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Innovation Toward Village and

Abstract City Development (6)

Village is the smallest unit of administrative boundaries in Indonesia. There are more than
74,000 villages in our country with various characteristics. One way that can be used to
determine the hierarchy of village development is by analyzing the village development index
(VDI). The objectives of this study are to calculate VDI and to identify spatial variations in the
relationship between VDI and its driving factors in every location. In this study, Jambi Province
was selected as the research location. There are 1543 villages in Jambi. The VDI in this study
were determined by considering the number of facilities/infrastructure and the accessibility
to access those facilities. Villages with higher VDI are more developed rather than other
villages. To identify the driving factors of village development, 62 variables from PODES and
spatial data were included in the Ordinary Least Square (OLS) model. Based on OLS results, we
found 17 variables which statistically significant affecting village development in Jambi. Then,
Geographically Weighted Regression (GWR) model was employed to identify the spatial
relationship of driving factors to village development. The seventeen variables included
number of education, health, and economic facilities; accessibility; percentage of built-up
area, household working in agricultural sector, household using electricity, household living in
slum area, poor people; number of criminality and people suffering from malnutrition. Studies
of the interdependencies between these driving forces which affecting village development in
the region remain limited. The presented findings show that the local driving forces affecting
village development in Jambi Province vary spatially.

Keywords: Geographically Weighted Regression (GWR); infrastructure; local spatial
relationship; spatial variability; Village Development Index (VDI).
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1. Introduction

Village is the smallest unit of administrative boundaries in Indonesia. There are more than
74,000 villages in our country with various characteristics. Nowadays, village development is
currently becoming an issue which related to the challenge of enhancing prosperity, improving
well-being and increasing living standards of local community especially in the developing
country. As the smallest unit of administrative boundaries, the village plays an important role
in national development. Village development involves a set of projects and policies
designed/co-ordinated and aimed at raising the whole pattern of living of a given rural
population from a lower to a markedly higher level (Saleh, 2016). This issue is related to the
local community’s or villagers ability which have more nuanced knowledge of their needs and
concerns, of the environment in which they operate, and of the local conditions that would
need to be taken into account in any effort to foster improvements in their quality of life
(Bebbington et al, 2006). On the other hand, in relation to poverty, most of the poor are lived
in the village, therefore development is better focused on the village as an effort to overcome
poverty. Most of all this time, development has been directed to the city that causing the
tendency of centered economic activity in urban areas, which led to migration from rural to
urban areas.

The government should be aware of the importance of development at the village level.
Various forms and programs to encourage the acceleration of rural development have been
undertaken by the government, but the results are mostly still not significantly improving the
quality of life and welfare of the community. Therefore, village development must be
conducted by well-planned based by the results of deeply analysis or a thorough assessment
of all the potentials as well as the problems faced by the village, so that it can fulfil the real
needs of the village community. The development policy in Indonesia especially the
development of the village is mostly top down process, therefore it have been implemented
autonomy policy effectively since the year of 2001, which provides a valuable learning process
especially the essence in the life of building democracy, justice, equality, and regional diversity
through government encouragement to grow for the welfare of the community (Imron, 2011).
One way that can be used to measure the development of the village is by determining the
hierarchy of village development. The hierarchy of village development can be seen from the
village development index (VDI). VDl is an index resulted by scalogram analysis. VDI has a value
which affected by some dependent variables. The VDI analyzed by the scalogram method is
one of the indicators that can be used to measure the success of development, especially in
terms of man made resources which includes regional facilities and infrastructures in every
village (Rustiadi et al., 2009). Progress of development in a region in line with the increasing
of population which will always be accompanied by increasing standards of quality and
guantity of life necessities and increasing availability of facilities (Sitorus et al., 2012).

Understanding the village of region means we have to include the pattern of spatial
characteristics in each village location. The objectives of this study are to calculate VDI and to
identify spatial variations in the relationship between VDI and its driving factors in every
location. In this study, Jambi Province was selected as the research location. There are 1543
villages in Jambi Province. The VDI in this study were determined by considering the number
of some facilities/infrastructures and the accessibility to access those facilities. The local
spatially dependent driving factors that affecting village development in Jambi Province were
determined using Geographically Weighted Regression (GWR) model.
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GWR or spatial regression model, is a development of a global linear regression model in
which the basic idea is derived from nonparametric regression (Fotheringham et al., 2002).
Various studies have applied GWR to identify spatial variations in regional development (Yu,
2006), population segregation (Yu and Wu, 2004), natural resources management (Jaimes et
al.,, 2010; Clement et al., 2009), social studies (Farrow et al., 2005; Malczewski and Poetz,
2005) and the relationship between environmental and socioeconomic indicators (Ogneva-
Himmelbrger et al. 2009), ecology (Su et al., 2012); urban expansion in metropolitan region
(Pravitasari et al., 2015; Pravitasari et al., 2018).

2. Method
2.1. Study Area

Geographically, Jambi Province is located between 0°45' — 2°45' South Latitude and between
10120'- 104955' East Longitude. Jambi Province is located on the east coast of Central
Sumatera and its capital is Kota Jambi (Jambi Municipality). Jambi Province is divided into nine
regencies (kabupaten) and two municipalities (kota), which are Batanghari Regency, Bungo
Regency, Tanjung Jabung Timur Regency, Kerinci Regency, Merangin Regency, Muaro Jambi
Regency, Sarolangun Regency, Tebo Regency, Tanjung Jabung Barat Regency, Jambi
Municipality and Sungai Penuh Municipality. There are 138 districts (kecamatan) and 1543
villages (desa) in Jambi Province with the total area of 50,058.16 km?. Based on BPS (Statistics
Indonesia) criteria, around 11% from the total villages in Jambi Province are categorized as
urban area, and 89% has a status as rural area (Figure 1). Economic development in Jambi still
depends on the abundance of its natural resources, renewable and nonrenewable, sourced
through farming, forestry, agriculture, and mining (Bappeda Jambi, 2011).The topography of
Jambi Province generally vary from low land areas in the east and hills and mountainous in
the west. Mountainous areas are mostly in Kerinci Regency. Region boundaries of Jambi
Province is as follows: Riau Province (northern), South Sumatera Province (southern), West
Sumatera Province (western) and South China Sea (eastern).
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Figure 1. Administration map of Jambi Province

2.2. Materials and Methods
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In this study, the driving factors that affecting village development in Jambi Province were
identifying using GWR model. GWR is a statistical method to identify local spatial variations.
This model works based on the “Tobler’s First Law of Geography”, which mentioned that
everything is usually related with everything else, but those which are near to each other are
more related when compared to those that are further away. In GWR model, spatial non-
stationarity was assumed and tested. This model addresses the non-stationarity and allows
the local spatial variations to vary over space. The result of this analysis is a regression model
whose parameter values apply only to each location of observation, and different from other
locations. In GWR, we use the weighted matrix element W(i) which the amount depends on
the proximity between locations. The weighting function to be used for GWR model in this
study is Gaussian Kernel function. The GWR is an expansion of the global regression model.
However, unlike global regression that is applied in general at every observation location,
GWR produces local model parameter estimators for each observation location using the
Weighted Least Square (WLS) method. The formulas and variables used in the model are as
follows (Fotheringham et al., 2002):

P
Y].:Co(uj,vj)+ZCi(uj,vj)Xij+gj (1)
i=1

where: Y; = Dependent variable for observation j; Xj = Independent variable Xi at location j;
u;,v; = Coordinate point for location of observation j; Co (uj,v;) = Intercept for observation j; C;
(u;,vj) = Regression coefficient or local parameter estimate for independent variable Xi at
location j. The optimal bandwidth of GWR analysis in this study was determined by minimizing
the corrected Akaike Information Criterion (AIC’s value) with a correction for finite sample
sizes, as described in Fotheringham, Brunsdon, and Chalton [15]. The dependent variable (Y)
used in this model is Village Development Index (VDI); Seventeen (17) independent variables
(X) included in this model are listed in Table 1.

Table 1. List of variable included in GWR model

Code Variable
X1 Percentage of household working in agricultural sector (%)
X2 Number of food stalls and restaurant per 1000 population (unit)
X3 Number of hostels, hostels, motels, inns per 1000 population (unit)
X4 Percentage of settlements (%)
X5 Number of health facilities per 1000 population (unit)
X6 Percentage of household living in slum area (%)
X7 Percentage of farm worker (%)
X8 Percentage of Indonesian Labor Force (TKI) (%)
X9 Percentage of household using electricity (%)
X10 Distance to the shopping center (km)
X11 Number of markets, minimarkets per 1000 population (unit)
X12 Percentage of number of poverty letter (%)
X13 Number of formal education facilities per 1000 population (unit)
X14 Number of informal education facilities per 1000 population (unit)
X15 Number of people suffering from malnutrition (person)
X16 Number of criminality (evidence)
X17 Percentage of household living in the river banks (%)
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3. Results and Discussions

3.1 Measuring VDI to determine the hierarchy of village development in Jambi Province

In this study, the scalogram method is used to calculate the VDI value and measure the
hierarchy of all villages in Jambi Province. The results of the scalogram analysis show that the
VDI value for all villages in Jambi Province wide ranges from 4.45 - 235.48. The spatial
distribution pattern of VDI values for all villages in Jambi Province can be seen in Figure 2.
From 1543 villages in Jambi Province (Figure 2), there are only 2 villages (0.12%) which have
very high values of VDI (more than 100.00), namely: Kelurahan Pasar Jambi (235.48) and
Kelurahan Pasar Sungai Penuh (130.82). Kelurahan Pasar Jambi is located in Pasar Jambi
District, Jambi Municipality; whereas Kelurahan Pasar Sungai Penuh located in Sungai Penuh
District, Sungai Penuh Municipality (western part of Jambi Province). Two villages in Kerinci
Regency and Sungai Penuh Municipality, namely: Bedeng Delapan Village (in Kayu Aro District)
and Koto Tinggi (in Sungai Penuh District) have VDI values 77.81 and 84.48, respectively. In
general, more than a half of total village in Jambi Province (around 873 villages or 56.58%)
have VDI values less than 25.00; around 40.63% (627 villages) from the total villages have VDI
values in range between 25.01 —50.00. There are 39 villages (2.53%) with VDI values between
50.01 —75.00. Based on the value of VDI, it can be seen that there is a gap or disparity in term
of facilities and infrastructure availability in every village in Jambi Province. There is a few
number of villages which have high value of VDI. The highest value of VDI is located in Jambi
Municipality whic ; _ 1 extremely high
value of VDI (23¢ ge development
compare with the " area which has
a lot of public fac N ngin this area is
quite easy to acce | \ his area can also
access facilities/i ore area has an
important role to Penuh with high
hierarchy of villg :rve facilities or
infrastructures fo

Village Dev. Index (VDI)
[10,000000 - 25,000000

[ 25,000001 - 50,000000

1 50,000001 - 75,000000

1 75,000001 - 100,000000

1 100,000001 - 235,480722

Figure 2. Spatial distribution of Village Development Index in Jambi Province
3.2 Identifying Driving Factors which Affecting Village Development in Jambi Province
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We employed 17 variables as driving factors of village development in Jambi Province.
Figure 3 illustrates the comparison between the Y variables of the observed data shown on
the left-hand map with the variable Y of the model predicted results shown on the right-hand
map. From both maps it can be seen that the spatial distribution pattern of Village
Development Index of both observation and prediction of the model are almost the same.
From the pattern of distribution can be seen that most areas have a low to medium Village
Development Index value.

Then, we also analysed another important analysis results from GWR model that is the
value of local R% The local R? of the GWR model was found to range from 0.43 to 0.86 (Figure
4). The highest local R? value is located in the south-eastern part of the study area which is
covered by red colour area especially located in Jambi Municipality (the capital city of Jambi
Province), Muaro Jambi Regency, also southern part of Tanjung Jabung Timur Regency. Those
area with a higher local R? value areas are more likely to increase VDI values compared with
the other area with smaller value of local R2. The further the village location from Jambi City,

the vialiia af laral R2 tandc tn ha lawar

Y-Observed
1 0,000000 - 19,939871
[ 19,939872 - 29,387671
[129,387672 - 43,892315
1 43,892316 - 84,481451
1 84,481452 - 235,480722

Y-Predicted
1 7,883932 - 20,637075
[ 20,637076 - 27,021761
[£127,021762 - 37,453131
I 37,453132 - 80,226266
1 80,226267 - 228, 504473

Figure 3. Village Development Index (VDI) in (1) Observed and (2) Predicted based on GWR
Model

I 0,434206 - 0,532698
[ 0,532699 - 0,630970
[10,630971 - 0,702966
[ 0,702967 - 0,789622
1 0,789623 - 0,862051

Figure 4. The local R? values based on GWR analysis

From the GWR analysis, we can know the value of coefficient or parameter estimates (C)
for each X variable used in the model. The spatial distribution maps of the parameter
estimates for each independent variable from the GWR model are shown in Figure 5. Based
on the analysis, variables which have a significant positive effect on village development in
most of area are Number of food stalls and restaurant per 1000 population (C2 X2), Number
of hotels, hostels, motels, inns per 1000 population (C3 X3), Percentage of settlements (C4
X4), Number of health facilities per 1000 population (C5 X5), Percentage of household using
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electricity (C9 X9), Number of markets, minimarkets per 1000 population (C11 X11), Number
of formal education facilities per 1000 population (C13 X13), and Number of informal
education facilities per 1000 population (C14 X14). Positive effect means that those variable
has a positive effect or directly proportional to the village development index. Therefore, it is
understandable that increasing some of economic facilities such as number of
stalls/restaurants, hotels/hostels/motels/inns, settlements, market/minimarket, household
using electricity as well as increasing of social facilities such as health and formal or informal
education facilities will increase the Village Development Index as well. The red colour area in
Figure 4 (C2 X2, C3 X3, C4 X4, C5 X5, C9 X9, C11 X11, C13 X13, C14 X14) are the villages with
the big influence of increasing number of restaurants, hotels/hostels/motels/inns,
settlements, market/minimarkets, health and formal or informal education facilities on the
increasing of village development.

Each variables shows the different pattern of parameter estimates. Thus, VDI will easily
increase in Muaro Jambi regency, if the number of restaurants (C2 X2), health facilities (C5
X5), market / minimarket (C1 X11) and formal education facility (C13 X14) increases. While in
the north part of Tanjung Jabung Barat regency, VDI will easily increase if more hotels are
developed. North part of Tanjung Jabung Barat Regency is a natural reserve area and national
park, which is very potential for tourist destinations so that the development of lodging in this
area can support the tourism potential, thus it can be affected in increasing of the VDI as well.
Then, settlement variable (C4 X4) has a big influence in the south part of Merangin Regency
and Sarolangun Regency. While the informal education facilities variable (C14 X14) has a big
influence in the most area of Sarolangun Regency. The development of those economic and
social facilities in the location of red area will support village development and significantly
increase the village development index.

In the other hand, variables which have a significant negative effect on village
development in most of area are Percentage of household working in agricultural sector (%)
(C1 X1), Percentage of farm worker (C7 X7), Distance to the shopping center (km) (C10 X10),
Percentage of number of poverty letter (%) (C12 X12), Number of people suffering from
malnutrition (person) (C15 X15), Number of criminality (evidence) (C16 X16), Percentage of
household living in the river banks (%) (C17 X17). Figure 5 (C1 X1, C7 X7, C10 X10, C12 X12,
C15 X15, C16 X16) show the spatial pattern of the influence of number percentage of
household working in agricultural sector, distance to the shopping center, percentage of
number of poverty letter, number of people suffering from malnutrition, number of
criminality evidence, and percentage of household living in the river banks. Negative effect
means that those variable has a negative or inverse effect on the village development index.
Thus, increasing percentage of household working in agricultural sector, increasing distance
to the shopping center, increasing percentage of number of poverty letter, increasing number
of people suffering from malnutrition, increasing number of criminality evidence, and
increasing percentage of household living in the river banks will be inversely proportional to
the village development index. In the other words, the red area of Figure 5 (C1 X1, C7 X7, C10
X10, C12 X12, C15 X15, C16 X16), indicating that at those location, increasing village
development index will be affected by decreasing of percentage of household working in
agricultural sector, decreasing distance to the shopping center, decreasing percentage of
number of poverty letter, decreasing number of people suffering from malnutrition,
decreasing number of criminality evidence, and decreasing percentage of household living in
the river banks. In those cases, in order to maintain or increasing village development index,
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government should strive to reduce some social problems such as poverty, malnutrition and
criminality evidence.

The areas with low negative values of C1 X1 which covered in the red colour, are located
in the southeastern part of Muaro Jambi Regency, Tanjung Jabung Timur Regency, and
western part of Tanjung Jabung Barat Regency. While the areas with low negative values of
C7 X7 are located in the most area of Batang Hari Regency, western part of Kerinci Regency,
and northern part of Tanjung Jabung Barat Regency. Then the areas with low negative values
of C12 X12 are located in the middle part of Batang Hari Regency, southern part of Tebo
Regency, and easthern part of Bungo Regency. This finding implies that the percentage of
household working in agricultural sector, percentage of farm worker, and percentage of
number of poverty letter are more influencing the VDI on those locations compare with the
area with high negative values. The same condition also happened in C15 X15, C16 X16, and
C17 X17. The areas with low negative values of C15 X15 are located in the western part area
of Tanjung Jabung Barat Regency, southern part of Batang Hari Regency and Muaro Jambi
Regency. While the areas with low negative values of C16 X16 is located in the easthern part
area of Tanjung Jabung Timur Regency. Then the areas with low negative values of C17 X17
are located in the middle southern part of Tanjung Jabung Barat Regency, middle part of
Batang Hari Regency, and north eastern part of Sarolangun Regency. While the distance to the
shopping center variable (C10 X10) are mostly located in Muaro Jambi Regency, Tanjung
Jabung Timur Regency and of Tanjung Jabung Barat Regency.

C1 X1 [HH_Agric]
N -0,121951 - -0,096282
B -0,096281 - -0,082639
[1-0,082638 - -0,065832
I -0,065831 - -0,044778
I -0,044777 - -0,013577

I -0,173306 - 0,186559
[50,186560 - 0,470124
[10,470125 - 0,670685
1 0,670686 - 0,881443
0,814 - 1,308539

P
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. & > C3 X3 [Hotel, Inn]
i 1 3,038689 - 6,630627

[ 6,630628 - 10,634409
[]10,634410 - 15,367576
B 15,367577 - 41,961826
W 41,961827 - 78,623239

C4 X4 [Settlement]
1B -0,028020 - 0,117296
[0,117297 - 0171130
[£10,171131 - 0,237684
[ 0,237685 - 0,323363
1B 0,323364 - 0,773906

C6 X6 [HH_Slum]
I -1,209709 - -0,448895
[ -0,443894 - 0,031141
[10,031142 - 1,066012
[1,066013 - 3,068164
1 3,068165 - 6,010026

C5 X5 [Health_Fac]
I -0,905914 - 0,432609
[ 0,432610 - 1,374785
[11,374786 - 2,236620
[ 2,236621 - 3,120889
1 3,120890 - 4,105311
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€8 X8 [Labor_TKI]
I -8,983374 - -3,425979
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PROCEEDING

The 9" International Conference of Rural Research and Planning Group

1 -0,070906 - -0,048279
I1-0,048278 - -0,030039
[1-0,030038 - -0,014665
-0,014664 - 0,004020
[ 0,004021 - 0,032808

€9 X9 [HH_Electric]
1 -0,023313 - 0,004322
004323 - 0,018923
[£10,018924 - 0,031001
I 0,031002 - 0,046752
I 0,046753 - 0,067597

Se= :
N
Vi

€13 X13 [Formal
Education_Fac]

C15 X15 [Suffering

I -3,708397 - -1,743105
[ -1,743104 - -0,808201
[£1-0,808200 - -0,303944
,303943 - -0,092208
I -0,092207 - 0,065747
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C7 X7 [Farm_Worker]

€11 X11 [Market]
[ -0,012298 - 0,062978
0,062979 - 0,105014
[30,105015 - 0,145922
[0,145923 - 0,192226
I 0,192227 - 0,262374

0,603233 - 1,721207
[1,721208 - 2,387237
(12387238 - 2,911414
2911415 - 3,446084
I 3,446085 - 4790209

from Malnutrition]

€10 X10 [Dist_
Shopping Center]

I -0,265881 - -0,181620
0,181619 - -0,129984
[1-0,129983 - -0,079925
),079924 - -0,033107
0,033106 - 0,028331

€12 X12 [Poverty]
I -0,765913 - -0,425156.
I -0,425155 - -0,299685
[1-0,299684 - -0,196955
-0,196954 - -0,051020
[ -0,051019 - 0,233328

C14 X14 [Informal
Education_Fac]

[ -0,108358 - 1,670935
1,670936 - 2,881318
[C12,881319 - 4,772953
B 4,772054 - 8,589458
I 8,589459 - 13,846867

€16 X16 [Criminality]
63,4997 - -27,022689
I -27,022688 - -6,676333
[£1-6,676332 - -1,5887%6
[-1,588795 - 0753113
O,753114 - 3,240838
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C17 X17
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[ -0,055390 - -0,032708
[0 -0,032707 - -0,011797
[ -0,011796 - 0,015574
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Figure 5. Parameter estimates of Independent Variables used in GWR

Then, the influence of the rest variables consisting of Percentage of household living in
slum area (C6 X6) and Percentage of Indonesian Labor Force (C8 X8) show local spatially
dependent relationships with village development in certain locations. Therefore the value of
coefficient or parameter estimates (C) are not the same, but varies in each location.
Percentage of household living in slum area (C6 X6) was found to range from -1,209 to 6,010.
It means, the effect of increasing or decreasing number of percentage of household living in
slum area to the village development is depend on the location of the village. While for the
Percentage of Indonesian Labor Force (C8 X8), the coefficient value ranges from -1.192 to
0.741. It means, the effect of increasing or decreasing number of percentage of Indonesian
Labor Force to the village development is depend on the location of the village. However, from
the GWR results, it can be seen that the magnitude of the influence of the distance variables
vary for each location.

4. Conclusion

Studies of the interdependencies between these driving forces which affecting village
development in the region remain limited. The presented findings show that the local driving
forces affecting village development in Jambi Province vary spatially. It is time for regional
planning to consider the aspect of balance and sustainability through the creation of a rank-
size distribution of urban structures with interaction relationships that strengthen each other
between rural areas, towns, cities, cities and metropolitan. This requires a better
understanding in determining the space structure based on the hierarchy level of each region
and the relationship between the hierarchy in order to establish a balanced and sustainable
regional system.
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