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Social impacts of using a solar panel for rural
coastal communities: A case study from
Karimun Regency, Kepulauan Riau

Wy i ‘t'mj:'nmuju.".._ LYY Wah}lmﬂ:? Fiiri Kul‘niallingﬁ.ihl? Mexliersdicorinar Mal‘ndhn.ﬂm{
Fahavu Sulistowatt”, Maohammad 6.7 Yunanto, Fifi Mofiyanti”, and Tri Sammurnlsari®

'Depanment of Public .-\dla.lstmlj-;m._ Universitas Mamtim Raja Ali Haji, Tanjungpinang, Indomesia
*Department of Socwology, Universitos Maritam Rajs Al Hagi, Tom ungpineng, Indoness
‘Depattment of Public Administration, Universitas Braod jya, Molang, Indonesia

'De ent of Public Administration, Universites Lampung, Bandar Lampung. Indoncsia

"Sek MNnggi T Adiministrasi “AANT, Yo kara, Indomess

PSTP Trizakoi, IKPY Bintro, Tanah Kwsir, 12330, Jakara, Indonesia Indonesia

Abstract The Indonesin govanment has implemenied a solor panel
perlicy ta avercome o imitabon of clecincal avaloblity n remoge islomds,
Unfrtumately, the prior studics hove fiven o hitle concarn t examing the
socinl effeet of the podicy. Therelore, this paper addresses the rescarch gogp
by testing the difference in social impacts of aolar cell vsage. Befone and
affer analysis was used i this study, This rescoreh was conducied wsing a
muUrvey i]rlr.ﬂ'l.lul.'ll o B I'IJIHI coaslal -L'I1IIII1I.I.!.i|.iE!|- jII H.i."'ilﬁuﬂ Rl‘.‘EEIE:-I'.
Kopulasan Rinu, Indonesia. The research was wrnnged from May to
Cctobser 2019, The respondent was Jwsen using sinple mndom samgpling.
262 respondents from these Tt@s were voluntarily mvolved in the
survey. Datn werg pnabsed osmp descripiive statistics ond o paired sample
it by applying SPE5 The findings revieal that there are significant
differences in communitics” social copital in terms of secinl relationships,
frasd, pardicipation in the sommunity, snd brotherhood, belore and afler the
pelicy 15 applied. Albough solar panels provide many cmveniences o
siciety, social capital decreases o lower level than before. The
contrbutzms of the research fo the theory sl prachice are discussed,

1 Introduction

Indonesian governmenl strves to realize energy equalily for rumal and villages in remole
Izlands all aver the region. In addition to providing affordable energy, the government must
also make a trensition to a renewable and In“'—rmm system that 15 targeted, consistent,
melusive, and has clear tarpets and idicators, One way s o prioctize the use of
decentrabeed renewable energy by kveraging kcal renewahle resovrces and technologe s
This strutegy s imporant because i can reach many underdeveloped wreas, the use of
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renewahle energy thal & in accordance with the local potential such as water, sunlight,
wind, and hiomass, ag well as ocean waves is an economical option for the long term [ 1],

Severul programmes are mtroduced to address unequal energy m the Indonesian regron.
One of the programmes s solar panel sssistance for a commumity m the villages on the
remote islands. It is an aid to solve the problem of electricity needs i remote {llages. as
well a= 1o reduce the dependence on fossil energy. This programme is entirely funded by
Deuiscke Gesellschall fir fntermanonale Zusammenarbei (GLE) [2]. The inplementation
ol the pmgnnﬁ is conducted throwgh 2 collaboration between the Winisiry of Marine and
Fisheries and the Ministry of Encrgy and Mineral Besources, The propramme 1s conducted
by delivering solar panel facilities to households in remote islnds arca in several provinces
m Indonesia, Solar pewer plamls with o total capacity ol 13500 MWp have been
comstructed in several regions throughout Indoncsia since the program's inception. The
government has a positive strategy to expand the program until it reaches 250 MWp by
2025 [3].

Ume of the regions obtaining the relief 15 Korimun Regency in Kepulrvan Riss. Tanjung
Hatu Kecil and Tanjung Hutan are two villages sdmitting the assistance in Karimun
Tanjung Batu Kecil village received solar power plant lighting assistance in 2015, Based on
the village administration data, the village govermment receved assistance in the form of a
75 KWp capacity of solar panel with an alfocation of 300 watts per day. In March 2016 the
solar power plant can be enpoyed by the community i the villsge, There are around 534
households in Tanjung Hutan and 595 households m Tamjung Batu Kecil as the list of
rec jpients of the power plant assistance. Even though they meceive a small power, the
people are extremely grateful for the programme because it helps o address their electrical
problem,

Several works have addressed the impact of the new technology adopiion policy in
Indonesia, For mstance, Puira et al studied the effect of adopting biogas technology on
Indonesian farmers. Ther findings reveabed that smaltholder farmers in Indonesia use less
firewond after adopting bioges technology. Nevertheless, the effect utilising of sludge as an
organic fertileeer and the application of gas as a bouschol cooking fael could not be
assessed [4]. Yudithia et ol evahuted the economic effect of using solar cells in rural
coastal communities ol Kepolauan Riaw. By using a before and afler evaluston model, they
found that the adoption of solar cells affected income, expenditure, and the business chance
of fishermen houscholds [5]. Sehawati analysed the perceplions of the user in adopting
solar panels i urban Indonesia. Using an online survey, she pointed cut that the users
revenled that several problems in using o salar panel, inclueding high cost economic, kng-
ferm retum investment, and Himited sapport from the state electricity company (PLM and
the gpovernment [6].

Although these ius have investigated how new technology adopted by the society
can affect their Iife, & limated mumber of studies gives attention to the social impact of new
technobogy adoption. In addition, prior studies also merely focused on the case of rural
agrarian households in order to tend o ignore rural eoastal commumities [ 7], This study fills
the r.:man:]lmj in curent fitersture by evaluating the social impacts of the solar panel
programme. The objective of the current research 15 to investipate the social impacts of the

policy by analysing the case of fishermen's households using before and after evaluation.

2 Methods

A survey npproach was applied in this study to schicve the research’s ohjectives. It was
conducted on the houscholds using solar panel m two willages Tanung Bam Kecil and
Tanjung Hutan, in the Karimun Regency, Kepulauan Rigu. These villages wene chosen
becaunse they had received the programme m 2015 and it = currently persisted by the

(7]
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commmunities, This study was conducted from May to October 2019, The population of this
rescarch was all recipients of solar panels, 595 houscholds from Tanjung Bam Kecil and
534 houscholds from Tanjung Hutan. Usmg Krejoie & Morgan's [] formuls, the sample in
this research was 287 ouseholds, In fict, only 262 households were mvobved in the survey,
thereby the response rate was 91.29 percent. The process of data collection was supported
b ten research assistances. The researchers success fully interviewed 262 respondents usmg
g questionnaire. The questionmare was proposed by referrme o the theory and concepl
wsed. Before distriboning the questionnaire, the researchers discussed the questionnaire with
the member of the research team and early tested on a hmited sunple. The researchers
distributed the questionnaire after ensuring it was appropriate to be nsed,

The guestionnaire consisted of two sectons, neluding general miormation about the
respondent and surveved questions, The community’s social capital was adapted from
previous studies, such as Onyx and Buollen [9], and Engbers, Thompson, and Staper [ 10]. 1t
reflected four measurement variables, incorporating social relationships, trust, participation
in the commumity, and brotherhood. Every variable had 3 #oms, asseased by using & five
Likert’s scale, ranging from never to fregquently, so that all varmbles had 12 items. Social
rebtxonships ceferred 0 a recprocal relatwnship between imdividuals with one another,
affectmg each other, ind are based on awareness to help each other. Trust s related to an
attitude showing mutual trust between imdivideals in soceety. Community participation wis
an indhividual mvalved in all Mages or processes of socinl activities o communily group.
Brotherhood could be defined os a relationship or nner bond herween one person and
another which cannot be scparated.

From all wvariables and categories of policy, we offered four hvpotheses  furiher
examingd: (11 There was a significant difference in social relationships betore amd afier
policy implemented, (2) There was a significant difference of trust before and after policy
implemented, (3) There was a significant difference of participation in the community
before and after policy implemented, and (4) There was a significant difference of
brofrhood before and after policy implemented.

Data were processed by applying o statistical package fofg@ocial sciences {SP55 ) and
displayed imto deseriptive statistics and hypotheses testing. A paired sample f-test was
performed to slentify the difference in social capital between before and after policy
execution [11]. A signifcance level of pamred f-test was used as a basis For attracting 1he
resulis, The basis of decision-making for hypotheses testing was the significance level (p-
value). There was a difference if the outputs were ?B‘Iil-i:ﬂlﬂ]}' lewer than 0,03, However, il
wits 0 be oo difference if the significance 1s above (05,

3 Results and Discussion

3.1 Results

The demographie profile of the respondents rehed on the respondent's sex, age, educal il
level, and monthly expendiiure, as exhibied mm Table 1. m demosraphic condiwns
showed that from 262 respondents responding to our survevs, BT percent were female and
39,5 percent were male, Tt revealed thar magority of the respondents was femalke beciuse
most of femalks or fishenmen's wife staved at home when the rescarch was performed. The
averdge respondent’s age was more than 40 vears, and roughly 95 percent were marnied,
The educational background of the respondents was shightly low, with abmost 83 percent
were only junior high school, indicating the low educational opportunity for the people in
Indonesian remole islands. The monthly respondent’s expenditure was diverse i which
maore than 536 percent of the respondents spent their money around TR T 000, K-
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1,800,000 & momth. The respomdents of this rescarch were slightly simmalar to Yudhitia's ¢t

al. study [5].

Table 1. Espondent s characlersis

| Cubegory Liem Amount | Percentase
’ Male 103 393
Detli Fomale | 59 60.7
2140 4] 3E.6
= | =40 |16l | 6LS
Jumor High School 26 x4
Edweational Level Semuor High School 41 15.7
Do and Bachelor 5 |9
<)), 0] 5 2.3
0, (- | R0, O TR 9.8
Mouthly Expenditure (IDER) | 10000001 S00, 004 L4g 5.5
1,800, OCH0-3 (0 00 29 11.1
=3, 000000 L 0.4

Valdiy and reliabilidy of the daig before and after the programme were checked by
asscssing loading factors and Cronbach alpha. As the rule of thumb, the data were valid if
the loading factors were above 0.5 and reliable if the Cronbach alpha was greater than 0.6
[12]. A Spearman correlation was used to analyse vahdity using SPSS. As seen in Table 2,
resubts revealed all loading factors of each variable more than 0.5, meaning that the data
were valid, The findings also showeid that Cronbech alpha exceeded 0.6, implymg that the
data were reliable and can be Turther analvsed,

Table 2. Validity and Reliability Test

Before Frogramme Alter Prog rammie
i Implemented Implemented
o Laoadin Cronhbehy Loadin Croshach
g Alpha g Alpha
Socul Belationships
I L:.;Tﬁ greet other people 1 0.732 0.818
2, Talways aciwe ifthe peaple | 077 0,648 504 0,612
IV I 0,569 0,63
3. Tam willing 1o cooperale
with pihers when asked
Trust
1. 1 always believe in my
neighbour to help me ifTask | 0700 0063
2. | bebeve that my neighbour -
alvays cares about me and 0,750 0668 0, 862 0627
my family
3. 1 believe that my neighbour 0.2 et
helps me selflessly
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Participation in Community

1. | always get mvalved i the 0.87% 0.958
socinl activities m my village ' '

20 Tam very kind 1o help _ 0.839 0.797 0821 0.670
povermmend s programme m ¥ y g ;
my village .

. 1 am happy to donate to the LT R
necds of this village

Brotherhood

1. | abways care to oy
neighhour 0,784 0,895

2. | am always happy to help 0,831 0.731 0,828 (. 205
ey meihibour

3. T afready consider neighbours nal3 D825
like brothers

This study seeks the difference in the social capital of rural coastal commumities before
and afler solar panel assistance, m terms of social relatonship, rast, pachcipation in the
community, and brotherhood Using pairad sample r<test, the research achieves the study's
purpese, Before testmg the hypothesss, we ensure the dats o 011 nommaliny and
bomogencity tests, The tests show the data free of nommality and homogencity msoes and
can be furnher analysed,

As illustrated in Table 3, 4, and 5. a serics of ~est caleulation depict & sipnificant
different in social relationship before (Mean = 12,244, 850 = 1,544} compare to after the
programme excouted (Mean = 11542, 50 = Z.028), r = 5481 p = M. Theretore,
Hypothesis 1 s supported In term of community’s trust, there is sigmificont different
between before {Mean = 12.057, 50 = 1 .724) compare to after the programme imple mented
(Mean = [0.912, 80 = 1557, ¢ =7.917; p= 000, Thus, Hypathesis 2 iz accepted. In term
of participation i community, there 15 sigmificant different between before (Mean =
12061, 50 = 2.046] compare to afler the programme implemented (Mean = 10863, S0 =
2744 f = bblb p = 00, Thus, Hypothesis 3 15 supporded, In term of brotherhood, there
15 significant different between before (Mean = 12,187, §£ = 1.984) compare 1o afler the
progamme mmplemented (Mean = 10107, 50 = 30681 ¢ = 9656 p = 0, Thus.
Hypothesis 4 = suppariad.

Tahle 3. Paired Sample Statistics

Snd. Sid. Error
Variahle Mean M Deviation Mean
, . , Befumre 12244 242 L.544 Ags
Social Reltionshly [0 1 11343 | 30 2.028 125
i Before | 12057 | 262 1.724 107
Afer [ 10912 | 26 2.557 158
Participation in Beafore 12061 262 20606 26
Comumunity Adter LiLEn3 262 2744 AT
Hefore 12. 187 262 [.5E4 JA23
Brotherhood ~ After | 10107 | 262 3.06% 190

L)
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Table 4, Paied Sample Correlat ks

| Variahle N Correlation | Sig.

social Relationship 262 A5 A0

o Tmwt e R )

FH.I-'U.!IFH[H:III'I i 262 78 o
Commumnity

Brothechuod 262 A 113

J DL0S (agnificance level)
Table 5. Paired Sample T-Test

Snd.
Sud. Sig.
Variahle Mean Erroar f df
Deviation Mean {2 tailed)

Bocil .

Relationship iy 5 2074 128 3AR] 261 AL

Trust . 145 2341 145 7917 261 000
Participation

()] l. 198 2932 A%l SR I 261 o0’
CoammmLiity

Brotherhood 2030 1487 215 G636 261 . __

_'P <005 isﬁ;rn'l"li:unl:c leval)

3.2 Discussion

The results suggest that all hypothetical prepositions are aceepted in ths  present
imvestigation. Four main findings are achieved by this study. First, the mean score before
and after the application of this program is 702, sand there 15 a significant difference in
social relationships hefore and after the implementation of this programme. It claims that
the mstallation ot soler panels reduces several aspects of socul relatwnships in the mml
community. Three items of socml relationship, melding “I always greet other people |
know", “1 always urove if the peoplke imvate me”, and “1 am wallmg to cooperate with others
when asked” diminish because of the programme, The findmgs are similar 1o preceding
studics mdicating the reduction of social relationships after implementing sich socal
policy in mural Indonesia [13.14].

Second, the deeree of trust his decresed ollow g programme implementaton. Beltore
and after implementation; there is a significamt difference in terms of the st All
idicators of wust, such as “1 always believe . my oeieghbour w belp me of 1 ask”, 1
believe that my neighbour ahways cares about me and my Femily™, and T believe that my
neighbour helps me selflessly™ alleviate afier the programme. The shrinking of community
trud is affected by the individual’s response to the social enviconment growing to be an
exhaustively individealistic community, When peopke realise thal other people are selfish,
they become distrust ful of their community, In sum, the people become distrust while
accepting solar pancls because of their divect response to the group. The results are
comsistent with past studies drawing the consequence of modernity on the eroson of trust
[15.16].

Third, when comparing before and after the program, the average level of community
participaiion decresses. The statistcal resull also reveals o siemificant difference in
communily participation before and afler the imtervention, [1 should be noted that the solar
panel programme relieves all mems of panicipation in the communily, incorporating 1
always pel invobeed o the social activites in my village™, "1 am very kmd to help
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govermment’™s progranmime in my village”, and I am happy to donate to the needs of this
village”. Because of solar pancls, the villagers receive better electricity than before and
make them regularly stay at home for watching TV, browsing the internet, and gaming on
cell phones, These sctivies reduce ther intention to socialise md get imvolved 1 the
commamity. In other words, people change to be individualistic after receiving solar panels
because they enjoy much virtual emtertainment and leisure in the home. These mdmgs
suppod several works explaining the effect of echnological advamement on reduc mg
social capital [17, 18]

The fmal poidt & that brotherhood has o greater deficit than other zocial capital
dimensions, which is statistically significamt, All aspects of hrotherhood, sech as T always
care fo my neighbour™, "I am always happy 1o help my neighbowr™, "1 alveady consider
ncighbows like brothers”™ are negatively related to the solar panel programme. The
assistance has destroyed social and cultural bmding in the conmmunity. [t oocurs because the
social relatwn=hip cstablehed by socwe-cullural heritage wransforms mio an cconomic
relationship. For example, becanse of solar panels the people can watch television privately
in their hivmes and make an ice cube for sale. 1F ther neighbours mtend to poin for walching
television and obtain an ice cube, they have to pay an amount of money. Our fmdings
confirm the carhier studies by a variety of scholars underlining the negative nssocition
between modernmism and social capital [19.20].

The findings of this studv have an unplication both theoret }' and practically, In
terms of theory, the research cormborutes the discussion of social capital m policy
mplementation. This study completes the debale on socml capital by highlighling the
reduction of social capital after implementing social policy, The results can be a fruiful
recommendation ta the pelicymakers in designing social policy by anticipating the impact
on the communiy's social capital, The government should completely prepare  social
policies betore A & implemenied, ncluding the negative impact of the programme. Social
workers can be involved by the government in implementing the programme to reduce the
undesirable effect of the programme on the social circumstances of the community.

4 Conclusion

This study summmarizes that all dimensions of social capital decrease because of the solar
pancl programme. The resulls also sugeest that there are signifcant differences m the
community’'s social capital before and after the programme was implemented. The
distinctions occur in terms of social relationships, paricipation in communmity, trust, and
brotherhood. In other words, the programme has decreased rural coastal attachment. The
resubts corroborate the previous studies in different contexts finding that govemment
assistance tends to negatively affeet community binding. Therefore, our study has practical
implications on the practice of social pobcy in Indonesia to pay nttention to the decrease of
the community's socil capital after omplementing the proerumme,
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