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Abstract 

Indonesian national and sub-national government agencies produce their own maps, resulting in 

overlapping claims, land conflicts and hindering sustainable development. To address this, the 

government aims to compile, integrate and synchronize 85 thematic maps, involving 19 national 

agencies and 34 provincial governments through One Map Policy acceleration by 2019. Geospatial 

Information Agency is responsible to develop spatial data infrastructure, mandating national and 

sub-national government agencies to establish data management institution. The agency has 

commissioned research to evaluate governance effectiveness and conduct cost-benefit analysis on 

institutional arrangement alternatives at provincial level. Using a mix of qualitative criteria 

evaluation with quantitative weighting method, the analysis founded 15-year net present value of 

Governorôs Secretary (USD 137 Million) and separate Implementing Unit (USD 178 Million) as 

institutions with highest performance ratings. Investment and coordination factors show that the 

former could serve as short-term (quick win) alternative while preparing the latter as long-term 

(ideal) solution. 
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I. INTRODUCTION  

1. Issue Background 

Leading up to Indonesia Golden Vision 2045, President Joko Widodo is optimistic that Indonesia's 

economy has the potential to be the 4th strongest economy in the world after China, India and the United 

States (PwC, 2015:5).  To achieve this target, based on the calculation of the Minister of National 

Development Planning, the economic growth scenario is expected to increase by an average of 5% to 

encourage equitable development distribution between regions through affirmative policies in lagging 

regions. Under the Holistic, Integrative, Thematic and Spatial (HITS) paradigm, accurate geospatial 

information is the key to success in accurately and efficiently achieving these development goals and 

targets. 

According to Ministry of Development Planning (Bappenas in Indonesian), the 2045 equitable 

development strategy will be carried out by (Bambang Brodjonegoro, 2017:31).:  

a) Strengthening the economic bases of eastern Indonesia;  

b) Developing new cities as well as production and trade centers;  

c) Strengthening up-downstream industrial chain of superior products based on local resources; and  

d) Provision of infrastructure, facilities for transportation, information, and communication.  

The opportunity for realizing the equitable development strategy needs to be supported by reliable 

geospatial information infrastructure. The network node will be the front line for providing bases and 

accurate, precise and high-quality spatial database and spatial data analysis in the framework of deciding 

on various development policies, as well as implementing an integrated one data policy. 

As one of the worldôs biggest archipelago and maritime nation that covers more than 1.9 million 

km2 area, Indonesiaôs land-related infrastructure is imperative to its sustainable development (Statista, 

2018). According to the 2017 ï 2018 Global Competitiveness Index, out of 190 countries, Indonesiaôs 

infrastructure rank jumped into 52 and ease of doing business rank soared into 72. These are some of the 

good signs for investors and economic growth to improve prosperity (WEF, 2018). With its current trend 

of 5% averaged annual economic growth, the National Development Planning Agency (Bappenas) is 

projecting Indonesia to be categorized as a ñdeveloped nationò by 2045, a century after its independence 

(Brodjonegoro, 2017).  

Indonesia's current achievements according to data released by the World Economic Forum 

indicate that the country has achieved progress by ranking 45th out of 140 countries in the 2018 Global 

Competitiveness Index. In addition, Indonesia has also improved its position in the 2018 Ease of Doing 

Business Index released by the World Bank by ranking 72nd out of 190 countries. This data gives a positive 



 
 

 

impression for investors to increase their investment in Indonesia. To achieve so, geospatial information 

over the last 20 years have been ubiquitous within lives of Indonesians, although formal analyses of its 

economic value are scarce (Longhorn and Blakemore, 2008; Genovese et al, 2009).  

 

2. Problem Formulation 

Despite these achievements and positive outlook, there are still many spatial disparities or 

overlapping claims and inequalities between regions resulting in development equality targets not being 

optimally achieved due to conflicts (Bappenas, 2013; Nasution et al, 2018). Such discrepancies are caused 

by Indonesian national and sub-national government agencies that produce each of their own maps with 

different qualities of land data and analysis (Abidin et al, 2018). This is especially shown when one 

compares it in the context of cities with villages, or Java island (where the capital Jakarta is) with four other 

major group of islands in the country (Abidin et al, 2018; Ministry of Spatial Land Affairs, 2018). In other 

words, there is a considerable gap between Indonesiaôs centers of growth (western part) and border areas 

(middle and eastern parts) (Nugroho et al, 2018). 

Indonesia is in desperate need of a strong spatial database and analysis, to utilize its potential 

resources. However, spatial inequality occurs because the rate of availability of geospatial data has not been 

able to catch up and meet user needs. The root of the problem is because the network nodes in the area have 

not yet been formed or dissolved. 

The description of this condition can be seen from the data of the Directorate of Toponymy and 

Regional Boundaries of the Ministry of Home Affairs that mapping related to the completion of regional 

boundaries on a scale of 1: 50,000 (status as of July 2018) has only reached 61.2% from 165 segments for 

inter-province and 49.8% of 812 segments for inter new districts/cities (Tumpak Simanjuntak, 2018: 5).  

The 2017 village/sub-district administrative boundary mapping status has only reached 12,159 out of a total 

of 82,384 (Hasanuddin Z Abidin, 2018: 29).  In addition, only less than 2% of BIG data for large-scale 

Topographic Map of Indonesia and Coast Area Map of Indonesia (1: 5,000 - 1: 1,000) is available in the 

2016 Government Work Plan (RKP) (Hasanuddin Z Abidin, 2018: 20).  The need to develop thematic 

mapping for equitable development, among others: village border mapping, developing Exclusive 

Economic Zones and Industrial Areas, developing smart cities, accelerating land certification, as well as 

disaster mitigation and adaptation has increased in the 2019 RKP.  

It must be acknowledged that the availability of quick, accurate, and accountable spatial data 

depends on the professionalism of the organizers. Considering that the Geospatial Information Agency 



 
 

 

(BIG) does not have branch offices in the regions, the availability of spatial data for development needs 

depends on the operationalization of network nodes.  

Therefore, BIG has played an active role in fostering network nodes. However, the geospatial 

infrastructureôs institutionalism is currently still being developed, and not yet able to fully take off to 

successfully achieve Indonesia's Golden Vision 2045 to support equitable development. The institutional 

status of geospatial information in Indonesia at the central level as of October 2018 shows that only 9 out 

of 19 Ministries/Agencies have operational network nodes. While at the regional level, only 20 out of 34 

provinces are operational, with 4 institutional options. The position of the other 14 provinces is still 

business-as-usual or in the stage of institutional legalization, as shown in Table in Appendices. 

One of the potential existing solutions to reform such issue is implementing and accelerating a 

major government-driven program called One Map Policy (OMP). In OMP, Coordinating Ministry of 

Economy (CMoE) and Geospatial Information Agency (BIG), in collaboration with multiple stakeholders, 

are conducting country-wide land data compilation, integration and synchronization processes, aiming to 

share 85 thematic maps as a result (Riyadi, 2018; Utomo, 2018). The data sharing mechanism is 

operationalized using Spatial Data Infrastructure (SDI) that will be referenced in National Medium-Term 

Development Plan (RPJMN) and in implementing prioritized poverty reduction programs (Rusmanto, 

2018). Such programs include infrastructure growth (land availability), food security (irrigation systems), 

ease of doing business (permit granting), disaster risk management (response strategy), agricultural reforms 

and social forestry (certificate issuance) (Nasution, 2018). Strengthening local governmentsô SDI is defined 

in two types: ñhardò infrastructure (i.e. servers, geoportal, mapping tools, and human capital) and ñsoftò 

infrastructure (i.e. policies, regulations, institutions, standards, and budget) (Rusmanto, 2018). 

Based on authorsô assessment of 34 province-level governments in the country between March and 

July 2018, geospatial management institutions have repeatedly been identified as one of the most 

challenging ñpillarsò1 of such infrastructure, due to varying types of agencies at the subnational level. The 

institutional arrangements and their distribution out of 34 provinces are as follows: (1) Seven formed a 

separate implementing unit (ñUnit Pelaksana Teknisò or UPT) attaching to each provincial governmentôs 

Development Planning Agency (ñBappedaò), while (2) other seven have no such unit and Bappeda simply 

conduct all activities, (3) three put the tasks to Secretary in each Governorôs Office (ñSekdaò), and (4) two 

are managed at Office of Communication, Information & Statistics (ñDiskotikò). The rest of 15 provinces 

are still in the process of making land use data management unit. These differences have ignited confusion 

                                                           
1 Five Pillars of SDI are geospatial institution, regulation, standardized data, technology and human resources. 



 
 

 

in not only policy makersô minds at the subnational level, but also public as users of such data. It is important 

to strengthen this SDI pillar as main driver of decision-making related to production, analysis, curation and 

dissemination of up-to-date, accurate and integrated geospatial data (Rusmanto, 2018). 

 

3. Objective and Output 

To help answer this, the Geospatial Information Agency (BIG) in cooperation with World 

Resources Institute (WRI) Indonesia conducted studies covering 34 provinces throughout April  ï October 

2018. This study was conducted through a Cost and Benefit Analysis (CBA) approach, to assess the 

achievement of network nodes towards strengthening National Spatial Data Infrastructure (NSDI). 

Furthermore, this study is supported by a cost and benefit analysis to determine the best institution with the 

highest cumulative Net Present Value (NPV) (Martin Siyaranamual, 2018: 13).  

Authors conducted a governance effectiveness evaluation and CBA to evaluate institutional 

effectiveness and economic values of each institutional arrangement. This would help policy-makers in 

deciding which arrangement works best for OMPôs delivery mechanism at sub-national level, that create 

the most value for each tax-payers money (European Commission, 2018; Nugroho, 2018). Short-term and 

long-term solution recommendations were drawn from a mixed method of qualitative analysis (performance 

ratings) and quantitative analysis (nominal terms) (Siyaranamual, 2018). 

This study aims to obtain the best regional network node institutions, by assessing the quality of 4 

institutional options in the regions based on the indicator: the strengthening of the 5 pillars of the NSDI. 

The results will then be supported by a quantity assessment through a cost-benefit analysis of the four 

institutional options in the regions as spatial database providers and sustainable spatial analysis, in order to 

support equitable development, which is in line with the OMP.  

This study hopes to play a strategic role in supporting equitable development in accordance with 

Indonesia's Golden Vision 2045, because strong institutions are the key to success in providing spatial 

database and analysis, which is needed in planning, implementing and controlling development programs 

from the spatial aspect. The sustainability of the National Geospatial Information Networkôs (JIGN) role in 

data sharing will be integrated with OMP institutions. 

 

II . CONCEPTUAL FRAMEWORK  

The institutional arrangement of regional geospatial information network nodes is directed at 

realizing effective and efficient regional organizations according to their duties and functions. Therefore, a 

qualitative research was carried out by analyzing the institutional aspects to strengthen the NSDI, based on 



 
 

 

applicable policies, laws and the outcome of the network node operationalization questionnaire in the 

province (BIG, 2018).    

This qualitative assessment is further supported by a quantitative assessment through a monetary 

cost and benefit analysis from each institutional option, taking into account the costs and benefits at present 

and in the future. The future costs and benefits will be made equivalent to the monetary values for the same 

time using a discount technique, namely by discounted back to the reference year (generally the starting 

date of the evaluation) to calculate the present value of the net cash flow.   

In general, a good geospatial information network service node can potentially increase the 

productivity of government performance in achieving national development goals. The relationship 

between providers and users of geospatial information and its relation to inclusive growth is shown in 

Appendix Figure 2. In particular, the added value of the geospatial information network nodes, are among 

others:  

a. Efficiency in various activities that lead to cost savings;  

b. Reduced costs for the government in managing public services related to environmental, health and 

social issues;  

c. Improved research results that led to the creation of innovations and new added values that were 

previously not possible; and 

d. Improved quality of information on the management of state assets, especially those from nature.   

From an economic perspective, one of the bases for determining the most effective type of 

institution for supporting BIG's role in the regions is the institution with the highest cumulative net present 

value (NPV). This analysis considers that costs and benefits are not only obtained in the initial year of the 

calculation period, but also in the future, hence all values must be converted to its present value which is 

then compared to come up with the difference in the form of an NPV. This CBA calculation assumes that 

each province has the same IG quality and benefits after the preparation phase has been completed (in 

2022), with a discount rate of 5% per year for 15 years starting from 2018. The specific working framework 

for this NPV is specified in Appendix. 

The concept of value from an economic perspective is divided into use values and non-use values 

which are divided into costs and benefits. In an ideal CBA, these two values are considered, but due to the 

limitations of the institution's financial and performance report data in the region, the interim analysis 

focuses on the use value and only calculates public benefits (gained by the general public), not including 

private benefits (transfer of BIG costs to regions).   

 



 
 

 

I II . RESEARCH METHODOLOGY  

The method used is qualitative research through analysis of primary data in the form of a network 

node operationalization questionnaire in 34 provinces that were disseminated by BIG when organizing 

Provincial Level JIGN Node Operationalization Meetings in 5 regions, during February - May 2018. 

Primary data was also obtained from discussions with the Head of the Mapping UPTD in East Kalimantan 

regarding the institutional role of network nodes in development by strengthening the NSDI. Secondary 

data derive from various applicable laws and regulations, specifically governor regulations regarding the 

establishment of the network node and numerous relevant literatures. 

Furthermore, qualitative research results are reinforced by quantitative research by assessing and 

comparing the impact of the four types of geospatial information institutions when the costs and benefits 

of these institutions occur for a long period. Institutional analysis is carried out by assessing 3 (three) 

important factors from the institutional aspects of network nodes, namely strong coordination authority, 

proportional workload, and budget allocation. This is described in Appendix. The results of network node 

capability analysis of the three factors to strengthen the NSDI are described in the form of a star rating, as 

listed in Appendix as well for each pillar. The quantitative analysis was carried out on secondary data, in 

the form of: a) four regional network node financial reports deriving from four different institutional 

options, b) BIG 2014-2017 Government Institution Performance Accountability Report (LAKIP), and c) 

BIG network operationalization report in 5 regions. 

The limitations of formally published regional data as well as variations in the financial records of 

each regional institution make researchers use two data groups of cost per option, namely: 1) proportion 

assumption of the cost of providing geospatial information in BIG (formal but assumptive data); and 2) 

figures that researchers obtain from stakeholders in each institution's options through communication 

without official documentation (informal but real data). The hypothesis is that these two figures have an 

aligned order of scale. On the other hand, the benefit element of each option is based on an increase in the 

number of IGT accesses and variations that can be shared for the research, in the form of compulsory and 

additional data, to support the achievement of the RPJMN and KSP. A total of 9 cost components and 5 

benefit components were evaluated, referring to BIG LAKIP, with the information listed in Appendix 

Table. The researcher uses the assumption that each province has the same quality of geospatial 

information. Another assumption is that benefits can be calculated when the institutional preparation has 

been completed, namely in 2022.  

Cost and benefit data, which are generally applicable to all options and that apply specifically to 

each option, are entered into MS Excel as a source of information for the CBA calculation. The present 



 
 

 

value per year for each institution option from 2018 up to the next 15 years is calculated first to determine 

the NPV of all periods. Positive NPV means that the benefits exceed the costs, and vice versa if negative. 

Afterward, the benefit/cost ratio is calculated, where the value > 1 indicates the cost required to realize the 

benefits. The final stage is to compare the results for the four options, to conclude what the best institution 

is being recommended. 

 

 

Figure 1. Classif ication Framework of Values in Economics 

 

 

Figure 2. Net Present Value Method in Economic Cost Benefit Calculation 

 

PV

ÅThe present value of the monetary value obtained in the upcoming year is discounted 
according to the following formula

ÅñPresent value of PV"(t)=(FV(t))/(1+r) ^t                                                (1) 

Åwhere PV(t) is the value in the reference year (evaluation date or starting date of the 
project), r is the discounted interest rate, and FV(t) is the future value. Equation (1) can 
be used to calculate the net benefit present value (the difference between benefits and 
costs).

NPV
ÅNPVВ В ς

Åwhere B(t) and C(t), respectively, are benefits and costs in year t.



 
 

 

IV. DATA RESULTS AND ANALYSIS  

1. Qualitative Governance Effectiveness 

Four institutional options for network nodes in the regions show that option 1 UPTB shows the 

highest advantage by obtaining 17 stars, followed by option 2 Bappeda obtaining 11 stars. Option 3 Ad Hoc 

in the Regional Secretary obtained 9 stars and option 4 Diskominfotik obtained 8 stars. 

However, the Ad Hoc in the Regional Secretary has the potential to become the best network node 

surpassing Bappeda, because echelon 1 leadership supports the coordination and synchronization functions. 

Therefore, analysis of network nodes is strengthened by an assessment of regulatory challenges, along with 

recommendations as outlined in the following Table. 

 

Table 1. Network Node Category that supports the NSDI 

No. NSDI Pillar  Category 

1. Policy and 

Institutionalism 

Availability of a master plan, work unit , data sharing, echelon 

level, bureaucratic path, data custodian, data forum. 

2. Data and Standards  Availability of 3 minimum data, the highest number of additional 

data according to KUGI v.5, SOP and data updating, open and 

confidential data sharing. 

3. Technology Hardware and software completeness, as well as maintenance of 

tools. 

4. Human Resources 

(HR) 

Availability of various professions as technical implementers, 

measurable performance, internal HR rotation or transfer, HR 

development. 

 

Table 2. The main factors of the Network Node in the NSDI development 

Option 
Coordinating 

authority  
Workload Budget distribution 

1. UPT  Strong, led by the 

Head of UPT at 

echelon IIIa level 

Proportional, focused 

and measurable. 

High on the sector level. 

2. Bappeda Weak, led by the 

head of the echelon 

IV sub-sector level 

Heavy and tagged, 

because the focus is 

mostly divided on 

achieving 5 regional 

priority targets 

according to the 

RPJMD & RKPD  

Low at the sub-sector level. 

Limited program and budget. 



 
 

 

3. Ad Hoc 

Regional 

Secretary 

Very strong, led by 

Secretary at echelon 

1b level 

There are no work 

units, only functional 

units. The role is only 

as a coordinator. The 

work unit is in the 

relevant Bappeda and 

OPD. 

Low, because it is only the 

allocation for coordination. Ad 

Hoc exceptions in the Regional 

Secretary can have a 

proportional budget based on 

the Governor's Decree. 

4. Diskom 

infotik  

Weak, led by the 

head of the echelon 

IV sub-sector level 

Tandem in the Field of 

Statistics, the focus of 

work is divided and 

very minimal HR 

Low at the sub-sector level. 

Limited program and budget. 

 

Table 3. Assessment of Policy Pillars and Institutional Pillars 

 

 



 
 

 

Table 4. Data Pillar and Standards Assessment  

 

 

Table 5. Human Resources Pillar Assessment 

 

 



 
 

 

Table 6. Technology Pillar Assessment 

 

 

Table 7. Regulatory Challenges and Recommendations 

Option Regulation Challenges Recommendations 

1.UPT Art. 17 

paragraph (1) 

Minister of 

Home Affairs 

Regulation 

No. 12/2017: 

Guidelines 

and 

Classification 

of Service 

Branches & 

UPTD 

Data management 

interpreted by the 

Ministry of Home Affairs 

is only the authority of the 

PPID, while the UPTB is 

not authorized. As a 

result, 3 UPTDs were 

dissolved. 

The same perception that UPTB has 

the authority to manage data based on 

Art. 274 Law No, 23/2014: Regional 

Government jo. Art.32 Law No. 

25/2004: National Development 

Planning System. 

The UPT shall not carry 

out coordination, 

synchronization, and 

activities directly related 

to decision making. 

Revision of this article. The goal is 

that the UPT needs to coordinate 

technically and synchronize. The 

result is a policy recommendation, 

and decision-making remains in the 

hands of the Head of Bappeda. 

2.Bappeda Art. 67 

Government 

Regulation 

No. 18/2016: 

Regional 

Apparatus 

Provincial Office Type A 

has at most 4 sectors. 

The workload in the 4 sectors in 

Bappeda has been very heavy in 

managing 5 national priorities, 25 

priority programs & 102 priority 

activities. Need to look for other 

institutional alternatives. If it persists, 

the network node needs to be raised to 

the Sector level at the echelon III 

level. 



 
 

 

3. Ad Hoc 

in the 

Regional 

Secretary 

Art. 5 

paragraph (2) 

Presidential 

Regulation 

No. 27/2014: 

JIGN jo. Art. 7 

paragraph  

(4 a-d) 

Government 

Regulation 

No. 18/2016 

jo.  

 

The network node shall be 

a work unit. There is no 

work unit in the Regional 

Secretary, only functional 

units. This is because data 

management does not fall 

under the duty of the 

Regional Secretary. 

Opportunities are opened at Art. 7 

paragraph (4e) Government 

Regulation No. 18/2016: The 

Regional Secretary can carry out other 

functions given by the governor. 

Hence, the regional secretary can 

manage the data and get a budget 

based on the Governor's Decree.  

The Regional Secretary acts as the 

Chairman of the TKPRD according to 

Minister of Home Affairs Regulation 

No. 116/2017: Regional Spatial 

Coordination. Hence, the main duties 

and functions are very close to the 

work of the network node. 

4.Diskom 

infotik  

Art. 62 

Government 

Regulation 

No. 18/2016: 

Regional 

Apparatus 

Provincial Office Type A 

has at most 4 sectors. 

However, spatial matters 

are handled in parallel in 

the Statistics sub-sector in 

Diskominfotik. 

Limited programs, 

budget, and HR. 

Network nodes need to be raised to 

the Sector level at echelon III level. 

The aim is to have proportional 

programs, budget, and human 

resources. 

 

The results of the institutional analysis are then strengthened by a cost-benefit analysis. The 

identified cost and benefit components are more focused on calculating public benefits, which are enjoyed 

by the general public, as described in Appendix Table. The process of entering basic data or per option, as 

well as calculating the cost of benefits, uses MS Excel as illustrated in Appendix. 

 

Table 8. Cost & Benefit Components of Network Nodes 

No. Cost Benefit 

1 Investment in capital goods Additional researches  

2 
Cost of repairing capital goods 

(assumptions occur in the 5th & 10th year) 
Benefits of economic activities 

3 Operational cost per year Achievement of the RPJMD 

4 Maintenance costs per year Public policy 

5 Cost for building networks per year Reducing the number of tenurial conflicts 

6 Cost for mapping  



 
 

 

7 
Cost of research and promotion of 

cooperation 
 

8 
The cost of geospatial information 

standardization and institutions 
 

9 
The cost of managing and disseminating 

geospatial information 
 

 

Table 9. Considerations & Assumptions for the Calculation of Cost-Benefits 

 

The authors found that both qualitative and quantitative analysis results are aligned. From the 

institutional quantitative cost-benefit analysis, Option (1) UPT is the top choice with cumulative NPV of 

IDR 2.7 trillion (~USD 178 million), followed by option (3) Sekda with cumulative NPV of IDR 2.1 trillion 

(~USD 137 million). Option (2) Bappeda could generate cumulative NPV of IDR 431 billion (~USD 28 

million) and option (4) Sekda with potential cumulative NPV of IDR 16 billion (~USD 1 million). These 

are shown in the following Table. 

 

Table 10. Cost Benefit Analysis Result of Geospatial Institution s 

OPTION  Type of Institution  

Informal but Real Cost Data 

Cumulative NPV Ratio 

1 UPTD IDR 2.7 Trillion 73.9 

2 Bappeda  IDR 431 Billion 38.9 

3 Ad Hoc Regional Secretary  IDR 2.1 Trillion 193.7 

4 
Communication and Informatics 

Office 
IDR 16 Billion 2.7 



 
 

 

 

Figure 3. Comparison of Network Node Institutions  

 

Interestingly, no options resulted in negative NPV, showing each of the institutional arrangementôs 

potential to generate benefits in the long-run. Each has unique challenges and authorsô analyses include 

proposed solutions to it and risk considerations if no actions were about to be taken.  

If one look further on the logic behind high NPV for option (1) UPT, it is due to its success in 

fulfilling various types of high-quality geospatial information requirements, despite needing high 

investment amount. Additionally, for option (3) Sekda, the high NPV is caused by significant role of high-

ranked individuals (the Governorôs Secretary) with their influence to effectively coordinate among different 

provincial government agencies, through relatively lower investment. Although, the effectiveness of this 

option relies much on personal characteristics and priorities, and one can see the risk that geospatial 

information management may not be delivered if the individual is not incumbent anymore (Siyaranamual, 

2018). In contrast, the lower NPV found in option (2) Bappeda and (4) Kominfo are due to geospatial 

information quality that are yet to satisfy stakeholders.  

From the two best alternatives namely the UPTD and Ad Hoc at the Regional Secretary, the 

government can formulate clear strategies and stages in achieving institutional reform, as follows: 

1. Network Node Development Stage (2020 - 2024) 

a. Strengthening network node institutions through the support of the Minister of Home Affairs 

in harmonizing the policies of regional organizations, especially for the UPTD. Options remain 

open to regional governments, taking into account budget readiness and the NSDI. 



 
 

 

b. Strengthening network node institutions at the central and regional levels through the support 

of the Minister of National Development Planning/Bappenas, namely the strengthening of the 

NSDI by JIGN to be integrated in the  "Reduction of Inter-Regional Gaps" National Priority in 

the 2019 Government Work Plan (RKP) and Phase IV National Medium Term Development 

Plan (RPJMN) 2020-2024, to have budget guarantees & Main Performance Indexes (IKU) is 

measurable, sustainable, and can be included into the Regional Medium Term Development 

Plan (RPJMD) & Regional Government Work Plan (RKPD). 

2. Network Nodes Strengthening Phase (2024 - 2025) 

a. KSP's Grand Design preparation by BIG that is integrated with Indonesia's One Data Action 

Plan. This Grand Design includes the strategic role of the JIGN in organizing the spatial 

database and analysis related to equitable development. One of the priorities of the network 

node program is to produce large-scale thematic maps (1: 5,000 - 1: 1,000) for the RDTR, 

which are useful for programs related to poverty alleviation, business, and income equity, and 

integrated infrastructure development. 

b. Cooperation with the Center for Spatial Data Infrastructure Development (PPIDS) and 

development partners in developing network nodes. BIG cooperates with stakeholders to help 

network nodes facing difficulties in providing spatial data, technology and developing human 

resource capacity. 

 

V. CONCLUSION AND RECOMMENDATIONS  

Based on these governance and economic analyses, the authors conclude that UPT and Sekda are 

the two best options, despite each having its own strengths and weaknesses. Sekda may be preferred because 

of its lower investment as a short-term alternative (quick win) as it utilizes the existing governance system 

within the provincial government. This solution could be used to further prepare the investment to establish 

a new UPT institution, that would serve as a long-term solution with highest potential benefits (ideal). 

The authors also conclude that JIGN node is in the development stage, not yet able to take off to 

support equitable development in accordance with Indonesia's Vision 2045. Therefore, the commitment 

and support of the government in institutional arrangements are very important, because the JIGN 

institutions as the spatial database provider and spatial analysis for equitable regional development are 

integrated with the KSP and KSDI institutions. 

Furthermore, the qualitative institutional analysis and quantitative cost-benefit analysis 

recommends 2 alternative geospatial information institutions with the best results: Option 1 UPTB (Ideal 



 
 

 

for long-term) and Option 3 Ad Hoc in the Regional Secretary (Quick Win for the medium term). Options 

remain open to regional governments, taking into account budget readiness and the NSDI. 

Longer-term recommendations that authors are suggesting includes the strengthening of the NSDI 

by the JIGN that is expected to be integrated into the National Priority "Reducing Inter-Regional Gaps" in 

the 2019 RKP and Phase IV RPJMN 2020-2024, to have a measurable, sustainable budget guarantee and 

Key Performance Indicators that can be reduced into the National Medium-Term Development Plan. 

The strategic role of network nodes in accordance with Indonesia's Vision 2045 is to realize the 

availability of cross-regional cross sectors spatial database and analysis for equitable development. One of 

the program priorities for the JIGN in realizing equitable development is to produce basic maps and large-

scale thematic maps (1: 5,000 and 1: 1,000) for the RDTR, which are useful for programs related to poverty 

alleviation, business and income equity, and integrated infrastructure development. 

Authors realize that, such study has its own limitations: it is yet to cover the private benefits of 

geospatial information management and non-use values2, while also assuming each province to have the 

same quality of geospatial data (Siyaranamual, 2018). However, this study offers insights and a unique 

perspective on dealing with factual conditions, possible paths and outcomes. Nevertheless, in alignment 

with the research context, authors emphasize the urgency of not only including SDI budgets in sub-national 

development planning, but also incentivizing officials so they could continuously improve the 

accountability of governmental bureaucracy (Husain, 2018). This research may not be able to eliminate or 

reduce all confusions among subnational government officials but may provide guidance in finding the 

most appropriate institutional arrangement according to each capacity and objectives (Nugroho, 2018). In 

September 2018, the recommendation of this research was presented to high-level officials at Bappenas, 

BIG and Executive Office of the President of Indonesia. Future research includes a plan to involve Ministry 

of Finance & Ministry of Home Affairs to adopt the findings of this study as a regulation that will be 

referred by all subnational governments in Indonesia. 

  

                                                           
2 Includes existence and bequest value of spatial data (preservation of value of such data for later generations). 
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APPENDICES 

Figure. Impact of the Lack of Network Nodes and Institutional Certainty 

 

Figure. Illustration of Cost Benefit Matrix (Basic Data Input) 

 

The lack of spatial databases and analysis that inhibits the 
establishment of the 5 NSDI pillars, including: 
a) the sustainability of data management and spatial analysis needed 
for development are no longer available; 
b) human resources with expertise in spatial data management, 
especially those that have been developed by BIG, have been 
transferred hence they cannot be used in the long term; 
c) existing hardware and software become abandoned; 
d) the data forum is no longer running, hence providers of technical 
recommendations and settlement of overlapping permits for the 
private sector as well as community participation are no longer 
accommodated. 

The lack of spatial databases and analysis that are very 
much needed in various equitable development 
programs, including the National Strategic Project, 
Integrated One-Stop Services (PTSP), Sustainable 
Development Goals.



 
 

 

 

 

Figure. Illustration of Cost Benefit Matrix (Cost Benefit Calculation) 

 


