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Abstract
Today, most of the border areas include categories of lagging areas with limited 
infrastructure and less competitiveness. To accelerate border village development, 
one of the concepts used is a smart village. The smart village concept and its ap-
plication may increase regional competition. This paper aims to identify the condi-
tions and indications of village competitiveness and the readiness to apply the 
smart concept. The research activities include the following: (1) scoring the village 
competitiveness (2) scoring the Information and Communication Technology - ICT 
literacy (3) exploration of trends in the use of technology, (4) proposed a strategy, 
and (5) simulate the results. From the findings, Aruk village has a “sufficient” score 
in the level of village competitiveness and village officer’s competence in using 
ICT. However, the readiness of the community in ICT literacy to support the smart 
village application is still a low score. The development of Aruk village can then 
be carried out by focusing on the aspect of social, economic, and health sectors as 
well as the readiness of the community in using ICT. Some strategies can be ap-
plied such as to encourage community facilitation and initiate a smart system. In 
the future, Aruk village is projected to have an increased level of competitiveness if 
the strategies have been applied.
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Introduction
Based on the spatial planning law, a strategic area is determined based on the 
national interests spread across Indonesia. In a national urban system, it is known 
as a national strategic activity center (PKSN), which is an urban area that has 
been set up to encourage development in national border areas. Currently, there 
are 26 national strategic activity centers throughout Indonesia, and five of them 
are in West Kalimantan, distributed in Paloh-Aruk (Sambas), Jagoibabang (Beng-
kayang), Entikong (Sanggau), Jasa (Sintang), and Nangabadau (Kapuas Hulu). The 
conditions of border areas in West Kalimantan are generally still lagging behind, 
and most of them are included in “the lagging area” category based on the defini-
tion issued by the Ministry of Villages, Development of Lagging Areas, and Trans-
migration (Kemendes). This condition has developed due to limited infrastructure 
and other life-supporting facilities. For this reason, villages in border areas find 
it difficult to be compete in terms of relevant supporting sectors of growth such 
as economic growth rates, human development index, etc. (Kemendes, accessed 
August 2018).

Previous research (Muazir, 2016) has been found that the tendency of orienta-
tion and interaction between the capital city of the regency (developed city) and 
the border area tends to not be optimal due to several factors including distance, 
limited regional finances, and the extent of development. As for the lack of opti-
mal relations, it creates limitations in the "transfer" of development results from 
developed areas to lagging areas (in this case, border areas). An interesting thing 
that is also found in the relationship or interaction between areas, is the use of 
technology/information media that tend to have no obstacles in communicating 
and interacting between areas. Through information technology media (digital), 
people in border areas can access and interact with communities in other ad-
vanced areas without significant obstacles, even though in certain conditions, they 
are constrained by the availability of telecommunications infrastructure. 

This opportunity is in line with the issues of smart city development that utilize 
digital data compilation to provide information for efficient asset and resource 
management. In Indonesia, the concept of smart cities and their application has 
been initiated. Additionally, at the end of 2017, cities that implemented "smart" 
governance were awarded, which certainly has an impact on the efficiency in gov-
ernance and the management of the city. Furthermore, in the face of the Indus-
trial Revolution 4.0, there needs to be a "cyber-physical" approach that integrates 
digital and autonomous systems with connectivity. In their development, smart 
cities sometimes "hypothesize" to correlate with the increasing competitiveness 
of a region. Nick's research (2016) has proved that the development of smart cities 
has a strong positive impact on ranking from a region. In his research, “smartness” 
in terms of economics, innovation, education and population flexibility became 
the main clusters driving the competitiveness ranking.

The Industrial Revolution 4.0 is believed to have influenced the future develop-
ment of the city or region. The development of smart cities in Indonesia is being 
increasingly undertaken. Along with the problem of border areas, the aforemen-
tioned "smart" concept can be the hypothesis in developing village competitive-
ness on the border through a "smart village" development approach. This ap-



147  | Volume 22, 2021 – Journal of Urban Culture ResearchSyaiful Muazir et al.

proach may maximize digital data compilation devices according to regional 
characteristics to make management more efficient in relation to the limitations 
of distance and area, which ultimately correlate with increasing competitiveness. 

According to Ramachandra et al. (2015) the framework for smart village should be 
adjusted to the availability of resources, both natural and labor, as well as social 
acceptance from the local community. They continued, the main stage in the 
development of a smart village is to knowing the existing resources in the village 
which is then implemented with technological interventions that can support 
agricultural, plantation and livestock activities. As stated by Ahlawat (2017), the 
concept of a smart village should be based on conditions or geographic location 
which can provide an overview of the availability of infrastructure and the effect 
of technology use on it. According to Shukla (2016) smart village will be interac-
tive and multi-functional which combines many people and activities through the 
media. One of the most important things is the internet network. With the avail-
ability of the internet, it will connect agricultural/plantation business networks 
between farmers and other parties. Developed by PWC (2017) there are 4 pillars of 
development issues/problems that can be considered, which are issues regarding 
physical infrastructure, social issues, environmental issues, and governance. Each 
pillar of the issues can be "intervened" through technology that can be developed 
in several forms such as smart building, e-government, e-health, smart school, 
and others. These forms of intervention are then applied through the latest state-
of-the-art technologies such as the Internet of Things (IoT) and Information and 
Communication Technology (ICT) which provide solutions to problems in the 
village.

The relationship between a smart (city) approach and the increased regional com-
petition is strong (Garggiulo, C and Tremiteera, 2015). In their research, increased 
competitiveness can be achieved with “smart” applications that use an ICT ap-
proach, effective governance, and demographic strengthening. Also, summarized 
by them, that the use of ICT and increasing innovation and knowledge are the 
most important things in a region (city) to improve competitiveness from the as-
pect of regional "intelligence."

Competitiveness in a certain regional scale (regional) according to USCPC (OECD, 
1997) is the ability of a region to produce goods and services that meet or are in 
accordance with national and even international markets. Besides, residents can 
also enjoy a sustainable standard of living. According to several sources summa-
rized by Nikolic et al. (2016), regional competitiveness can be defined in several 
terms and indicators, including (1) the ability to increase the income and wel-
fare of the local community, (2) ability to attract investment, and (3) productiv-
ity growth. Scoring or competitiveness measurement can use several variables 
(Ridwan et al., 2017) including labor productivity, gross regional domestic product 
per capita, employment rate, and per capita household expenditure. Furthermore, 
from each of these variables, a comparison can be made. Besides, according to 
Muta'ali (2015), indicators of village development can be assessed from several 
aspects such as road conditions, business fields, facilities and infrastructure, labor, 
and population density.
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To strengthen the regional competitiveness, adapted from the ACI (Asian Competi-
tive Institute), competitiveness simulation can be carried out with a “what-if-anal-
ysis” approach based on a simulation of increasing 20% of the weakest indicator 
which then recalculates all competitiveness scores (Tan and Rao, 2015). Regional 
competitiveness can be influenced by many factors (Bristow, 2010), including the 
level of technology and industrial development, feasibility of infrastructure, easy 
access to energy and telecommunications, skilled labor, good business atmo-
sphere, good resource processing skills, education and innovation, strengthen-
ing demographics, health and culture, entrepreneurship, investment, and public 
services (Nikolic et al., 2016; Cuckovic et al., 2013; Tan and Rao, 2015). According to 
Porter (2013) a city or region can compete by considering several things, including 
providing a productive business and labor, creating clusters or business/industrial 
groups, considering strategic locations and networks close to national/internation-
al main nodes as well as developing regional policies that are effective and inte-
grated with other vertical policies. Concerning small areas and outside the core of 
development, according to Thissen et al. (2013) strengthening competitiveness can 
be done by localizing economic activities with certain uniqueness or specialization 
in a limited distribution and utilizing local suppliers.

Based on the above considerations, the purpose of this paper is to identify the 
conditions and indications of border village competitiveness as well as the indica-
tion of the community’s ability to use communication devices (ICT literacy) as one 
of the conditions for developing smart villages in the border area to support better 
competition. Afterwards, it will propose a strategy for smart village development 
within the framework of efforts to increase village competitiveness 
 
Methods
This research was conducted in the border villages (Aruk Village) of Sambas 
Regency, West Kalimantan Province. In West Kalimantan, there are five regencies 
that are directly adjacent to Sarawak, Malaysia. This case study was based on 
Aruk village in the Sajingan Besar District (Figure 1), and data collection was car-
ried out through field observation, interviews, and surveys. 

Figure 1. Research Location. Source: Authors, 2019.
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There were several stages in the process of conducting the research: 
1. Scoring the village competitiveness, including the condition of infrastructure, 

business fields, public facilities, facilities and infrastructure, labor, and popula-
tion density. 

2. Scoring the smart village indicators (community ICT literacy); scoring was 
done by dividing the weighting classification (value) starting from the best 
condition (high parameter) to the worst condition (low parameter).

3. Exploration of trends in the use of technology/development and smart village 
development study cases to construct discussion by taking into account the 
conditions of border villages (competitiveness and ICT literacy) and the possi-
bilities of development based on the case study.

4. Proposed a strategy for smart village development in border area by creating 
the possible improvements or the solutions based on the issues/problems that 
will be resolved within the framework of competitiveness scoring and smart 
village pillars.

5. Simulate the results of smart village planning through the “what-if” analysis 
approach which is carried out by increasing the assumption of an increase in 
the “index” of competitiveness by a maximum of 20% from the weakest indica-
tor, then recalculating the level of competitiveness and describing its trends.

Findings and Discussion
Aruk Village Profile
Aruk village is located directly close to Sarawak, Malaysia. In this village located 
a cross country post. The population of Aruk village is 1522, with 877 are above 
seventeen years old (productive age). The residents of Aruk village come from 
various ethnic groups including Malays, Chinese, Bugis, and Dayaks who are the 
most dominant. The residents of Aruk village also follow various religions includ-
ing Islam, Protestant Christianity and Catholicism which is the most popular. The 
average person in Aruk village is married with a profession as civil servant, trader, 
honorarium teacher, village official, contract employee, student and farmer which 
is the most dominant. 

The land in Aruk village is mainly used for plantations and agriculture. The plan-
tations include that of rubber, pepper, and oil palms, while the agriculture is in 
the form of rice fields and some vegetables and fruits, such as corn, bananas, and 
cassava. The distribution of Aruk village settlements can be divided into three cat-
egories: (1) village settlements that are distributed on Kampung road, (2) pioneer 
settlements spread on Perintis road and (3) settlements on Border road, which 
are mostly populated by non-residents of Aruk. The average person's residence is 
private and built permanently. Aruk village houses generally have one floor with a 
gable roof that has wooden construction and a zinc covering. The walls are con-
structed using plastered brick and paint finishing, while the flooring has ceramic 
finishing. 

In terms of infrastructure, Aruk village has two main transportation routes, the 
new road or Perintis road and Kampung road, both of which have predominately 
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concrete and asphalt pavement surfaces. Another available infrastructure is a 
drainage line, which is unevenly distributed only on the shoulder sides of Merdeka 
road, Border road, and partly on Kampung road. The source of clean water in Aruk 
village comes from mountain springs that are channeled using pipes to housing 
units. However, this mountain water piping system is not evenly distributed due 
to the capacity of mountain water flow. There is also communication as well as 
social and economic infrastructure: there are three telecommunications towers, 
two military posts, a credit union office, courier service, a non-permanent market 
and a post office. Furthermore, Aruk village has several public facilities including 
elementary school, junior high school, an early childhood program, village mess, 
village office, multipurpose building, health center, small market, security post, 
and house of worship (church and mosque). The Aruk village public facilities are 
distributed at the end of Jalan Perintis and Jalan Kampung. The following figure 
(Figure 2) can describe the situation of Aruk village.

Figure 2. Aruk Village Condition. Source: Author Observations, 2019.

In measuring the competitiveness of villages, in general, data collection was 
carried out in several ways, such as observation, interviews, and distribution of 
questionnaires to residents in Aruk village. The number of respondents is adjusted 
according to the literature (Krejcie and Morgan, 1970), which is adjusted to the 
willingness of respondents in the field. In measuring the competitiveness of vil-
lage, the survey was conducted on 233 respondents (community/villagers), who 
willing to fill the questionnaires and to be interview. In the survey activities sev-
eral indicators were used, such as infrastructure, socio-economic and health, and 
area (Nikolic et al., 2016; Ridwan et al., 2017; Muta'ali 2015, Ridwan et al., 2017; 
Sutikno & Maryunani, 2007; Suliswanto, 2017; Ministry of Finance, 2014; Huggins 
el at. 2013; Sinarti et al., 2018; Huovari et al. 2002).

Measuring & Evaluating…
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Figure 3. Table of respondents (community) data.

Based on the below table, the measurement of the competitiveness level in Aruk 
villages is carried out by dividing 3 level of classifications, such as (1) high com-
petitiveness, (2) medium competitiveness, and (3) low competitiveness. The calcu-
lation is carried out by multiplication between the highest (3) and lowest scores (1) 
of the indicators with the total number of the indicators (37) The highest score is 3 
x 37 = 111, and the lowest score is 1 x 37 = 37. Based on the table above, the scor-
ing results for the level of competitiveness is 69 and included in “Medium Com-
petitiveness” category.

Figure 4. Table of village competitiveness indicators. Source: Data Collection & Analysis, 2019.
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No Indicators Classification Percentage (%) 

1 Gender Male  49.24 
Female  50.76 

2 Age 

18-40 57.21 
41-65 34.93 
0-17 7.42 
Other  

3 Education 

Elementary school 35% 
Senior high school 24% 
Junior high school 19% 
Other   

4 Occupation 

Farmer 55% 
Student 23% 
Not working 5% 
Other   

5 Marital status 
Married 63% 
Not married 35% 
Other   

6 Ethnic 

Dayak 97% 
Malay 2% 
Batak  1% 
Other  

7 Religion 
Catholic  90% 
Protestant Christianity 5% 
Islam 5% 

 

No Indicators  Classification and Weight Score  Justification of Score 
1 2 3 

 Infrastructure and 
Facilities       

1 Road material dominant  
1. Asphalt (3) 
2. Concrete (2) 
3. Soil (1) 

1 2 3 Concrete roads are more dominant 
and are located along village roads  

2 Education facilities  
1. Senior high school (3) 
2. Junior high school (2)  
3. Elementary school (1) 

1 2 3 There is only one Elementary 
School and Junior high school  

3 Public health facilities  

1. There is a community health center 
(3) 

2. There is a village health center (2) 
3. There are no health facilities (1) 

1 2 3 There is only a village health 

4 
Communication 
facilities 

• There are Post Office and 
telephone line (3) 

• There is only public telephone (2) 
• No Post Office and telephone line 

(1) 

1 2 3 
There is a post office and courier 
office as well as two towers 
belonging to mobile phone provider  

5 Fresh water sources 

• Provide by local water company 
(3)  

• Local piping (2) 
• Other (1) 

1 2 3 
Use of drinking water from local 
piping 78%, local water company 
PDAM 21%, and another 1% 

6 Domestic fuel sources 
• Gas/Electricity (3) 
• Kerosene (2) 
• Firewood/Others (1) 

1 2 3 Gas consumption 99%, firewood 
1%  

7 Households’ percentage 
using electricity 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 All households are using electricity 
(100%) 

8 Ease of reaching health 
facilities 

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 16 m, and the farthest distance 
from the house is 2.67 km 

9 Ease of reaching public 
market  

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 22 m and the farthest distance 
from the house is 2.32 km 

10 Ease of reaching shops  
• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 On the main road there are shops 
row and several small shops 

11 Ease of reaching 
education facilities  

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 10 m and the farthest distance 
from the house is 2.77 km 

12 
Bank and credit 
facilities 

• There are banks and 
credit/insurance facilities (3) 

• There is only banks or credit 
facilities (2) 

• No facilities (1) 

1 2 3 There is a Credit Union Company  

13 Public Market  

• There is a permanent market and 
open every day (3) 

• There is a non-permanent market 
and open every day (2) 

• There is a non-permanent (1) 

1 2 3 
There is a non-permanent market, 
and open only in Saturday and 
Sunday 

14 
Houses percentage with 
good sanitation  

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 
99% of the houses have used a 
toilet/septic-tank 

15 Telecommunication 
facilities   

• Strong internet connection (3) 
• Delayed internet connection (2) 
• No connection/network (1)  

1 2 3 There is an internet connection, but 
not to strong  

16 Sport field/facilities  

• There is more than 1 sports field 
(3) 

• There is 1 sports field (2) 
• No sports field (1) 

1 2 3 There is no sports field 

 Social, Economy, and 
Health       

17 Employment/business 
field dominant  

• Entrepreneur (3) 
• Public services (2) 
• Farming (1) 

1 2 3 

The majority of people work as 
farmers 55%, traders 1%, civil 
servants 3%, students 41%, not 
working 5% and others 13% 
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Figure 4. (Cont.) Table of village competitiveness indicators. Source: Data Collection & Analysis, 2019.
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No Indicators  Classification and Weight Score  Justification of Score 
1 2 3 

 Infrastructure and 
Facilities       

1 Road material dominant  
1. Asphalt (3) 
2. Concrete (2) 
3. Soil (1) 

1 2 3 Concrete roads are more dominant 
and are located along village roads  

2 Education facilities  
1. Senior high school (3) 
2. Junior high school (2)  
3. Elementary school (1) 

1 2 3 There is only one Elementary 
School and Junior high school  

3 Public health facilities  

1. There is a community health center 
(3) 

2. There is a village health center (2) 
3. There are no health facilities (1) 

1 2 3 There is only a village health 

4 
Communication 
facilities 

• There are Post Office and 
telephone line (3) 

• There is only public telephone (2) 
• No Post Office and telephone line 

(1) 

1 2 3 
There is a post office and courier 
office as well as two towers 
belonging to mobile phone provider  

5 Fresh water sources 

• Provide by local water company 
(3)  

• Local piping (2) 
• Other (1) 

1 2 3 
Use of drinking water from local 
piping 78%, local water company 
PDAM 21%, and another 1% 

6 Domestic fuel sources 
• Gas/Electricity (3) 
• Kerosene (2) 
• Firewood/Others (1) 

1 2 3 Gas consumption 99%, firewood 
1%  

7 Households’ percentage 
using electricity 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 All households are using electricity 
(100%) 

8 Ease of reaching health 
facilities 

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 16 m, and the farthest distance 
from the house is 2.67 km 

9 Ease of reaching public 
market  

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 22 m and the farthest distance 
from the house is 2.32 km 

10 Ease of reaching shops  
• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 On the main road there are shops 
row and several small shops 

11 Ease of reaching 
education facilities  

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 10 m and the farthest distance 
from the house is 2.77 km 

12 
Bank and credit 
facilities 

• There are banks and 
credit/insurance facilities (3) 

• There is only banks or credit 
facilities (2) 

• No facilities (1) 

1 2 3 There is a Credit Union Company  

13 Public Market  

• There is a permanent market and 
open every day (3) 

• There is a non-permanent market 
and open every day (2) 

• There is a non-permanent (1) 

1 2 3 
There is a non-permanent market, 
and open only in Saturday and 
Sunday 

14 
Houses percentage with 
good sanitation  

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 
99% of the houses have used a 
toilet/septic-tank 

15 Telecommunication 
facilities   

• Strong internet connection (3) 
• Delayed internet connection (2) 
• No connection/network (1)  

1 2 3 There is an internet connection, but 
not to strong  

16 Sport field/facilities  

• There is more than 1 sports field 
(3) 

• There is 1 sports field (2) 
• No sports field (1) 

1 2 3 There is no sports field 

 Social, Economy, and 
Health       

17 Employment/business 
field dominant  

• Entrepreneur (3) 
• Public services (2) 
• Farming (1) 

1 2 3 

The majority of people work as 
farmers 55%, traders 1%, civil 
servants 3%, students 41%, not 
working 5% and others 13% 

 Social, Economy, and 
Health       

17 Employment/business 
field dominant  

• Entrepreneur (3) 
• Public services (2) 
• Farming (1) 

1 2 3 

The majority of people work as 
farmers 55%, traders 1%, civil 
servants 3%, students 41%, not 
working 5% and others 13% 

18 Medical workers 
• There is a doctor (3) 
• There are Paramedics (2) 
• there is a midwife (1) 

1 2 3 There are 1 nurse and 1 midwife 

19 Population density 
(square kilometers) 

• More than 950 people (3) 
• Between 500 to 950 people (2) 
• Less than 500 people (1) 

1 2 3 
Total population are 1522 people, 
total area is 117.42, population 
density around 13 people/km2 

20 Farmers household 
percentage  

• Below/equal to 50% (3) 
• Between 50% - 80% (2) 
• Above/equals to 80% (1) 

1 2 3 Farmers households are 55% 

21 Average income  
• Middle to upper (3) 
• Fair and enough (2) 
• Low income (1) 

1 2 3 
Average income: 1 million/month 
(44.53%), 1.5 million (17.97%), 2 
million (14.84), etc. 

22 

Percentage of 
productive age who are 
unemployed (15 - 64 
years old) 

• Below/equal to 50% (3) 
• Between 50% - 80% (2) 
• Above/equals to 80% (1) 

1 2 3 Percentage of not working is 5% 

23 

Percentage of 
productive age who are 
working (15 - 64 years 
old) 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 
Total population of productive age 
is 877 people or 57.6% 

24 

 
Average education level 
at age of 15 and over 
 

 
• Up to senior high school/college 

(3) 
• Up to junior high school (2) 
• Up to elementary school (1) 
 

1 2 3 

The last dominant level of 
education is: elementary school SD 
35%, junior high school 19%, 
vocational high school 13%, senior 
high school 24%, college 3%, no 
school 6% 

25 

Percentage of workers 
whose wages/income 
are above the Regency/ 
City/Province minimum 
wage 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 

The minimum wage is 2.3 million. 
The percentage of income 2.3 
million and above is 15.62%, below 
2.3 million is 84.38% 

26 Health (average length 
of life) 

• Over/equal to 60 years (3) 
• Between 20 - 60 years (2) 
• Under/equal to 20 years (1) 

1 2 3 

Age above/equal to 60 years is 
7.43%, between 20 - 60 years is 
77.72%, and under/equal to 20 
years is 14.85% 

27 

Completed education up 
to high school 
 
 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 

The last dominant level of 
education is: elementary school SD 
35%, junior high school 19%, 
vocational high school 13%, senior 
high school 24%, college 3%, no 
school 6% 

28 
Completed education 
until higher education 
(college) 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 

The last dominant level of 
education is: elementary school SD 
35%, junior high school 19%, 
vocational high school 13%, senior 
high school 24%, college 3%, no 
school 6% 

29 Locally-generated 
revenue per month 

• Above 40 million (3) 
• Between 20 million - 40 million (2) 
• Below 20 million (1) 

1 2 3 
Annual locally-generated revenue 
per month Rp. 458.0730615 = Rp. 
38,172,801/month 

30 Investment 
• There are many (3) 
• There are few (2) 
• None (1) 

1 2 3 
There is no investment in the 
village 

31 Number of tourist visits 
• There are many (3) 
• There are few (2) 
• None (1) 

1 2 3 No tourist visits 

32 

 
Village specific 
products that have been 
sold to other areas 
 

• Industrial product (3) 
• Agriculture product (2) 
• None (1) 

1 2 3 
Selling products from the 
agricultural sector, which are 
pepper, rubber and oil palm 

33 Home industry 
• There are many (3) 
• There are few (2) 
• None (1) 

1 2 3 There is no home industry 

34 

Teacher ratio to number 
of student (for 
elementary and junior 
high school students 
(max 1:20)  

 
• The ratio is in accordance with 

standards (3) 
• Only one is in accordance with the 

standard (2) 
• The ratio is not accordance with the 

standard (1) 
 

1 2 3 

For elementary school: 
The number of teachers is 7 people 
and students are 198 
Ratio = 1: 28 
For junior high school: 
The number of teachers is 13 
people and students are 136 
Ratio = 1: 10.5 

35 
Vocational/engineering 
graduates (high 
school/college) 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 

The last dominant level of 
education is: elementary school SD 
35%, junior high school 19%, 
vocational high school 13%, senior 
high school 24%, college 3%, no 
school 6% 

 Territorial      

36 

Percentage of areas 
prone to disasters 
(earthquakes, landslides, 
floods) 

• None (3) 
• Below 50% of the area (2) 
• Above or equal to 50% (1) 

1 2 3 
 
Floods often occur in Perintis road 
 

37 Percentage of area in • Below/equal to 50% (3) 1 2 3 There are no protected areas 

No Indicators  Classification and Weight Score  Justification of Score 
1 2 3 

 Infrastructure and 
Facilities       

1 Road material dominant  
1. Asphalt (3) 
2. Concrete (2) 
3. Soil (1) 

1 2 3 Concrete roads are more dominant 
and are located along village roads  

2 Education facilities  
1. Senior high school (3) 
2. Junior high school (2)  
3. Elementary school (1) 

1 2 3 There is only one Elementary 
School and Junior high school  

3 Public health facilities  

1. There is a community health center 
(3) 

2. There is a village health center (2) 
3. There are no health facilities (1) 

1 2 3 There is only a village health 

4 
Communication 
facilities 

• There are Post Office and 
telephone line (3) 

• There is only public telephone (2) 
• No Post Office and telephone line 

(1) 

1 2 3 
There is a post office and courier 
office as well as two towers 
belonging to mobile phone provider  

5 Fresh water sources 

• Provide by local water company 
(3)  

• Local piping (2) 
• Other (1) 

1 2 3 
Use of drinking water from local 
piping 78%, local water company 
PDAM 21%, and another 1% 

6 Domestic fuel sources 
• Gas/Electricity (3) 
• Kerosene (2) 
• Firewood/Others (1) 

1 2 3 Gas consumption 99%, firewood 
1%  

7 Households’ percentage 
using electricity 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 All households are using electricity 
(100%) 

8 Ease of reaching health 
facilities 

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 16 m, and the farthest distance 
from the house is 2.67 km 

9 Ease of reaching public 
market  

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 22 m and the farthest distance 
from the house is 2.32 km 

10 Ease of reaching shops  
• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 On the main road there are shops 
row and several small shops 

11 Ease of reaching 
education facilities  

• Very easy (3) 
• Quite easy (2) 
• Difficult (1) 

1 2 3 
The closest distance from the house 
is 10 m and the farthest distance 
from the house is 2.77 km 

12 
Bank and credit 
facilities 

• There are banks and 
credit/insurance facilities (3) 

• There is only banks or credit 
facilities (2) 

• No facilities (1) 

1 2 3 There is a Credit Union Company  

13 Public Market  

• There is a permanent market and 
open every day (3) 

• There is a non-permanent market 
and open every day (2) 

• There is a non-permanent (1) 

1 2 3 
There is a non-permanent market, 
and open only in Saturday and 
Sunday 

14 
Houses percentage with 
good sanitation  

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 
99% of the houses have used a 
toilet/septic-tank 

15 Telecommunication 
facilities   

• Strong internet connection (3) 
• Delayed internet connection (2) 
• No connection/network (1)  

1 2 3 There is an internet connection, but 
not to strong  

16 Sport field/facilities  

• There is more than 1 sports field 
(3) 

• There is 1 sports field (2) 
• No sports field (1) 

1 2 3 There is no sports field 

 Social, Economy, and 
Health       

17 Employment/business 
field dominant  

• Entrepreneur (3) 
• Public services (2) 
• Farming (1) 

1 2 3 

The majority of people work as 
farmers 55%, traders 1%, civil 
servants 3%, students 41%, not 
working 5% and others 13% 
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Figure 4. (Cont.) Table of village competitiveness indicators. Source: Data Collection & Analysis, 2019.

Based on the above table, the measurement of the competitiveness level in Aruk 
villages is carried out by dividing 3 level of classifications, such as (1) high com-
petitiveness, (2) medium competitiveness, and (3) low competitiveness. The calcu-
lation is carried out by multiplication between the highest (3) and lowest scores (1) 
of the indicators with the total number of the indicators (37) The highest score is 3 
x 37 = 111, and the lowest score is 1 x 37 = 37. Based on the table above, the scor-
ing results for the level of competitiveness is 69 and included in “Medium Com-
petitiveness” category.

Figure 5. Table of village competitiveness indication. Source: Analysis, 2019.

ICT Literacy Readiness Measurement 
In measuring the community ICT literacy/readiness it is related to the use of 
technology and media, where one of the most important elements is the exis-
tence of an internet network and its use (Ahlawat, 2017; Shukla, 2016). To measure 
readiness to apply the smart village, it is necessary to first measure the literacy 
or ICT readiness in the community, so that how prepared the village community 
is in terms of applying the smart village concept is understood. Some indicators 
were developed based on several studies (Burhan, 2015; Covello, 2010; Johnson, 
2007; Catts el al, 2008; Wahyono et al, 2010). In the survey activities, there are 233 
residents (community/villagers) respondents were willing to provide information 
related to research indicators. From the measurements that were made, the indi-
cations of ICT readiness in Aruk village can be described as follows:

Syaiful Muazir et al.

No Indicators  Classification and Weight 
Score  

Justification of Score 1 2 3 

 Social, Economy, and 
Health       

33 Home industry 
• There are many (3) 
• There are few (2) 
• None (1) 

1 2 3 There is no home industry 

34 

Teacher ratio to number 
of student (for 
elementary and junior 
high school students 
(max 1:20)  

 
• The ratio is in accordance with 

standards (3) 
• Only one is in accordance with the 

standard (2) 
• The ratio is not accordance with the 

standard (1) 
•  

1 2 3 

For elementary school: 
The number of teachers is 7 people 
and students are 198 
Ratio = 1: 28 
For junior high school: 
The number of teachers is 13 
people and students are 136 
Ratio = 1: 10.5 

35 
Vocational/engineering 
graduates (high 
school/college) 

• Above/equals to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 

The last dominant level of 
education is: elementary school SD 
35%, junior high school 19%, 
vocational high school 13%, senior 
high school 24%, college 3%, no 
school 6% 

 Territorial •      

36 

Percentage of areas 
prone to disasters 
(earthquakes, landslides, 
floods) 

• None (3) 
• Below 50% of the area (2) 
• Above or equal to 50% (1) 

1 2 3 
 
Floods often occur in Perintis road 
 

37 
Percentage of area in 
protected areas 

• Below/equal to 50% (3) 
• Between 50% - 80% (2) 
• Above/equals to 80% (1) 

1 2 3 There are no protected areas 

 Total Score •   69   
 
 
 
 

 •      

 

High Competitiveness Medium Competitiveness Low Competitiveness 
Score: 86.6 - 111 Score: 61.6 – 86.5 Score: 37 – 61.5 

Aruk Village Competitiveness Total Score = 69 
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Figure 6. Table of community ICT literacy/Readiness Indication. Source: Data Collection & Analysis, 

2019.

Based on the above table, the measurement of the ICT literacy/readiness in Aruk 
villages is carried out by dividing 3 level of classifications, such as (1) very ready, 
(2) quite ready and (3) not ready. The calculation is carried out by multiplication 
between the highest (3) and lowest scores (1) of the indicators with the total num-
ber of the indicators (11) The highest score is 3 x 11 = 33, and the lowest score is 1 
x 11 = 11. Based on the table above, the scoring results for the level of competitive-
ness is 16 and included in “not ready” category. 

Figure 7. Table of community ICT literacy/Readiness Indication. Source: Analysis, 2019.

After understanding the conditions of ICT literacy/readiness in Aruk village, Based 
on several studies (Somwanshi et al, 2016; Fannel et al, 2018; PWC, 2017; Ramach-
andra et al, 2015; Shukla, P Y. 2016), it is generally found that there are 4 village 
pillars then classified in seven measurement indicator categories that consist of 
the following: (1) physical infrastructure, (2) energy, (3) sanitation and drainage, 
(4) socio-economic factors, (5) the environment, (6) community and government, 
and (7) ICT competencies of the village officer. From the measurements that were 
made, most of the indicators may include in the Village Competitiveness measure-

Measuring & Evaluating…

No Indicators Classification and Weight Score Justification of Score 
1 2 3 

1 
Percentage of households 
mastering PC/Laptop 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 
Having a computer = 13%, none = 
87%  

2 Percentage of households with 
internet access 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 Frequent internet access = 27%, not 
often 15%, and never 59%  

3 
Percentage of population 
listening to TV broadcasts 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 
Frequently watching TV broadcasts 
= 92%, rarely watch = 5%, and no 
TV = 4%  

4 Percentage of population 
listening to radio broadcasts 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 
Frequently listening to radio 
broadcasts = 0%, rarely listening to 
radio = 1%, and no radio = 99%  

5 Percentage of population reading 
newspapers 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 
Subscribing to newspaper = 1%, not 
subscribing, but read newspaper = 
2%, not subscribing = 97% 

6 Percentage of households owning 
a line-phone 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 Yes = 0%, None = 100% 

7 Percentage of households owning 
mobile phone 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 Using mobile phone = 74%, no 
mobile phone 26% 

8 Percentage of book (references) 
ownership 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 Owning books = 3%, No books = 
97% 

9 Percentage of mobile phone 
application availability 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 phones with applications, 51%, no 
applications 49%  

10 Percentage of computer and 
internet use 

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 Can use internet = 27%, 
Not often = 15%, never 59%  

11 
Percentage of knowledge about 
the consequences and impacts of 
ICT use  

Above/equal to 80% (3) 
Between 50% - 80% (2) 
Below/equal to 50% (1) 

1 2 3 Knowing the impact of ICT = 74%, 
not knowing = 26% 

 Total Score  16  
 

Very Ready Quite Ready Not Ready 
Score: 25.1 - 33 Score: 18.1 - 25 Score: 11 - 18 

Aruk Village ICT literacy/Readiness Total Score = 16 
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ment (figure 3). Based on the smart village pillars, one of the main indictors is an 
ICT competency of the village officers. To measure this competence, the survey 
was conducted on 21 respondents as village officials (not included in community/
villagers’ respondents), who willing to filled the questionnaires and to be inter-
view. Form the survey that have been made, the measurement of the village of-
ficers ICT competencies was found as follows:

Figure 8. Table of village officers ICT competencies indications. Source: Data Collection & Analysis, 

2019.

Based on the above table, the measurement of village officer’s ICT competencies 
in Aruk villages is carried out by dividing 3 level of classifications, such as (1) high 
competence, (2) medium competence and (3) low competence. The calculation is 
carried out by multiplication between the highest (3) and lowest scores (1) of the 
indicators with the total number of the indicators (11) The highest score is 3 x 12 = 
36, and the lowest score is 1 x 12 = 12. Based on the table above, the scoring results 
for the level of competitiveness is 32 and included in high competence category.
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No Indicators Classification and Weight 
Score 

Justification of Score 1 2 3 

1 Internet access  
• Frequently use (3) 
• Not often (2) 
• Never (1) 

1 2 3 Often use the internet = 85%, not 
often = 15%, never = 0% 

2 Computer ownership  
• Above / equal to 80% (3) 
• Between 50% - 80% (2) 
• Below / equal to 50% (1)  

1 2 3 
Having a computer = 67%, 
none = 33% 

3 Ability to do website search 
• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1)  

1 2 3 Can do a website search = 83%, 
Cannot do a website search = 17% 

4 
Ability to use internet 
services  

• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 
Can use internet services = 83%, 
Cannot use Internet services = 17% 

5 Ability to create and manage 
a blog 

• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 Unable to create and manage a blog 

6 Ability to change the 
computer appearance  

• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below / equal to 50% (1) 

1 2 3 

Able to change the computer 
appearance = 71%, 
Unable to change the computer 
appearance = 29% 

7 Internet uses  
• Use the internet frequently (3) 
• Use internet, but rarely (2) 
• Not yet using (1) 

1 2 3 Often use the internet = 57%, rarely 
use = 43% 

8 Knowing the positive impact 
of the internet  

• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1)  

1 2 3 
Knowing the positive impact of the 
internet = 70%, not knowing it = 
30% 

9 Knowing the negative 
impacts of the internet  

• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 
Knowing the negative impact of the 
internet = 74%, not knowing it = 
26% 

10 Cell phone ownership  
• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1) 

1 2 3 Everyone owns a Mobile Phone 

11 
Ownership of social media 
applications on mobile 
phone 

• Above/equal to 80% (3) 
• Between 50% - 80% (2) 
• Below/equal to 50% (1)  

1 2 3 Everyone has social media 
accounts 

12 The most dominant Cell 
phone Use  

• Internet access (3) 
• Calling and sending messages 

(2) 
• Others (games) (1)  

1 2 3 Calling = 48%, sending messages = 
4%, and internet = 48% 

 Total Score   32   
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Figure 9. Table of village officers ICT competencies indication. Source: Analysis, 2019.

Towards A Competitive & Smart Village
From several findings mentioned above, it can be seen that the border village has 
been “built” through a physical infrastructure developmental approach. This can 
be seen from the average score of the physical infrastructure in each indicator’s 
categories of measurement in village competitiveness indication. Most of the 
indication are in the moderate score (score 2). However, when the readiness of the 
community to support the application of communication technology (ICT literacy/
readiness) was considered, it was found that the community is still not ready as 
can be seen from the low score. In terms of ICT readiness, the public was found 
to be familiar with the use of televisions as sources of information. Furthermore, 
the use of and access to the internet is still relatively low, and the use of mobile 
phones as a communication medium is only for two-way communication (call) 
and not for the utilization of other technologies such as the internet. However, 
viewed from the readiness or competence of village officers in Aruk village, it can 
be seen that in general, village officers have been able to use devices or applica-
tions from ICT. These capabilities can be the important thing in helping the com-
munity in terms of ICT-based public services.

As per the measurement that has been done, it can be seen that Aruk village as a 
border village has the potential for physical development/existing infrastructure 
and the readiness village officers to operate the application of ICT. This needs to 
be undertaken with the development of non-physical elements so that the quality 
of human resources also increases. From the perspective of the development of 
smart villages, the quality of ICT literacy/readiness in the community also needs 
to be a serious concern. In terms of physical development, the acceleration of 
society following technological developments, especially ICT – which has become 
a part of everyday life – to support communication and searching for information 
needs to be considered. 

From the discussion above, it underlined that the community's literacy is still low 
so that the correlation will be influential in line with the application of smart vil-
lage concept and the efforts to increase the village competitiveness. In several dis-
cussions, it was discussed how the preparedness of implementing smart villages is 
related to the readiness of the village communities, especially the implementation 
of technology. According to Natarajan & Kumar (2017) the common lacks of infra-
structure in villages are such as the inadequacy of irrigation, electricity, and clean 
water systems. For this reason, strategies that can be carried out are to provide 
an appropriate education for rural communities, increase awareness of the im-
portance of using technology (ICT), and improve the skills needed by the market. 
Andari & Ella (2019) said that the development of rural areas had not been car-
ried out well due to internal factors such as the lack of initiative and community 
knowledge, especially for technology. They continued, the application of smart 

Measuring & Evaluating…

High Competence Medium Competence Low Competence 
Score: 28.1 - 36 Score: 20.1 - 28 Score: 12 - 20 

Village Officer’s ICT Competencies Total Score = 32 
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villages did not necessarily have to use the ICT approach, but the emphasis was 
on the appropriate technology to support the potential of communities, particu-
larly in increasing agricultural and livestock production. Besides, in developing 
the smart village concept, a participatory approach also needs to be carried out to 
involve all parties, especially the village community, in determining the technol-
ogy model that can be applied and learned by the communities. 

According to Pwc (2017), one of the challenges in implementing smart villages is 
how to make "technology" accessible and used by the community. The issue of 
ease of application of technology is also a significant consideration in the research 
of Razak et al. (2013). In several studies, it was found that the ability of technology 
adaptation, including the inability of communities to use technology, was the pri-
mary evaluation of a smart village program succeeding or not. In supporting the 
application of smart villages in village communities, according to Shukla (2016) 
education for young people in villages is needed to prepare for the application of 
smart village concepts. For this reason, improvements in the quality of education 
and ICT literacy are required and are the main starting point for starting the idea 
of smart villages.

According to Vasisenaho & Sutinen (2010) one of the challenges in the application 
of ICT technology is its integration in the local culture, which is sometimes differ-
ent from the technology or culture of the country of manufacture. Usually, people 
in developing countries do not have enough experience in utilizing technology to 
support their lives. The social activities of rural communities are often indirect 
with others and tend to be passive in the use of technology that supports their ac-
tivities. For this reason, the application of smart villages must at least consider lo-
cal cultural conditions and local needs. According to Zavratnik, Kos & Duh (2018) 
To develop smart villages can be done by looking at the potential, assets, and new 
opportunities that can be developed. From that perspective, the development of 
smart villages can involve traditional methods that are applied with digital media 
and telecommunications that aim to support the activities and businesses. The 
main thing is to ensure that all applications of the technology are in accordance 
with the capabilities of the community, desires, and cultural environment. These 
things can be done with a bottom-up planning approach that is integrated with a 
partnership with other parties involved. Ahlawat (2017) said that the development 
of smart villages could be done with the Information and Communication Tech-
nology (ICT) approach that is under with the existing geographical conditions and 
existing infrastructure and is supported by the possibilities of interaction between 
the surrounding areas to create trade and business. Like smart city, smart village 
concept is to have the same goal, which is to provide solutions to rural problems, 
such as poverty, health, education, technological backwardness, lack of informa-
tion, and territorial issues (Subekti & Damayanti, 2019). At current conditions, the 
use of mobile phones (cell phones) has become common in the community, even 
in the rural area. So that in applying the concept of "smart village" the use of mo-
bile phones can be crucial in implementing smart village applications because it is 
easy to use by the village community.

Syaiful Muazir et al.
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In supporting the development of smart villages, continuous and sustainable ef-
forts need to be made with an emphasis on village potential and bottom-up plan-
ning. Also, the synergy between stakeholders needs to be elevated by strengthen-
ing each role (Subekti, Damayanti, 2019). Synergy includes efforts by the village 
government to use technological advances, the role of the community to continue 
to innovate and participate in encouraging the initiation of technology-based 
economic development. Concerning to Aruk village, the village officers has been 
working with residents to make a good impact on village development. In that 
case, the development of smart villages needs to have leaders who have good 
vision and strategy, as well as transparency in the village budget (Syaodih, 2018). 
The village officers then organize the villagers to work together with related par-
ties to develop a smart village. Because one of the principles of smart villages is 
the synergy between elements based on the use of technology (Herdiana, 2019). 
In studies conducted in the Aruk village, the development of smart villages can 
be done continuously, especially on emphasis to increase the "knowledge" or hu-
man resources in the village for technology application (Sutriadi, 2018). Currently, 
Aruk village had strength in adequate infrastructure, since the implementation of 
priority development policies in the border and outer regions in Indonesia. On that 
basis, the development of smart villages in Aruk village can be initiated to improve 
the quality of public services and support the potential of the village.

In terms of its development, a smart village concept and its application that has 
been developed and discussed previously can be used as a case study. The devel-
opment of smart village may increase the regional competition (Garggiulo, C dan 
Tremiteera, 2015). Some smart village case studies were taken through references 
(literature) from countries such as Indonesia, Malaysia and India. In Indonesia, 
there are several villages with different approaches, such as Hargotirto Village 
which implements smart tourism, Kulonprogo Regency which implements smart 
economy, smart governance, and smart living, based on study carried by Purwanto 
et al. (2019). In Malaysia there is one, Ks Besting. From the study of Razak et al. 
(2013), it generates a recommendation for smart village implementation plan. 
Also, in India there is one village namely Ragihalli panchayat based on the study 
of Ramachandra et al (2015). Some of the strategies that can be developed are as 
follows:

1. Develop or initiate a smart system with integrated management through con-
ventional and digital systems, applied in marketing, financial management, 
and social media.

2. Develop local products for self-consumption or sale which are supported by 
an online marketplace system.

3. Develop smart governance by using information technology and telecommu-
nications for public services. 

4. Develop data and information for local products and tourism potential.
5. Develop smart living that aims to open information and access information in 

daily life, such as health, security, and public services.
6. Developing sustainable agriculture/plantation systems that lead to water and 

plant management, information systems, and training for agriculture.

Measuring & Evaluating…
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The initiation of smart village development to increase the competitiveness may 
done through several stages such as (1) community empowerment through lit-
eracy, recognition of potential, building technological expertise and promotion, 
(2) developing smart village systems through increased knowledge and ongoing 
collaboration and participation of other parties, and (3) develop sustainable in-
formation systems that help to solve villagers’ problems and support community 
empowerment through information systems that have been formed through com-
munity participation in its development. Based on the result of ICT literacy assess-
ment, the existing conditions, and the case study above, an indication of the initial 
strategy can be developed. In developing smart villages at the border area, several 
plans can be initiated through several steps as follows:

Figure 10. Table of strategy indications of border smart village (in Aruk Village) development. Source: 

Analysis, 2019.

Judging from the assessment of the level of village competitiveness in Aruk, the 
competitiveness has reached a fair category (medium competitiveness) with 
the strength in the facilities and infrastructure that the government has built in 
recent years. However, if a detailed look at each category, it can be seen that the 
social, economic, and health categories have quite a lot of minimum average score 
(score 1). This is also relevant to the readiness of ICT literacy in the community, 
the assessment has a low score. In this study, the development of a smart village 
would be one of the strategies to increase the competitiveness of villages that are 
relevant to the welfare of rural communities. If a “what-if-analysis” is carried out 
with the assumption of an increase in the score of 20% (maximum) from the cur-
rent condition by carrying out development strategies on ICT literacy readiness in 
the community, the number of increased scores obtained is 20/100 x 16 (current 
score) = 3.2., so that the projected total score obtained in ICT literacy readiness 
category is 16 + 3.2 = 19.2. In this analysis and projection, the score can increase 
into the “quite ready” category.

Syaiful Muazir et al.

No Aruk Village Condition  Strategy Indication 

1 Community ICT literacy is still low Community empowerment through literacy, recognition of 
potential, building technological expertise and promotion 

2 Adequate infrastructure development 
Start to develop or initiate a smart system with integrated 
management through conventional and digital networks, starting 
from public services to everyday living (smart living) 

4 
The competence of the Government Employee 
(civil servant) that has well managed to 
delivered public services at the village 

Started to develop or initiate a smart system in public services 
with integrated management through conventional and digital 
systems 

5 
The local village product (outcome) from 
agriculture and natural condition are still not 
fully utilized  

Develop local products for self-consumption or sale which are 
supported by an online marketplace system. Besides, online 
(tourism) promotion should be promoting as well 

6 

 
Low human resource competitiveness and 
socio-economic facilities  
 

Developing community empowerment through information 
systems that have been formed through community participation 
in its development. Also, it can also be improved facilitation of 
technology literacy (ICT) 

7 Less health workers  Developing e-health ICT based, which developed through online 
media to support active medical personnel at the village 

8 Low level of education  

Develop smart living that aims to open information and access 
information in daily life in order to provide information and 
education service to community. This strategy is a supporter of 
the main primary education service policy provide by the 
government 
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Conclusion
In the development of border smart villages, Aruk village generally has a “suf-
ficient” score in the level of village competitiveness. The sufficient average score 
is on the assessment of the availability of facilities and infrastructure that have 
been built in recent years. However, if seen specifically regarding the readiness of 
the community in ICT literacy to support the smart village application, the as-
sessment has a low score. On the other hand, from the assessment of the ability 
or competence of village officers in ICT, the assessment is quite promising with a 
high score and includes the category of “ready” to apply the smart village concept, 
especially in the use of ICT. Aruk village can be said to already have strong “assets” 
in the form of adequate infrastructure and ICT competence for village officers or 
leaders. The development of Aruk village can then be carried out in the aspect of 
social, economic, and health sectors as well as the readiness of the community in 
using technology, especially the literacy/readiness in the use of ICT. Furthermore, 
it is necessary to encourage community facilitation to prepare the community in 
using and manage existing infrastructure and prepare to use technology in par-
ticular to support the application of the smart village concept, which in turn can 
help increase the village competitiveness and community welfare. If development 
plans are carried out in the future, Aruk village is projected to have a high level of 
competitiveness, especially in the use of ICT "tools" towards a smart and competi-
tive village.

Another contribution of this research is to provide an overview of the indicators in 
assessing and evaluating a smart village competitiveness in a lagging area or bor-
der area. From the summary of several previous studies as well as the indications 
that have been compiled beforehand, it is found that assessment and evaluation 
indicators in developing smart villages, including (1) infrastructure and facili-
ties, (2) social, economic conditions and health, and (3) territory. Apart from that, 
the village can also be assessed for its technology use and media in the network 
system. 

Acknowledgements 
We thank to Ministry of Research, Technology, and High Education Indonesia 
(Kemenristekdikti) for financial support of the research through Multi-Years Basic 
Research Scheme 2019-2020.

References
Ahlawat, Joginder. "Smart Villages, Information Communication Technology and Geographical 

Information System." International Journal of Current Trends in Science and Technology Smart Villages, 

Information Communication Technology and Geographical Information System 7 (2017): 20232–20238.

Andari, Rosita Novi, Susy Ella. “Developing A Smart Rural Model For Rural Area Development In 

Indonesia.” Journal Borneo Administrator 15 (1) (2019): 41–58.

Bristow, Gillian. Critical Reflections on Regional Competitiveness: Theory, Policy, Practice. Oxon: Routledge, 2010.

Burhan. “Village Youth and Information Technology in Buton Regency." Shautut Tarbiyah Ed. Ke-32 Th. XXI 

(2015).

Measuring & Evaluating…



161  | Volume 22, 2021 – Journal of Urban Culture Research

Catts, Ralph and Jesus Lau. Towards Information Literacy Indicators: Conceptual Framework Paper. Paris, 

France: UNESCO, 2008.

Covello, Stephen. A Review of Digital Literacy Assessment Instruments. Syracuse University, 1–31, 2010. 

www.apescience.com/id/wp-content/uploads/DigitalLiteracyAssessmentInstruments_Final.pdf 

(accessed August 2018).

Cuckovic, Nevenka, Kresimir Jurlin, Valentina Vuckovic. “Measuring Regional Competitiveness: The Case 

of Croatia." Southern European and Black Sea Studies Vol. 13, No. 4 (2013).

Fennell, Shailaja, Prabhjot Kaur, Ashok Jhunjhunwala, Deapika Narayanan, Charles Loyola, Jaskiran Bedi, 

and Yaadveer Singh. “Examining Linkages between Smart Villages and Smart Cities: Learning 

from Rural Youth Accessing the Internet in India.” Telecommunications Policy 42 (10) (2018): 810–23. 

https://doi.org/10.1016/j.telpol.2018.06.002.

Garggiulo, Carmela and Maria Rosa Tremiteera. “Smart City, Metropolitan Areas, and Competitiveness." 

TeMA Journal of Land Use Mobility and Environment Vol. 8, No. 2 (2015).

Herdiana, Dian. “Development of the Smart Village Concept for Villages in Indonesia.” Iptek-Kom 21 (1) 

(2019): 1–16. https://doi.org/10.33164/iptekkom.21.1.2019.hal.

Huggins, Robert, Hiro Izushi, and Piers Thompson. “Regional Competitiveness: Theories and Methodologies 

for Empirical Analysis." JCC: The Business and Economics Research Journal Volume 6, Issue 2 (2013): 

155-172.

Huovari J., Aki Kangasharju and Aku Alanen. “Constructing an Index for Regional Competitiveness." In: 

Acs Z.J., de Groot H.L.F., Nijkamp P. (eds) The Emergence of the Knowledge Economy. Advances in Spatial 

Science. Berlin, Heidelberg Springer, 2013 https://doi.org/10.1007/978-3-540-24823-1_7.

Johnson, Genevieve Marie, and Genevieve Marie Johnson. 2007. “Functional Internet Literacy: Required,” 

E-Learning 4 (4) (2007): 433–41.

Khee, Giap Tan and Kartik Rao. “Sub-national Competitiveness Analysis and Simulation Studies for 35 

States and Union Territories of India." International Journal Indian Culture and Business Management 

Vol. 10, No. 4 (2015).

 

Krejcie, R, V., and Morgan, D, W. (1970). Determining Sample Size for Research Activities. Educational and 

Psychological Measurement 30, 607-610.

Mark, Thissen, Frank Van Oort, Dario Diodato, A. Ruijs, Raquel Ortega-Argilés. Regional Competitiveness 

and Smart Specialization in Europe. Glos, UK PBL Netherland Environment Assessment Agency, 2013.

Ministry of Finance. Studies On Policies To Strengthen Regional Competitiveness In The Context Of Improving 

Community Welfare. Jakarta: Directorate General of Fiscal Balance, 2014.

Ministry of Villages. Disadvantaged Regions, and Transmigration of the Republic of Indonesia. Village Data, 

Disadvantaged and Particular Areas, and Transmigration Data http://datin.kemendesa.go.id/simpora/

Dashboard_Umumdsb.php (accessed August 2018).

Syaiful Muazir et al.



 |  162Volume 22, 2021 – Journal of Urban Culture Research

Muazir, Syaiful. "Applying Adaptive Network Urbanism to Improve Strategic Areas in Sambas Regency, 

West Kalimantan, Indonesia." 2016, www.airitilibrary.com/Publication/alDetailedMesh?docid

=U0026-0608201617315600 (accessed August 2018).

Muta’ali, Lutfi. Regional Analysis Techniques for Regional Planning, Spatial Planning and Environment. 

Yogyakarta: Badan Penerbit Fakultas Geografi, 2015. 

Natarajan, Gayathri and L Ashok Kumar. “Article ID: IJMET_08_08_121 Cite This Article: Gayathri 

Natarajan and Dr. L. Ashok Kumar, Implementation of IoT Based Smart Village for the Rural 

Development.” International Journal of Mechanical Engineering and Technology 8 (8) (2017): 1212–22. 

http://www.iaeme.com/IJMET/index.asp1212http://www.iaeme.com/IJMET/issues.asp?JType=I

JMET&VType=8&IType=8http://www.iaeme.com/IJMET/issues.asp?JType=IJMET&VType=8&ITy

pe=8. (accessed August 2018).

Nick, G.A. “Correlation Between European Smart Cities and Regional Competitiveness.” Scientific 

Proceedings - International Scientific Conference “Industry 4.0” 2 (2016): 45–49. http://industry-4.

eu/winter/sbornik/2016/2/12.CORRELATION%20BETWEEN%20EUROPEAN%20SMART%20

CITIES%20AND%20REGIONAL%20COMPETITIVENESS.pdf (accessed August 2018).

Nikolic, Miroljub, Milorad Filipovic, Slobodan Pokrajac. “Regional Competitiveness For Achieving 

Sustainable Development-The Case of Serbia." Industrija Vol. 44, No. 3 (2016).

OECD. Regional Competitiveness and Skills. 1997. www.oecd-ilibrary.org/urban-rural-and-regional-

development/regional-competitiveness-and-skills_9789264162013-en (accessed January 2019).

Porter, Michael E. "Key Drivers for Inner City Growth." Paper presented at the Inner City Economic Summit, 

Initiative for a Competitive Inner City, Cleveland, OH, October 23–24, 2013. www.hbs.edu/faculty/

Publication%20Files/2013-1024---ICIC_Economic_Summit---Michael_Porter_b2c4d06f-c383-

4a4f-a87b-7258301814b3.pdf. (accessed August 2018).

Pricewaterhouse Coopers (PwC). “An ICT Approach to Rural Metamorphosis: A White Paper.” 

PriceWaterhouse Coopers Rural Metamorphosis Report 2: 1–30, 2017.

Purwanto, Erwan and Agus Dedy Permadi (eds). Smart Village: Policy Transformation and Village Development 

Responding to the Era of the Industrial Revolution 4.0. Yogyakarta: Center for Digital Society, 2019.

Ramachandra, T.V, Ganesh Hegde, Subhash M.D. Chandran, Vishnumayananda Swamiji, and Tejaswini 

Ananth Kumar. “SMART Ragihalli : Effort towards S Elf-Reliant & Self-Sufficient System 

Empowering M an Power (Rural Youth) with Appropriate Rural Technologies” Energy and Wetlands 

Research Group, Centre for Ecological Sciences, Indian Institute of Science, Bangalore - 560012, India (2015): 

https://doi.org/10.13140/RG.2.1.3615.6646. 

Razak, Norizan Abdul, Jalaluddin Abdul Malik, Murad Saeed, John Holmes, Terry Van Gevelt, John 

Holmes, The Challenge, The Smart, and Villages Programme. “A Development of Smart Village 

Implementation Plan for Agriculture: A Pioneer Project in Malaysia.” Computing & Informatics, 4Th 

International Conference, 2013, no. 024 (2013): 495–502.

Measuring & Evaluating…



163  | Volume 22, 2021 – Journal of Urban Culture Research

Ridwan, Basri Hasanuddin, Muhammad Amri, Madris. The Determinants of Regional Competitiveness in 

Indonesia. Scirj Vol V issue XII (2017).

Robert V. Krejcie and Daryle W. Morgan. “Determining Sample Size for Research Activities." Educational 

and Psychological Measurement 30 (1970): 607-610.

Shukla, Pritesh Y. “The Indian Smart Village : Foundation for Growing India.” International Journal of Applied 

Research 2 (3) (2016): 72–74. www.allresearchjournal.com. (accessed August 2018).

Sinarti, Dwi Kartikasari, Bambang Hendrawan, Ari Wibowo. “Competitiveness Measurement Of District / 

City In Kepri Province." Jurnal Akuntansi, Ekonomi dan Manajemen Bisnis Vol. 6 No. 2 (2018): 179-190.

Somwanshi, Rutuja, Utkarsha Shindepatil, Deepali Tule, Archana Mankar, Namdev Ingle, Guided 

Rajamanya, and A Deshmukh. “Study and Development of Village as a Smart Village.” Int. J. Sci. 

Eng. Res 7 (6) (2016).

Subekti, Tia, and Ratnaningsih Damayanti. 2019. “Application of the Smart Village Model in Tourism 

Village Development: A Study in the Tourism Village of Boon Pring Sanankerto Turen, Malang 

Regency.” Journal of Public Administration and Local Governance 3 (1) (2019): 18.

Suliswanto, Muhammad Sri Wahyudi. “Typology of District/City Competitiveness In East Java. Seminar 

Nasional dan Gelar Produk UMM (2017).

Sutikno, Maryunani. “Analysis of the Potential and Competitiveness of the District as the Growth Center 

for the Development Area Unit (Swp) of Malang Regency." Journal Of Indonesian Applied Economics V. 

1, N. 1, (2012) Http://Dx.Doi.Org/10.21776/Ub.Jiae.2007.001.01.7.

Sutriadi, R.“Defining Smart City, Smart Region, Smart Village, and Technopolis as an Innovative 

Concept in Indonesia’s Urban and Regional Development Themes to Reach Sustainability.” IOP 

Conference Series: Earth and Environmental Science 202 (1) (2018) .https://doi.org/10.1088/1755-

1315/202/1/012047.

Syaodih, Ernady. “Smart Village Development.” The 9th International Conference of Rural Research and Planning 

Group 22–33 (2018).

Vesisenaho, Mikko. “Smart Morning in an African Village: Diversifying Technologies within a Tanzanian 

Context.” Seminar.Net 6 (1) (2010): 60–75.

Wahyono, Sugeng Bayu and Pujiriyanto. Path Analysis Against the Level of Information and Communication 

Technology Literacy (ICT Literacy) in FIP Students UNY. Yogyakarta, Research Report FIP UNY, 2010.

Zavratnik, Veronika, Andrej Kos, and Emilija Stojmenova Duh. “Smart Villages: Comprehensive Review 

of Initiatives and Practices.” Sustainability (Switzerland) 10 (7) (2018). https://doi.org/10.3390/

su10072559.

Syaiful Muazir et al.


