for the irrigation and roads 
construction in the agriculture area. Similarly, in India 
and Ethiopia, which suffered from food and hunger cri-
ses in the mid-1980s, the infrastructure improvements of 
rural roads are a means of increasing market access for 
farmers in order to increase the farmers' welfare.

Therefore, in order to attract investors into the agricul-
tural sector, it is required to facilitate the accessibility 
and distribution of agricultural production and output 
facilities, as it requires adequate infrastructure. Due to 
the low level of government investment in infrastruc-
ture, there are a lot of damaged farm roads, production 
roads, and irrigation networks. It is necessary for the de-
velopment and rehabilitation of farm roads, production 
roads, irrigation networks, shallow ground irrigation, 
absorption wells, ponds, reservoirs, in order to support 
the development of integrated agriculture in Humbang 
Hasundutan District.

Conclusion and Suggestions

Based on the result of the research, it can be conclud-
ed that:  a)  External and internal agricultural conditions 
have a significant positive influence on integrated agri-
cultural systems of rice field-buffalo livestock, b) External 
and internal Agricultural conditions have a significant 
positive influence on the regional development, c) Inte-
grated agriculture systems of rice field-buffalo livestock 
has a positive and significant influence directly on the 
regional development,  d) Direct influence of external 
agriculture  conditions to regional development is 0,26. 
Indirect influence of external agriculture conditions on 
regional development by intermediate of integrated 
agriculture systems is 0,32 and total influence is 0,58, 
e) Direct influence of internal agriculture conditions to 
regional development is 0,24. Indirect influence of inter-
nal agriculture conditions on regional development by 
intermediate of integrated agriculture systems is 0,28, 
with a total influence  is 0,52. 

In accordance with the conclusions, it is suggested that; 
a) the government must be educate farmers to improve 
their knowledge of integrated agricultural systems, in 
addition, the role of government is necessary to ensure 
capital access and market access to facilitate marketing 
process of farmers’ agricultural production, b) the gov-
ernment conducts education and training to improve 

the ability of farmers to manage and develop their farms 
so as to have an impact on the increase of farmers' in-
come, c) the government must be creates agricultural 
development programs for longer-term purposes to 
obtain higher quality agriculture in order to increase ag-
ricultural production that impact on regional economic 
growth, d) the government will help farmers to obtain 
agricultural business capital or access to more flexible 
capital access and can ensure the agricultural output 
price stability, e) the government builds road facilities 
to agricultural centres, irrigation canals, reservoirs and 
absorption wells in order to support agricultural devel-
opment.  
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