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Abstract: In this work, the nontechnical challenges in implementation of 
photovoltaic (PV) electricity in urban area of Indonesia are reviewed. The key 
challenges are identified from recent literature and from personal experience of 
PV system users, in particular the users in Surabaya city of Indonesia. The 
identified challenges can be categorized into (i) Policy and institutional 
challenges; (ii) Financial challenges; and (iii) Technology challenges.  

Keyword: PV system, urban area, solar energy, challenges. 

1. Introduction

More than 70% of energy consumed, and at the same percentage of the greenhouse gas 
emissions are from human activities in Cities. On the other hand  the cities cover 2% 
of the world's land mass but account for 70% of global Gross Domestic Product 
(GDP). It is considerably feaseable that solar energy is one option for source of energy 
for urban area, all at once for sustainibility [1]. 
 
In this paper, the nontechnical barriers to solar photovoltaic (PV) use are reviewed, in 
particular for aplication in urban area of Indonesia. Specifically, we draw on recent 
literature to help identify key barriers that should be addressed in the PV technology 
acceptance efforts in Indonesia.  A broad literature search yielded more than 400 
references, which we narrowed to 19 recent documents on nontechnical barriers to the 
use of solar energy and other energy efficiency and renewable energy (EE/RE) 
technologies.  
 



 
2. Methods

A systematic literature review was carried out in this study. To identify the relevant 
literature, key word searches were conducted in a number of databases:  

Indonesia Onesearch 
ScienceDirect Search 
 Google Search 
Energy Citations Database  
National Renewable Energy Laboratory (NREL) publications database  

These data bases are commonly used to retrieve publication for review studies related to 
energy .  

The research process consisted of four steps, adopted from a method by previous 
work[2]  as shown in Fig1.  The reviewed articles are listed  the reference number [1], [2], 
[11]–[20], [3], [21]–[26], [4]–[10]  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 The flowchart for literature review process 
 

 
For the first step, a combination of keywords was dentified, i.e.  (renewable* OR 
“solar energy”OR “ energy barrier”) AND Indonesia . There was, however,  a slight 
variations and structure  in search technique for each database. 
 
Besides the literature review as mentioned above, personal experience of a  PV user who 
has been using for last five years are discussed. 
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3. Results and Discussions 

The key challenges are identified from recent literature and from personal experience 
of PV system users, in particular the users in Surabaya city of Indonesia. The 
identified challenges can be categorized into: 
(i) Policy and institutional challenges;  
(ii) Financial challenges; and  
(iii) Technology challenges.  
 
For the first category, the most identified challenges are:  

Complex and unclear local permitting requirements;  
Restrictions on utility interconnection;  
Lack of sufficient inspectors and permitting authorities experienced with solar 
systems in urban applications;  
Lack of “certified” PV system; and Difficulty for private power developers to 
sell power generated to the grid.  

For the second category, the most identified challenges are:  
Fossil  fuel  subsidies;  
Higher  upfront  costs  of solar system;  
Limited   city   government   investments;  
Lack  of  integrated  supply  chains; and  
Import  duties  on PV system components,  products  and  materials.  

 
For the last category, the most identified challenges are:  

Lack of consumer knowledge about the technology;  
Grid integration issues which can damage sensitive electronic;  
Lack of stable pricing for solar-electric components and systems; and  
Shading from large buildings achieving optimum performance of PV systems.  

 
The chalanges found in the literatures moreless similar with the personal experiences as 
those found that: 

Solar radiation relatively high in Indonesia (Surabaya), 4,8 kWh/day.m2  
The daily used energy from PV is 2,0 – 3,2 kWh/day 
Grid tied (net metering)  should be better in efficiency and energy gain, but there 
has not been any policy 
Lack of availability of the system components locally 
Properly setting and operation is necessary need basic knowledge 
Poeple Responses: “agree but not trust” 
Investment (PV electricity price) : USD 0,20/kWh. 
Need policies on small solar system 
Grid tie policy 
Feed in tariff 
Encouraging RESCOs business 
Training basic knowledges for users 

 



From results of the study, it can be drown some recomendation for promotion of PV for 
the urban area as follow: 

 
Understand What Renewable Energy Means to  our City  
Make a Commitment to Renewable Energy  
Initiate a Plan of Action  
Build an Effective Policy Framework  
Establish Rules and Regulations  
Address Technical Issues  
Provide Access to Financing  
Launch a Renewable Energy Awareness Campaign  
Strengthen Local Capacity  
Lead by Action  

 
4. Conclussions

The key challenges are identified from recent literature and from personal experience 
of PV system users, in particular the users in Surabaya city of Indonesia. The 
identified challenges can be categorized into (i) Policy and institutional challenges; (ii) 
Financial challenges; and (iii) Technology challenges. For the first category, the most 
identified challenges are: Complex and unclear local permitting requirements; 
Restrictions on utility interconnection; Lack of sufficient inspectors and permitting 
authorities experienced with solar systems in urban applications; Lack of “certified” 
PV system; and Difficulty for private power developers to sell power generated to the 
grid. For the second category, the most identified challenges are: Fossil  fuel  
subsidies; Higher  upfront  costs  of solar system; Limited   city   government   
investments; Lack  of  integrated  supply  chains; and Import  duties  on PV system 
components,  products  and  materials. For the last category, the most identified 
challenges are: Lack of consumer knowledge about the technology; Grid integration 
issues which can damage sensitive electronic; Lack of stable pricing for solar-electric 
components and systems; and Shading from large buildings achieving optimum 
performance of PV systems. The identified challenges here would be useful for the 
stake holders who concern in solar energy development, especially for application in 
urban area.  
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