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2COMSATS University, Islamabad, Pakistan

Abstract

In today’s world, information is the most valuable resource. Geospatial
information, which refers to the location of various features on earth, plays
a crucial role in policymaking, implementation, and monitoring the policy
outcomes. The information about forests, roads, water bodies, health and
education facilities, population, human settlements etc. is geospatial. Due
to financial and human resource constraints a single government department
cannot collect such diverse information. Therefore, each department is
mandated to collect and maintain one particular type of information. The
information collected is used as evidence in policymaking and to ensure its
efficacy, various types of information collected by departments is integrated
and utilized. The dilemma is, government departments often do not share
their collected information, despite them being funded by public money.
Consequently, informed decision-making is hampered. The reasons for non-
sharing of the information may include lack of technical capacity, fear of
loss of control over information assets, poor quality of the information and
lack of legal and policy framework to share information. This article
focuses on policy and legal barriers to geospatial information sharing in
Pakistan. The study follows content analysis method, specifically used for
deriving relevant information from the data. The data is collected through
reviews of policy documents, minutes of meetings, and focused group
discussions with experts on the subject. The article discusses how the
current provisions are inadequate to deal with new developments in
geospatial information sharing, and proposes recommendations for
amending and updating existing laws and policies. The study finds that
policymakers in Pakistan are still not aware of the potential of geospatial
information and its sharing through NSDI for informing, and implementing
public policies. Accordingly, the study recommends approving NSDI Act
at the earliest.
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Introduction

Sound public policy depends on quality information (Tonchovska et al.,
2012). Increasingly, information and data are being utilized to enhance
sustainable development, with practitioners and policymakers more and
more tapping into data from diverse sectors to tackle the social determinants
of the masses (Karim et al., 2022). This is why the implementation of open
data portals and open data initiatives is occurring at national and regional
levels (Safarov, 2020). Spatial also known as geospatial or geographic
information refers to the location of objects on Earth. This information has
emerged as a fundamental necessity for national development and decision-
making across all countries and sectors (United Nations Global Geospatial
Information Management [UN-GGIM], 2020). Spatial information
encompasses a wide array of interconnected disciplines within the realm of
geospatial sciences, including geomatics, surveying, geography, land
administration, geodesy, cartography, mapping, remote sensing,
hydrography, oceanography, land and sea-based geographic information
systems, as well as environmental sciences. Its importance is evident in
numerous activities, including achieving Sustainable Development Goals
(SDGs), and the planning, implementation, monitoring, and evaluation of
socio-economic development projects.

In Pakistan, geospatial data is being collected at the federal and
provincial levels by several government departments, private companies
and nongovernmental organizations (NGOs). At the federal level,
the Survey of Pakistan (SoP), Space and Upper Atmosphere Research
Commission (SUPARCO), Geological Survey of Pakistan (GSP), National
Highway Authority (NHA), Pakistan Meteorological Department (PMD),
and Pakistan Agricultural Research Council (PARC) are some of the key
departments collecting geospatial data. All education, health as well as
planning and development (P & D) departments are producing the data in
different provinces. Academia is also collecting the data to be utilized for
research purposes by students. Similarly, NGOs such as the World-Wide
Fund (WWF) and World Food Programme (WFP) are busy in geospatial
data acquisition in the country. Figure 1 shows the various sectors in
Pakistan that are involved in the collection of geospatial data.
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Figure 1
Sectors in Pakistan producing geospatial data (Ali & Imran, 2021)
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From Figure 1, it is evident that almost all sectors in Pakistan are
collecting geospatial data, however, the data is not being shared, resulting
in a collection of duplicated data, wastage of public funds and compromised
quality of the data. Hence only a fractional part of the collected data is used
in making and implementing policies. The full potential of geospatial data
can only be realized through its efficient management and sharing.
Governments play an important role in realizing the potential of geospatial
data by making it discoverable, available and accessible through the
establishment of National Spatial Data Infrastructure (NSDI). However, a
strong legal framework is a prerequisite for implementing NSDI.

NSDI is a framework for the production, sharing, and utilization of
geospatial information. This infrastructure enhances decision-making and
improves service delivery across various sectors (Tonchovska et al., 2012).
The core components of NSDI include geodata, metadata, standards,
framework, services and partnerships (Figure 2). Geodata contains location
information usually expressed in terms of a pair of coordinates i.e., latitude
and longitude of the objects on the earth's surface along with their important
characteristics referred to as metadata. For example, mountains, rivers,
crops, human settlements, and animals and tree species etc. The metadata
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information can include the elevation of a mountain, the depth of a river,
crop sowing and harvesting season, and population etc. The purpose of a
framework is to make institutional and technical arrangements to share the
collected data. Furthermore, partnerships make legal arrangements to share
and exchange the data among producers and users. Standards are the
specifications according to which data are produced by various
organizations. Standards are essential to maintain the quality and
compatibility of the data being produced by several organizations. Lastly,
services refer to the online or remote access provided to users for viewing,
analyzing, downloading, and purchasing geospatial data. These services
facilitate easy interaction with the data, allowing users to utilize geospatial
information effectively for various applications.

Figure 2
Core Components of NSDI
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Note. Source: http://www.fedc.gov/

The benefits of having NSDI are well established in theory and practice.,
ranging from economic, social and environmental benefits. NSDI helps to
overcome duplication of data leading to saving huge amounts of public
money which is clearly an economic benefit. The data collected by one
organization is accessible to other organizations and users as well. The basic
principle is, to collect data once and use it multiple times in various sectors
and applications. The increasing prevalence of social issues such as gender
inequality, poverty, and inadequate access to clean drinking water
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necessitates the use of multiple datasets to identify root causes and develop
effective as well as evidence-based policies. Additionally, addressing the
challenges posed by climate change, and safeguarding regional ecosystems
requires policymakers and practitioners to access diverse datasets, enabling
informed decision-making and coordinated action. This can only be
achieved through the sharing of data collected by various stakeholders.

NSDIs empower stakeholders to manage, assemble, and share
geospatial data (Ali et al., 2024). Through NSDIs, governments can enable
smooth data exchange 24/7, enhance interoperability, and foster
collaboration among stakeholders. This ultimately improves decision-
making and supports sustainability. NSDIs bring together information that
is collected and maintained by various government departments and private
companies. For example, topographic data collected by the Survey of
Pakistan, demographic information maintained by the Pakistan Bureau of
Statistics (PBS) as well as weather-related data collected by the Pakistan
Meteorological Department (PMD) would be available in an NSDI for
evidence-based decision-making and sustainable socio-economic
development.

In Pakistan, efforts to establish Pakistan's National Spatial Data
Infrastructure (NSDI) have been in progress for the past 15 years (Ahmad
et al., 2024). However, the NSDI implementation efforts have not been
successful due to various reasons such as lack of NSDI Act, institutional
egos, and lack of awareness of the potential of geospatial data and the value
of information sharing by the policymakers in the country. Moreover,
implementation of NSDI is a long-term endeavor, typically spanning 10 to
15 years. This prolonged timeline contributes to the lack of prioritization at
the national level, as governments in the country often change soon. As a
result, NSDI, the primary objective of which is to facilitate the sharing of
geospatial data (Masser, 2019; Schade et al., 2020), has not yet been
realized in Pakistan.

Up till now, there has been no extensive study undertaken to evaluate
the policy and legal barriers to geospatial information sharing in Pakistan.
Therefore, the main research question of this study is, to analyze the extent
to which the current policies and laws in Pakistan are conducive to the
implementation of a National Spatial Data Infrastructure (NSDI) that
impacts the sharing of geospatial information among stakeholders. The
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main research question is addressed with the help of the following
objectives of this study:

1. To identify the legal barriers to NSDI implementation in Pakistan

2. To identify legal barriers in both developed and developing countries
and compare them with those in Pakistan

3. To give recommendations for overcoming legal barriers to Pakistan’s
NSDI

Pakistan’s Information-Related Laws and Policies

Timely access to relevant and objective information is a key element for
sound decision-making to successfully address socio-economic issues faced
by the people of Pakistan. To enable access, defining legal frameworks is
required for appropriate sharing and exchanging of information (Radovic &
Djurdjevic, 2016). The Government of Pakistan (GOP) has passed some
laws, policies, legal documents, strategies, and action plans as discussed in
this section.

The Constitution of the Islamic Republic of Pakistan

This Constitution was passed in 1973 by the national assembly of the
country. Article 19A of the Constitution (Government of Pakistan, 2012)
states that all citizens of Pakistan have the right to access information in all
matters of public importance, subject to regulation and reasonable
restrictions imposed by law.

The Constitution guarantees that every citizen has the right to access
information related to matters of public importance. Spatial information is
also a type of information that is specifically geared to the location of
objects on earth (Rajabifard et al., 2003) and is used by all governments and
sectors for public service delivery (Rosenthal, 2018; UN-GGIM, 2020).
Thus, spatial information, being of public interest and importance, aligns
with the principles outlined in the Constitution.

Pakistan Agricultural Research Council Ordinance

The Ordinance (GOP, 1981) seeks to streamline, endorse, encourage,
and synchronize agricultural research endeavors, while also aiming to
generate, procure, and disseminate information relevant to agriculture. This
includes fostering collaboration among researchers, supporting the
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acquisition of pertinent data, and ensuring its widespread distribution within
the agricultural community.

E-Government Strategy Five-Year Plan

The E-government strategy (GOP, 2005; as cited in Shahzad & Sandhu,
2007) encompasses various strategic components, notably the integration of
geographical information systems (GIS) for agriculture, natural resources,
and urban property of Pakistan. This initiative also entails the establishment
of comprehensive mapping and database systems for national cartographic
data. Consequently, geospatial information has long been recognized as a
pivotal asset for national planning, fostering socio-economic development,
and ultimately contributing to the prosperity of the country.

Hand Book on Planning Commission

The Policy Handbook on Planning Commission (GOP, 2008) highlights
the significance of data and its sharing in various sections of the book. For
example, function 7 of the macro-economic section involves the upkeep of
data related to the macroeconomic framework, while function 8 entails
providing data to both national and international organizations.

Surveying and Mapping Act

Before June 2014, Pakistan lacked a legal framework for sharing
geospatial data and establishing a National Spatial Data Infrastructure
(NSDI). However, this situation changed with the passing of the Surveying
and Mapping Act 2014 (GOP, 2014) by the national assembly of Pakistan
in May 2014. This act empowered the federal government to assign the
responsibility of establishing the NSDI to the survey of Pakistan in
collaboration with relevant stakeholders (Appendix-I) across the country.

The act serves as the legal foundation for the regulated sharing and
exchange of geospatial data in Pakistan, with the Survey of Pakistan (SoP)
deriving its authority from this legislation. It consists of 25 clauses divided
into 8 sections. The main clauses, numbered 1 to 6, cover key definitions
related to land surveying and mapping, along with the formation and
management of the SoP and its functions.

Regarding the management of geospatial data, clause 15 of the act
delineates specific provisions that can be summarized as the following:
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e The Survey of Pakistan will develop and maintain a National Spatial
Data Infrastructure (NSDI) in collaboration with key stakeholders. This
initiative aims to create a unified system for maintaining, distributing,
and sharing geospatial data among users, minimizing redundancy in
data collection and maintenance. Ultimately, it seeks to enhance
objective decision-making processes.

e All base data, including geodetic, magnetic, topographical, and
geographical information, along with aerial photographs and pertinent
records in both analogue and digital formats, created and held by the
Survey of Pakistan is meant to be stored and managed within a national
geospatial database.

In 2014, the Surveying and Mapping Act was enacted, serving as the
fundamental legal framework for the development of the National Spatial
Data Infrastructure (NSDI). This legislation was further supported by the
implementation of the surveying and mapping rules in 2015 (Government
of Pakistan, 2015a). These regulations serve as a comprehensive framework
under which the NSDI initiative operates within the country, providing a
structured and standardized approach to spatial data management and
utilization.

Surveying and Mapping Rules

The Surveying and Mapping Rules (GOP, 2015) approved by the
federal cabinet in 2015 offer comprehensive guidance on geospatial data
sharing through the NSDI portal, surpassing the details provided in the
Surveying and Mapping Act. According to these rules, both public and
private sector organizations are required to share their data with the Survey
of Pakistan and upload it to the NSDI portal. However, effective
implementation depends on the initial development of the NSDI.

Right of Access to Information Act

The Right of Access to Information Act 2017 (GOP, 2017), upholds
transparency and the right to access information as fundamental principles
to enhance the public's access to records maintained by public authorities
within the Islamic Republic of Pakistan. The act aims to enhance the
government’s accountability to its citizens, increase public involvement in
governmental processes, reduce corruption and inefficiency, support
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sustainable economic growth, promote good governance, and safeguard
human rights.

Digital Pakistan Policy

Digital Pakistan Policy (GOP, 2018a) aims to transform the country into
a knowledge-based economy by leveraging technology and digital
innovation. It includes access to digital services, enhancing infrastructure,
and fostering digital literacy among the population. The policy emphasizes
the importance of e-governance to improve public service delivery, promote
transparency, and encourage citizen engagement. Additionally, it seeks to
support the growth of the geospatial industry, stimulate job creation, and
facilitate economic development.

National Food Security Policy

The National Food Security Policy 2018 (GOP, 2018b) emphasizes the
pressing nature of climate change and underscores the importance of
utilizing IT-based information sharing to promptly adapt production plans.
It advocates for enhancing data collection and knowledge sharing regarding
food losses and wastage, as well as regularly disseminating weather forecast
information.

IT Policy and Action Plan

IT Policy and Action Plan 2018 (GOP, 2000) has been intact since 2018.
Section 3.4.14 standards and subclass 3.4.14.1 of the policy, emphasizes the
importance of enabling easier sharing of data. On the other hand, section
3.4.2 IT education and subclause 3.4.2.10.4 highlights the necessity of
establishing a national educational intranet, interconnected with the internet
to facilitate the exchange of electronic teaching and research materials as
well as faculty among educational institutions.

Under section 3.4.5 on infrastructure development, sub-section 3.4.5.1
emphasizes the importance of establishing a supportive infrastructure to
foster the growth of the local IT industry. This infrastructure includes data
banks and their connectivity.

National Cyber Security Policy

One of the objectives of the National Cyber Security Policy 2012 (GOP,
2021b) is to establish an information-sharing mechanism across all levels
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of government for monitoring, detecting, protecting and responding to the
threats to national information security systems.

National Climate Change Policy

Section 5.1 of the National Climate Change Policy (GOP, 2021a)
focuses on enhancing the technical capabilities and institutional frameworks
of the current GHG emissions, data collection, sharing and archiving system
within the country. Moreover, section 6 aims to foster the exchange of
knowledge, information, and capacity-building initiatives in areas related to
climate change. Furthermore, it aims to establish a national data portal to
regularly update climate change-related data, and its sharing in GIS/remote
sensing-based studies to evaluate and quantify current trends while
predicting future changes across the country.

Pakistan Cloud First Policy

The Pakistan Cloud First policy (GOP, 2022) highlights the concept of
sharing services for data processing and making government data
discoverable and accessible.

NIH Policy for Data Management and Sharing

The policy (GOP, 2023) was issued in 2023 by the National Institutes
of Health (NIH) even though work on the policy had started in 2020.

The policy coined the term/concept of sharing scientific data. According
to the policy, scientific data refers to the factual information that
the researchers’ community agrees as important for confirming and
reproducing research results.

Table 1

Summary of Pakistan’s information-sharing related laws and policies

Year Name Description
Article 19A of the constitution
guarantees that every citizen has the right

The Constitution of the to access information on all matters of
1973  Islamic Republic of public importance, subject to regulation
Pakistan and reasonable restrictions imposed by

law. However, the constitution is silent
about the mechanism to get information.

UMT——-27
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Year

Name

Description

1981

2005

2008

2014

2015

2017

Pakistan Agricultural
Research Council

E-Government Strategy
Five Year Plan 2005

Hand Book on Planning
Commission

Surveying and Mapping
Act 2014

Surveying and Mapping
Rules 2015

Right of Access to
Information Act, 2017

The ordinance is designed to simplify,
aid, encourage and synchronize
agricultural research activities while also
generating, obtaining, and disseminating
agricultural information. The ordinance
does not specify the means to obtain and
disseminate information.
The e-services mentioned in the strategy
include:
e A portal for information, the latest
news and projects being implemented
e Online application forms. For example,
to obtain a driving license
o Sharing of geospatial information
related to agriculture (Ali, 2008).
The strategy specifies online portal as
the means to share information.
The policy book highlights the
significance of data and its sharing. For
example, function 7 of the macro-
economic section involves the upkeep of
data related to the macroeconomic
framework, while function 8 entails
providing data to both national and
international organizations. The
handbook does not specify the means to
share information.
The act underscores the need to share
spatial information (Ali et al., 2023). The
act does not specify the means to share
information.
The document provides detailed
information about geospatial data and its
sharing via portal.
Grants the public the right to access
official information of the federal
government and various agencies. The
Act does not mention the mechanism to
implement it.

28— N
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Year

Name

Description

2018

2018

2018

2021

2021

2022

2023

Digital Pakistan Policy
2018

National Food Security
Policy, 2018

IT Policy and Action Plan
2018

National Cyber Security
Policy 2021

National Climate Change
Policy

Pakistan Cloud First

Policy

NIH Policy for Data
Management and Sharing

This policy encompasses a wide array of
initiatives, among them a substantial
overhaul of Geographical Information
Systems (GIS) tailored specifically for
Pakistan. The policy implementation
mechanism is not included in the
document.

The policy emphasizes the pressing
nature of climate change and underscores
the importance of utilizing IT-based
information sharing to promptly adapt
production plans. Like most policies in
Pakistan, action plan to implement the
policy is not mentioned.

Emphasizes the importance of enabling
sharing of data. This is also generic
policy lacking implementation strategy.
One of the objectives of the policy is to
create a mechanism for sharing
information among various levels of the
government to monitor, detect, safeguard
and address threats to national
information security systems. This is
also a generic policy lacking an
implementation strategy.

This policy encourages the sharing of
spatial information and its use in
GIS/remote sensing-based studies to
evaluate and quantify historical temporal
trends while monitoring future changes
across the country. The policy lacks an
implementation strategy.

The policy emphasizes the concept of
service sharing for data processing and
ensuring that government data is easily
discoverable and accessible. The policy
lacks an implementation strategy.

The policy aims to promote the sharing
of data. The policy lacks an
implementation strategy.
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Literature Review

Geospatial data is pervasive and brings significant insight into solving key
challenges in all sectors of society. The use of geospatial data and spatial
analytical techniques is vital for policymaking (Organisation for Economic
Co-operation and Development [OCED], 2021, 2022) and socioeconomic
development. It offers essential insights for urban planning and national
security (Valachamy et al., 2019).

Geographic or geospatial information includes data and information on
locations acquired through remote sensing, mapping and surveying
technologies. Most of the information is generally collected by national
mapping agencies and 80% of all information held by public institutions is
geospatial (EU Monitor, 2005).

Geospatial data sharing and NSDI are two sides of the same coin. The
sharing of data particularly held by public sector organizations, presents
significant legal challenges (Fan et al., 2014). The legal framework is a
crucial element in the development of an NSDI and geospatial data sharing
(Dimova, 2018). Maphanyane et al. (2018) also underscore the need to
create an NSDI Act for geospatial data sharing in Botswana. Lance (2003)
outlined 21 national spatial data infrastructure (SDI) initiatives currently
underway across Africa. The authors find that many of these initiatives lack
legal status or an enabling legislation, which hampers their implementation
on the ground. A fundamental principle of spatial data infrastructure (SDI)
development is the necessity of a strong legal foundation. This legal
framework outlines the overarching objectives of the SDI and defines how
it will operate, including the roles and responsibilities of key stakeholders
(Masser & Crompvoets, 2019). The authors argue that barriers related to
legal frameworks impede effective data sharing.

Due to an increasing demand for sharing geospatial data, Australian
government released a geospatial data access and pricing policy in 2001
(Houghton, 2011). The theme and related data are shown in Table 2.

Table 2
Some Key Datasets Made Available to The Public Through Policy in
Australia

Theme Datasets
Cartographic information
Cadastral data for land use information

Geographic Information
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Theme

Datasets

Geographical coordinates
Administrative boundaries
Topographical data
Elevation data

Meteorological and
Environmental Information

Oceanographic data
Hydrographic data
Environmental (quality) data
Atmospheric data
Meteorological (weather) data

Economic and Business
Information

Financial information
Company information
Economic and Statistics
Industry and trade information

Social Information

Demographic information
Attitude surveys

Data on health/illness
Education and labour statistics

Traffic and Transport
Information

Transport network information
Traffic information

Transport statistics

Vehicle registration data

Tourist and Leisure
Information

Hotel information
Tourism statistics
Entertainment (local and national)

Agricultural, Farming,
Forestry and Fisheries
information

Cropping/land use data

Farm incomes/use of resources
Fish farming/harvest information
Live stock data

Natural Resource Information

Biologic and ecologic information
Energy resource/consumption
information

Geological and geophysical
information

Scientific Information and
Research Data

University research
Publicly-funded research institutes
Governmental research

Note. Source: OECD (2006)
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The main legal obstacle to data sharing is the lack of clear and relevant
policies (Shepherd, 2015; Wirtz et al., 2016; Zuiderwijk & Janssen, 2014).
To enable the sharing of geospatial data, countries around the world have
introduced several policies in their jurisdictions.

In India, the sharing of geospatial data is regulated by various laws and
policies, including the national GIS policy, national data sharing and
accessibility policy (Mishra et al.,, 2017), the geospatial information
regulation bill (2016), and geospatial data policy introduced in 2022
(Government of India, 2022). These policies promote the accessibility and
sharing of geospatial data.

In China, 35 regulations form a comprehensive legal framework for
governing, surveying and mapping the geo-information activities in the
country, ensuring the effective management, quality assurance and
utilization of geospatial data and resources across various sectors and
applications. These include regulation of the publication of government
information, fundamental regulation of geospatial information framework,
fundamental regulation of basic geospatial information database, and
fundamental regulation of common geospatial information platforms
(Zheng & He, 2009).

According to Safarov (2020) in Azerbaijan, various laws and initiatives
promote sharing and access to information. The Law on Access to
Information, established in 2005, and the Law on Personal Information,
introduced in 2010, lay the groundwork for information accessibility.
Additionally, the State Program for the Implementation of the National
Strategy for Information Society Development, created from 2016 to 2020,
aims to advance the country's information society. Complementing these
efforts, Azerbaijan's National Spatial Data Infrastructure (NSDI) ensures
the sharing of geospatial data (Khanalibayli, 2020).

In May 2007, the Japanese government passed NSDI Act to establish a
legal framework for the development and sharing of geospatial information.
This legislation aims to enhance the accessibility of geospatial data among
various stakeholders, including government agencies, businesses and the
public (Murakami, 2008).

In 1994, the Clinton administration acknowledged the significance of
geospatial data sharing and initiated the NSDI by issuing an executive order
(Schade et al., 2020). Therefore since then, in the United States, federal
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agencies have been mandated by law to provide public access to the
information they gather, ensuring it is available without copyright
restrictions and at a cost that covers only the minimal expenses of
distribution (Masser, 2019, 2005).

The South African Spatial Data Infrastructure (SASDI) is governed by
the Spatial Data Infrastructure Act No. 54 of 2003. It is based on principles
that emphasize data sharing, accessibility, and the prevention of duplication
in the collection of public geospatial information (Siebritz & Coetzee,
2022). Indonesia's effort to establish its NSDI began with the Geospatial
Information Act, enacted on April 21, 2011. A major goal of the act is to
enhance the sharing of geospatial information among stakeholders
(Nugroho & Supangkat, 2021).

Malaysia Geospatial Data Infrastructure (MyGDI) was established by
Circular Letter No. 1 0f 2006 - Guidelines for the Implementation (MyGDI)
(Subari, 2015). The National Space Policy 2012 of the country has also
come up with a related policy framework in support of SDI development in
Malaysia.

Bangladesh started its National Spatial Data Infrastructure (NSDI)
development in 2016, prioritizing it in recent years. A task force was
established to create a roadmap for NSDI implementation, highlighting
essential components such as data-sharing policies (Rahman & Szabo,
2023).

Methodology

The methodology adopted for this research is content analysis as this study
is focused on exploring laws and policies. For data collection, the websites
of 27 out of 40 ministries dealing with geospatial data, maps, and digital
data were visited. A total of 14 documents were selected and downloaded
for detailed analysis. The documents comprised six policies, two acts, one
constitution, one set of rules, one ordinance, one strategy, one action plan,
and one handbook (Figure 3), covering a span of over 50 years, from 1973
to 2023. Accordingly, codes for these documents were developed and
assigned (Table 3).
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Figure 3
Type of Documents Examined in the Study
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Table 3
Codes Developed for Document Types
Document Code Document Name Running
Type Code
Act A Surveying and Mapping Act Al
Right of Access to Information Act A2
Action Plan AP IT Policy and Action Plan AP1
Constitution C Constitution of Pakistan Cl
Hand Book H Planning Commission Hand Book H1
Ordinance o PARC Ordinance 0]
Digital Pakistan Policy P1
National Food Security Policy P2
National Cyber Security Policy P3
Policy P National Climate Change Policy P4
Pakistan Cloud First Policy P5
NIH Policy for Data Management and
. P6
Sharing
Rules R Surveying and Mapping Rules R1
Strategy S E-Government Strategy Sl
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The keywords search included ‘geospatial’; ‘spatial’; ‘geographic’;
‘data’; ‘information’; ‘sharing’; ‘accesses’; ‘obtain’; ‘provide’; ‘portal” and
‘right’. Microsoft Excel was employed to prepare data of keywords (Table
4).

Table 4
Number of Keywords Found in the Documents
Running No. of
Code Keywords Found Keywords

geospatial, spatial, geographic, data,

Rl information, sharing, access, portal 8
geospatial, data, information, sharing, access,
Al . 5
obtain
Cl information, access, right 3
A2 information, right, access 3
P4 geospatial, information, sharing 3
01 information, obtain 2
S1 information, sharing 2
H1 data, provide 2
P1 geographical, Information 2
P2 information, sharing 2
AP1 data, sharing 2
P3 information, sharing 2
P5 data, sharing 2
P6 data, sharing 2

Results

In Pakistan, although fourteen types of legislation (Figure 3) regarding data
and information sharing exist, it is a pity to note that only three of them i.e.,
Surveying and Mapping Act 2014, Surveying and Mapping Rules 2015, and
National Climate Change Policy specifically mention geospatial
data/information sharing (Table 3 & 4). The digital Pakistan policy,
although describes geographical information, but is silent about the need to
share it for the collective good. It reveals the lack of awareness about
geospatial information and the benefits of its sharing among the concerned
quarters. The constitution, 1973 guarantees all citizens’ right to access
information on public matters. As discussed in the introduction and
literature review section, geospatial information is also a type of
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information that is used to inform, implement, and monitor policies of
public interest. Therefore, it is argued that the constitution of Pakistan
provides a legal cover to geospatial information sharing. The Pakistan
Agricultural Research Council Ordinance promotes the dissemination and
sharing of agricultural geospatial information. However, the ordinance
lacks important details including the access of information by users (Table
2) (GOP, 1981).

Figure 4
Geospatial Data Collection

B Projects ®Min/Dv

2022-23 2023-24 2024-25

Note. Source: Ministry of planning, development and special initiatives

The E-Government Strategy underscores the need to develop GIS
applications for various sectors such as agriculture, as well as developing a
portal to share information but it does not mention that all GIS applications
require different types of geospatial information and therefore ignores the
importance of geospatial information sharing (GOP, 2005; as cited in
Shahzad & Sandhu, 2007). The planning commission of Pakistan a vital
and integral part of the ministry of planning, development and special
initiatives. It is the apex body responsible for development planning
including public sector development programme (PSDP) that is a critical
policy instrument to achieve balanced regional development, promote
harmony and national integration through public investment. The
commission is responsible for providing required resources as well.
Geospatial information is also a strategic resource that is used for policy
planning and almost all PSDP projects. As per PSDP 2022-203, 2023-24
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and 2024-25 details available on the website of the ministry of planning,
development and special initiatives (https://www.pc.gov.pk/), geospatial
data is being collected by several ministries, and divisions but no
organization exists for providing and sharing this data in an integrated form
(Figure 4). The Hand Book on Planning Commission emphasizes the need
for data management for macro-economic planning but does not provide
detailed guidelines to manage the data including its sharing and the mode
of data sharing i.e., data portal (GOP, 2008).

The Surveying and Mapping Act (2014) aims for the establishment of
National Spatial Data Infrastructure (NSDI) for Pakistan by the Survey of
Pakistan (SoP) and key stakeholders, to streamline geospatial data
management and its sharing. The Surveying and Mapping Rules 2015
underscore the need to share geospatial data collected by all public and
private sector organization through NSDI portal. This study finds (Table 4)
that almost all search keywords are present in the Surveying and Mapping
Rules 2015 along with some guidelines about the data sharing. The Right
of Access to Information Act (2017) enhances government transparency by
facilitating public access to official records. The Digital Pakistan Policy
(2018a) overhauls GIS systems, particularly for agriculture, addressing data
integration challenges.

The National Food Security Policy (2018b) focuses on improving data
sharing related to food security and climate adaptation. The IT Policy and
Action Plan (2000) supports data sharing infrastructure and educational IT
resources. The National Cyber Security Policy (2012) aims to protect
information systems through enhanced security measures. The National
Climate Change Policy (2021a) improves data collection and sharing
related to climate change. The Pakistan Cloud First Policy (2022) advocates
for cloud-based data management. Lastly, the NIH Policy for Data
Management and Sharing (2023) defines and promotes the sharing of
scientific data for research validation and reproducibility.

The comparative analysis between Pakistan and ten other developed and
developing countries namely the United States, Australia, China, Japan,
India, Bangladesh, Azerbaijan, Indonesia, Malaysia, and South Africa
reveals that Pakistan significantly lags in establishing a legal framework for
geospatial data sharing. The countries examined in this study have
dedicated laws and policies in place for the sharing of geospatial
information, with their governments and policymakers prioritizing the
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development of NSDI for geospatial data sharing as well as supportive
relevant regulations. In contrast, Pakistan has not made similar
advancements.

In addition to significant legislation challenges, a number of technical
issues also hamper data sharing in the country. The key technical issues
include:

Lack of data standards: The lack of data standards contributes to the
non-sharing of data. Geospatial data is accompanied by metadata, which
plays a crucial role in facilitating the discovery, assessment and use of
geographic information beyond its original organization or project (Global
Spatial Data Infrastructure Association [GSDI], 2012). Metadata is the
information about the data such as the year of data collection, purpose of
data collection, accuracy of the data as well information about data
collecting department. Metadata helps to determine which organization is
producing what kind of datasets, and the suitability of the dataset for the
intended purpose and data integration. Currently, the Survey of Pakistan
(SoP) is the only public sector organization in the country that generates
standardized metadata. SoP has adopted the ISO 19115:2003 Geographic
Information as metadata standards (Ali & Ahmad, 2013).

Varying spatial reference system: A spatial reference system is a
framework that defines the positions of objects on the Earth's surface
(Shelton & McNamara, 2001), encompassing both the coordinate system
(like latitude and longitude) and the datum (a mathematical model of the
Earth). Various spatial reference systems such as World Geodetic System
1984 (WGS 84) and Universal Transverse Mercator (UTM) can represent
the same location, but they may utilize different coordinate systems or
datums, potentially impacting the accuracy of the location. Unfortunately,
various spatial reference systems being used in the country also hamper the
sharing and integration of the data.

Technical infrastructure: Technical infrastructure is a prerequisite to
facilitate data sharing and is therefore, the backbone of an NSDI
(Crompvoets et al., 2008). It includes computers, data storage systems,
servers, and network hardware, along with the geoportal and associated
software. In Pakistan, technical infrastructure for data sharing has not been
developed so far.
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Discussion

The concept of National Spatial Data Infrastructure (NSDI) was first
introduced through an executive order by U.S. President Bill Clinton in
1994 (Schade et al., 2020). Since then, most developed countries have
successfully implemented NSDIs within their jurisdictions (Masser, 2005),
and nearly all developing countries have either established NSDIs or are in
the process of developing one. Unfortunately, Pakistan was not among the
early adopters of NSDI due to a lack of awareness among policymakers
regarding the economic potential of geospatial data (Ali, 2008). As a result,
dedicated relevant laws have not been framed (Ali & de Vries, 2023).

Numerous studies worldwide have explored the barriers to NSDI
implementation for sharing geospatial information. For example, Bajaj and
Ram (2008) in their study conclude that lack of data storage mechanism
hampers the implementation of NSDIs. Ballantyne (2009) argues that
restricted access to public data contributes to NSDI implementation
challenges, while the lack of coordination among government departments
is the root cause of the non-sharing of geospatial information (Lance et al.,
2009). Poor data management by data-producing organizations also
hampers information sharing (OECD, 2023). Furthermore, lack of funding
obstructs the implementation of public infrastructure projects, such as NSDI
(Torrisi, 2009). Additionally, NSDI implementations often fail due to
exclusion of private sector (Ali, 2008; Williamson et al., 2000).

One key requirement for implementing NSDI is legal frameworks
(Casolari et al., 2023; UN-GGIM, 2023). Some studies in Pakistan explored
barriers to NSDI in the country. For example, Bulbul et al. (2019)
underscore the importance of developing NSDI for sustainable e-
governance in Pakistan but focuses on challenges related to data standards.
Khurshid et al. (2022) emphasize the significant value of making
government data accessible for effective policymaking. The authors
specifically focus on the social dimensions of open government data,
highlighting how transparency can enhance public engagement and foster
informed decision-making. Ahmad et al. (2024) evaluate the progress of
Pakistan's NSDI implementation over the past 15 years. The authors
identify key challenges and favourable factors including legal framework,
in general, affecting NSDI development by utilizing multiple assessment
frameworks.
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This study thoroughly examines the status of the legal framework for
developing NSDI and sharing geospatial data, a topic that has not been
intricately explored previously. By addressing this gap, the research
contributes valuable insights to an under-researched area, enhancing the
understanding of the legal aspects essential for effective NSDI
implementation in Pakistan. Moreover, this study has mentioned in depth
some key technical issues impeding data sharing in the country.

Our findings reveal that multiple ministries and departments in Pakistan
are generating geospatial data (Figure 4). However, there is no central
authority to manage and synthesize this data for distribution to other
departments that may require it. This lack of coordination hampers effective
data sharing and utilization across various sectors.

The non-implementation of NSDI in Pakistan might lead to the
collection of potentially non-standardized and duplicated datasets, which in
turn would result in a significant waste of public resources. Without a
cohesive framework for geospatial data management, different government
agencies and organizations may develop their datasets independently,
leading to inconsistencies and inefficiencies. This fragmentation not only
hinders effective decision-making but also compromises the quality of
public services.

Given these challenges, there is an urgent need for legal and policy
reforms to advance geospatial information sharing in Pakistan. Such
reforms should aim to establish clear guidelines for data standardization,
interoperability, and sharing protocols among various stakeholders. By
creating a robust legal framework that encourages collaboration and data
sharing, Pakistan can optimize its geospatial resources, ensuring that public
funds are utilized efficiently and effectively.

Incorporating these reforms will not only facilitate better data
management but also enhance the overall effectiveness of public policy
implementation. With a unified approach to geospatial information,
government agencies can work together more effectively, leading to
improved outcomes in areas such as urban planning, disaster management,
and environmental monitoring. Ultimately, the advancement of geospatial
information sharing through comprehensive legal and policy reforms is
essential for fostering sustainable development and enhancing governance
in Pakistan.
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Conclusion

This article examined in detail the legal obstacles hindering the sharing
of geospatial information and implementation of national spatial data
infrastructure (NSDI) in Pakistan. The study adopted a content analysis
approach to explore this issue. Data was gathered through comprehensive
reviews of policy documents, and minutes of meetings. The study finds that
several ministries, and divisions are collecting geospatial information
(Figure 4) without sharing the data. Some very conducive laws and acts are
in place such as Survey and Mapping Act 2014, Surveying and Mapping
Rules 2015 and National Climate Change Policy. However, implementation
of these laws and policies on the ground is not visible, which is a big
question mark as well as achallenge especially for public policy
practitioners. It is also concluded that policymakers and practitioners in
Pakistan are still not well aware of the potential of geospatial information
and its sharing for informing and implementing public policies and service
delivery. By examining these sources, the article highlighted the inadequacy
of current legal provisions in addressing the evolving landscape of NSDI
for geospatial data sharing. The study found significant gaps in existing
laws regarding the sharing of geospatial data. The fragmented and outdated
laws serve as a clear indication that both real and perceived legal challenges
pose substantial barriers to endeavours aimed at harnessing data from
various sectors to advance socio-economic development in the country.

In contrast to the other ten countries examined in this study, only three
out of fourteen pieces of legislation in Pakistan support the establishment
of NSDI. Moreover, these laws fail to clearly define institutional roles and
responsibilities, as highlighted in Table 4. This gap hinders the effective
implementation and management of the NSDI in the country.

Some significant technical barriers such as lack of data standards,
varying spatial reference systems, interoperability and lack of technical
infrastructure also impede data sharing in the country.

It is imperative to raise awareness among policymakers in Pakistan
regarding the potential of geospatial information and its sharing for
informing and implementing public policies and enhancing service
delivery. For this purpose, it is crucial to organize seminars and workshops
at all levels of the government to serve as platforms for education and
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dialogue, helping stakeholders understand the significant benefits of
geospatial data in decision-making processes.

For the enabling of sharing geospatial information through National
Spatial Data Infrastructure (NSDI), it is imperative to establish a
comprehensive legal and policy framework. An NSDI act is recommended
as the legal framework for paving the path to data sharing among all
stakeholders and end users. The act should address various aspects related
to geospatial information development, innovation, security, licensing
agreements, cooperation among working groups, data dissemination,
individual privacy protection, intellectual property rights (IPR), liability,
and compliance strategies. To do that there is a need for amending and
updating existing laws and policies to better facilitate the establishment and
functioning of an effective NSDI in Pakistan.

Finally, this study recommends incorporating NSDI into the training
materials of public policy institutions to civil servants in the country. As
key implementers of national policies, the officers must understand the
economic value of geospatial data and its sharing through NSDI. This
knowledge is essential for effectively carrying out policy formulation and
implementation across tactical, operational and strategic levels. By
equipping civil servants with a solid understanding of NSDI, the
government can enhance decision-making processes and promote better
outcomes in public administration. It is recommended as future work to
investigate the amount of public money allocated in Pakistan for the
collection of geospatial data.

Limitations of the study

The study relies on document analysis, which may not capture the full
range of factors influencing data-sharing practices, such as informal power
dynamics within government institutions.

Conflict of Interest

The author of the manuscript has no financial or non-financial conflict
of interest in the subject matter or materials discussed in this manuscript.

Data Availability Statement

Data will be provided by corresponding author on reasonable request.

Journal of Public Policy Practitioners
42— L
Q- Volume 3 Issue 2, Fall 2024




Ali et al.

Funding Details
No funding has been received for this research.
References

Ahmad, M., Ali, A., Nawaz, M., Sattar, F., & Hussain, H. (2024). A review
of Pakistan’s national spatial data infrastructure using multiple

assessment frameworks. ISPRS International Journal of Geo-
Information, 13(9), Article e328. https://doi.org/10.3390/1JGI113090328

Ali, A. (2008). Potential of public private partnership for NSDI
implementation in Pakistan [Master thesis, Geo-Information Science
and Earth Observation]. Zenodo. https://zenodo.org/records/8274061

Ali, A., & Ahmad, M. (2013, November 4-8). Geospatial data sharing in
Pakistan: Possibilities and problems [Paper presentation]. Proceedings
of FIG Working Week, Global Geospatial Conference 2013. Addis
Ababa, Ethiopia.

Ali, A., & de Vries, W. T. (2023). The congruence and conflicts of spatial
data infrastructure and cadastral agricultural systems in Pakistan. In W.
T. de Vries, 1. Rudiarto, & N. M. Piyasena (Eds.), Geospatial science
for smart land management: An Asian context (pp. 32—42). CRC Press.

Ali, A., & Imran, M. (2021). The evolution of national spatial data
infrastructure in Pakistan-implementation challenges and the way

forward. [International Journal of Spatial Data Infrastructures
Research, 15, 110-142. https://doi.org/10.2902/1725-0463.15.art5

Ali, A., Ahmad, M., Nawaz, M., & Sattar, F. (2024). Spatial data
infrastructure as the means to assemble geographic information
necessary for effective agricultural policies in Pakistan. Information
Development. Advance online publication.
https://doi.org/10.1177/02666669241244503

Ali, A., Imran, M., Jabeen, M., Ali, Z., & Mahmood, S. A. (2023). Factors
influencing integrated information management: Spatial data
infrastructure in Pakistan. Information Development, 39(2), 213-234.
https://doi.org/10.1177/02666669211048483

Bajaj, A., & Ram, S. (2007). A comprehensive framework towards
information sharing between government agencies. International
Journal of Electronic Government Research, 3(2), 29—44.

School of Governance and Society :@:
Volume 3 Issue 2, Fall 2024 e

UMT——43


https://doi.org/10.3390/IJGI13090328
https://zenodo.org/records/8274061
https://doi.org/10.2902/1725-0463.15.art5
https://doi.org/10.1177/02666669241244503
https://doi.org/10.1177/02666669211048483

The Barriers to Implementing National Spatial...

Ballantyne, P. (2009). Accessing, sharing and communicating agricultural
information for development: Emerging trends and issues. Information
Development, 25(4), 260-271.
https://doi.org/10.1177/0266666909351634

Bulbul, R., Ahsan, M. S., & Mirza, J. F. (2019, April 22-26). Towards
national SDI in Pakistan: The challenges [Paper presentation].
Proceedings of FIG Working Week, Geospatial information for a
smarter life and environmental resilience. Hanoi, Vietnam.

Casolari, F., Buttaboni, C., & Floridi, L. (2023). The EU Data Act in
context: A legal assessment. International Journal of Law and
Information Technology, 31(4), 399-412.
https://doi.org/10.1093/1JLIT/EAAE005

Crompvoets, J., Rajabifard, A., Van Loenen, B., & Fernandez, T. D. (2008).
A multi-view framework to assess spatial data infrastructures.
Melbourne University Press.

Dimova, S. (2018, March 19-23). The legal component, one of the key
segments for NSDI development in Republic of Macedonia [Paper

presentation]. Annual World Bank Conference on Land and Poverty.
Washington, USA.

EU Monitor. (2005, March 9). Legal provisions of COM (2004)96 -
Multiannual Community programme to make digital content in Europe
more accessible, usable and exploitable.
https://www.eumonitor.eu/9353000/1/j4nvhdfcs8bljza j9vvik7mlc3gy
xp/vi8rm2zb0gyz

Fan, J., Zhang, P., & Yen, D. C. (2014). G2G information sharing among
government agencies. Information & Management, 51(1), 120-128.
https://doi.org/10.1016/1.im.2013.11.001

Global Spatial Data Infrastructure Association. (2012). Spatial data
infrastructure cookbook 2012.
http://gsdiassociation.org/images/publications/cookbooks/SDI_Cookb
ook from Wiki 2012 update.pdf

Government of India. (2022). National geospatial policy, 2022 (Vol. 2022,
Issue D). https://www.surveyofindia.gov.in/pages/national-geospatial-

policy-2022

Journal of Public Policy Practitioners
44— LN
Q- Volume 3 Issue 2, Fall 2024



https://doi.org/10.1177/0266666909351634
https://doi.org/10.1093/IJLIT/EAAE005
https://www.eumonitor.eu/9353000/1/j4nvhdfcs8bljza_j9vvik7m1c3gyxp/vi8rm2zb0gyz
https://www.eumonitor.eu/9353000/1/j4nvhdfcs8bljza_j9vvik7m1c3gyxp/vi8rm2zb0gyz
https://doi.org/10.1016/j.im.2013.11.001
http://gsdiassociation.org/images/publications/cookbooks/SDI_Cookbook_from_Wiki_2012_update.pdf
http://gsdiassociation.org/images/publications/cookbooks/SDI_Cookbook_from_Wiki_2012_update.pdf
https://www.surveyofindia.gov.in/pages/national-geospatial-policy-2022
https://www.surveyofindia.gov.in/pages/national-geospatial-policy-2022

Ali et al.

Government of Pakistan. (1981, December 29). PARC ordinance 1981.
https://www.parc.gov.pk/Sitelmage/Misc/files/PARC%200rdinance%
2C%201981.pdf

Government of Pakistan. (2000, August 18). IT policy and action plan.
https://moitt.gov.pk/Sitelmage/Misc/files/Pakistan%201T%20Policy%
20%20Action%20P1an%202000.pdf

Government of Pakistan. (2008, May). Hand book on planning commission.
https://www.scribd.com/document/252580214/Handbook-Planning-

Commission

Government of Pakistan. (2012, February 28). The Constitution of the
Islamic Republic of Pakistan.
https://na.gov.pk/uploads/documents/1333523681 951.pdf

Government of Pakistan. (2014). Surveying and mapping act 2014.
http://www.na.gov.pk/uploads/documents/1397721138 588.pdf

Government of Pakistan. (2015, March 6). Surveying and mapping rules
2015.
https://www.surveyofpakistan.gov.pk/Sitelmage/Misc/files/surveying
and_mapping_rules_2015.pdf

Government of Pakistan. (2017, October 12). Right of access to information
act, 2017. https://pakistancode.gov.pk/english/UY2FqgaJw]1-

Government of Pakistan. (2018a, May 22). Digital Pakistan policy.
http://moib.gov.pk/Downloads/Policy/DIGITAL_PAKISTAN_ POLIC
Y (22-05-2018).pdf

Government of Pakistan. (2018b). MNational food security policy.
https://lpr.adb.org/resource/national-food-security-policy-2018-
pakistan

Government of Pakistan. (2021a, October). National climate change policy
2021. https://mocc.gov.pk/Sitelmage/Policy/ NCCP%20Report.pdf

Government of Pakistan. (2021b, July). National cyber security policy.
https://moitt.gov.pk/Sitelmage/Misc/files/National%20Cyber%20Secu
rity%20Policy%202021%20Final.pdf

Government of Pakistan. (2022, February). Pakistan cloud first policy.

School of Governance and Society “@\‘
Volume 3 Issue 2, Fall 2024 Rl

UMT——45



https://www.parc.gov.pk/SiteImage/Misc/files/PARC%20Ordinance%2C%201981.pdf
https://www.parc.gov.pk/SiteImage/Misc/files/PARC%20Ordinance%2C%201981.pdf
https://moitt.gov.pk/SiteImage/Misc/files/Pakistan%20IT%20Policy%20%20Action%20Plan%202000.pdf
https://moitt.gov.pk/SiteImage/Misc/files/Pakistan%20IT%20Policy%20%20Action%20Plan%202000.pdf
https://www.scribd.com/document/252580214/Handbook-Planning-Commission
https://www.scribd.com/document/252580214/Handbook-Planning-Commission
https://na.gov.pk/uploads/documents/1333523681_951.pdf
http://www.na.gov.pk/uploads/documents/1397721138_588.pdf
https://www.surveyofpakistan.gov.pk/SiteImage/Misc/files/surveying_and_mapping_rules_2015.pdf
https://www.surveyofpakistan.gov.pk/SiteImage/Misc/files/surveying_and_mapping_rules_2015.pdf
https://pakistancode.gov.pk/english/UY2FqaJw1-apaUY2Fqa-apaUY2Noa5c%3D-sg-jjjjjjjjjjjjj
https://pakistancode.gov.pk/english/UY2FqaJw1-apaUY2Fqa-apaUY2Noa5c%3D-sg-jjjjjjjjjjjjj
http://moib.gov.pk/Downloads/Policy/DIGITAL_PAKISTAN_POLICY(22-05-2018).pdf
http://moib.gov.pk/Downloads/Policy/DIGITAL_PAKISTAN_POLICY(22-05-2018).pdf
https://lpr.adb.org/resource/national-food-security-policy-2018-pakistan
https://lpr.adb.org/resource/national-food-security-policy-2018-pakistan
https://mocc.gov.pk/SiteImage/Policy/NCCP%20Report.pdf
https://moitt.gov.pk/SiteImage/Misc/files/National%20Cyber%20Security%20Policy%202021%20Final.pdf
https://moitt.gov.pk/SiteImage/Misc/files/National%20Cyber%20Security%20Policy%202021%20Final.pdf

The Barriers to Implementing National Spatial...

https://moitt.gov.pk/Sitelmage/Misc/files/Pakistan%20Cloud%20First
%20Policy-Final-25-02-2022.pdf

Government of Pakistan. GOP. (2023, January 25). NIH policy for data
management and sharing. https://grants.nih.gov/grants/guide/notice-
files/NOT-OD-21-013.html

Houghton, J. (2011, October 24). Costs and benefits of data provision:
Report to the Australian national data service. Analysis and Policy
Observatory. https://apo.org.au/node/26938

Karim, M. A., Kum, H. C., & Schmit, C. D. (2022). A study of publicly
available resources addressing legal data-sharing barriers: Systematic
assessment. Journal of Medical Internet Research, 24(9), Article
€39333. https://doi.org/10.2196/39333

Khanalibayli, E. (2020). Development of the national spatial data
infrastructure in Azerbaijan [Paper presentation]. Proceedigns of
Working Week, Smart Surveyors for Land and Water Management.
Amsterdam, Netherlands.

Khurshid, M. M., Zakaria, N. H., Arfeen, M. 1., Rashid, A., Nasir, S. U., &
Shehzad, H. M. F. (2022). Factors influencing citizens’ intention to use
open government data—a case study of Pakistan. Big Data and
Cognitive Computing, 6(1), Article e3l.
https://doi.org/10.3390/BDCC6010031

Lance, K. (2003). Spatial data infrastructure in Africa: Spotting the elephant
behind trees. Geospatial Media and Communications, 7, 35-41.

Lance, K. T., Georgiadou, Y., & Bregt, A. K. (2009). Cross-agency
coordination in the shadow of hierarchy:‘Joining up’government
geospatial information systems. International Journal of Geographical
Information Science, 23(2), 249-269.
https://doi.org/10.1080/13658810801909615

Li, P., Lan, W., & Xuenian, X. (2008). SDI in China: Progress and issues.
International Archives of the Photogrammetry, Remote Sensing and
Spatial Information Sciences, 37(B4), 7-10.

Maphanyane, J. G., Mapeo, R. B. M., & Simela, S. (2018). Emerging
approaches to data management for a new geospatial science research:
The essences and methodologies of data matter perspective. In J. G.

Journal of Public Policy Practitioners
46—
Q- Volume 3 Issue 2, Fall 2024



https://moitt.gov.pk/SiteImage/Misc/files/Pakistan%20Cloud%20First%20Policy-Final-25-02-2022.pdf
https://moitt.gov.pk/SiteImage/Misc/files/Pakistan%20Cloud%20First%20Policy-Final-25-02-2022.pdf
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html
https://apo.org.au/node/26938
https://doi.org/10.2196/39333
https://doi.org/10.3390/BDCC6010031
https://doi.org/10.1080/13658810801909615

Ali et al.

Maphanyane, R. B. M. Mapeo, & M. O. Akinola (Eds.), Handbook of
research on geospatial science and technologies (pp. 304-336). 1GI
Global.

Masser, 1. (2005). GIS worlds: Creating spatial data infrastructures (Vol.
338). ESRI Press.

Masser, 1. (2019). From Geographic information systems to Spatial data
infrastructures: A global perspective. CRC Press.

Masser, 1., & Crompvoets, J. (2019). Learning from inspire. In 1. Masser
(Ed.), Geographic information systems to spatial data infrastructure
(pp. 347-362). CRC Press.

Mishra, A., Misra, D. P., Kar, A. K., Babbar, S., & Biswas, S. (2017, 21—
23 November). Assessment of open government data initiative-a
perception driven approach [Paper presentation]. Proceedings
of Digital Nations—Smart Cities, Innovation, and Sustainability: 16th
IFIP WG 6.11 Conference on e-Business, e-Services, and e-Society.
Delhi, India.

Murakami, H. (2008). New legislation on NSDI in Japan: Basic act on the
advancement of utilizing geospatial information. Bulletin of the
Geographical Survey Institute, 55, 1-10.

Nugroho, Y. S., & Supangkat, S. H. (2021, August 2—4). Spatial data
infrastructure integrated with geospatial artificial intelligence: A
systematic literature review [Paper presentation]. Proceedings of 2021
International Conference on ICT for Smart Society (ICISS). Bandung,
Indonesia.

Organisation for Economic Co-operation and Development. (2006). Digital

broadband content public sector information.
https://doi.org/10.1787/231534841283

Organisation for Economic Co-operation and Development. (2021). The
OECD laboratory for geospatial analysis.
https://www.oecd.org/regional/regional-statistics/geospatial-lab.htm

Organisation for Economic Co-operation and Development. (2022). Using
private sector geospatial data to inform policy: Lessons from OECD
countries on private-public collaborations.
https://doi.org/10.1787/242151b8-en

School of Governance and Society :@:
Volume 3 Issue 2, Fall 2024 e

UMT——«7


https://doi.org/10.1787/231534841283
https://www.oecd.org/regional/regional-statistics/geospatial-lab.htm
https://doi.org/10.1787/242f51b8-en

The Barriers to Implementing National Spatial...

Organisation for Economic Co-operation and Development. (2023). Very

large infrastructures policy issues and options and industry. OECD
Publishing.

Radovic, N., & Djurdjevic, Z. (2016). European Union’s information
exchange legal framework: A prerequisite for successful co-operation
in fighting organized crime. Nauka, Bezbednost, Policija, 21(3), 95—
118. https://doi.org/10.5937/NABEPO21-11401

Rahman, Md. M., & Szabo, G. (2023). Assessing the Status of National
Spatial Data Infrastructure (NSDI) of Bangladesh. ISPRS International
Journal of Geo-Information, 12(6), Article €236.
https://doi.org/10.3390/1JGI112060236

Rajabifard, A., Feeney, M. E. F., & Williamson, 1. (2003). Spatial data
infrastructures: concept, nature and SDI hierarchy. Taylor & Francis
London.

Rosenthal, G. (2018). Economic and social council. In S. Daws & T. G.
Weiss (Eds.), The Oxford handbook on the United Nations (pp. 136—
148). Oxford University Press.
https://doi.org/10.1093/oxfordhb/9780199560103.003.0007

Safarov, 1. (2020). Institutional dimensions of open government data
implementation: Evidence from transition countries. Public
Performance &  Management  Review, 43(6), 1359-1389.
https://doi.org/10.1080/15309576.2020.1805336

Schade, S., Granell, C., Vancauwenberghe, G., KeBler, C.,
Vandenbroucke, D., Masser, 1., & Gould, M. (2020). Geospatial
information infrastructures. H. Guo, M. F. Goodchild, & A. Annoni
(Eds.), Manual of digital earth (pp. 161-190). Springer.

Shahzad, H., & Sandhu, W. Y. (2007). E-Government services in Pakistan
[Master thesis, Luled University of Technology]. Diva Portal.
https://Itu.diva-
portal.org/smash/get/diva2:1020858/ FULLTEXTO1.pdf

Shelton, A. L., & McNamara, T. P. (2001). Systems of spatial reference in
human memory. Cognitive  Psychology, 43(4), 274-310.
https://doi.org/10.1006/cogp.2001.0758

Shepherd, E. (2015). Freedom of information, right to access information,

Journal of Public Policy Practitioners
48—
Q- Volume 3 Issue 2, Fall 2024



https://doi.org/10.5937/NABEPO21-11401
https://doi.org/10.3390/IJGI12060236
https://doi.org/10.1093/oxfordhb/9780199560103.003.0007
https://doi.org/10.1080/15309576.2020.1805336
https://ltu.diva-portal.org/smash/get/diva2:1020858/FULLTEXT01.pdf
https://ltu.diva-portal.org/smash/get/diva2:1020858/FULLTEXT01.pdf
https://doi.org/10.1006/cogp.2001.0758

Ali et al.

open data: Who is at the table? Round Table, 104(6), 715-726.
https://doi.org/10.1080/00358533.2015.1112101

Siebritz, L., & Coetzee, S. (2022). Evaluating stakeholder influences on the
land use application process in South Africa — results from an analysis
of the legal framework. Land Use Policy, 120, Article ¢106238.
https://doi.org/10.1016/J.LANDUSEPOL.2022.106238

Subari, M. D. (2015). National earth observation program for digital earth -
the Malaysian case: Issues in consideration. Journal of Science,
Technology and Innovation Policy, 1(2), 62-717.
https://doi.org/10.11113/JOSTIP.VIN2.14

Tonchovska, R., Stanley, V., & De Martino, S. (2012, Septmeber 1). Spatial
data  infrastructure  and inspire.  World Bank  Group.
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/900421468249889891/spatial-data-
infrastructure-and-inspire

Torrisi, G. (2009). Public infrastructure: definition, classification and
measurement issues. Economics, Management, and Financial Markets,
4(3), 100-124.

United Nations Global Geospatial Information Management. (2020).
Virtual regional seminar on operationalizing the integrated geospatial
information framework in Asia and the Pacific. https://un-ggim-
ap.org/sites/default/files/media/meetings/Webinar_2020-
11_IGIF/Concept%20Note _Virtual%20Regional%20Seminar%200n%
20IGIF_20201130.pdf

United Nations Global Geospatial Information Management. (2023).
Authoritative data in an evolving geospatial landscape: An exploration
of policy and legal challenges.
https://ggim.un.org/meetings/2023/SCoG-3rd-
Plenary/documents/Third_plenary_meeting CCMEQO _proposed paper
_Bonn_31Mar.pdf

Valachamy, M., Sahibuddin, S., Ahmad, N. A., & Bakar, N. A. A. (2019).
A review of MyGDI: The catalyst of the evolution of geographical
information systems in Malaysian public sector. Open International
Journal of Informatics, 7(Special Issue 2), 127-137.

Williamson, 1., Rajabifard, A., & Binns, A. (2006). Challenges and issues

School of Governance and Society P
1O —49
Volume 3 Issue 2, Fall 2024 vt UM



https://doi.org/10.1080/00358533.2015.1112101
https://doi.org/10.1016/J.LANDUSEPOL.2022.106238
https://doi.org/10.11113/JOSTIP.V1N2.14
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/900421468249889891/spatial-data-infrastructure-and-inspire
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/900421468249889891/spatial-data-infrastructure-and-inspire
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/900421468249889891/spatial-data-infrastructure-and-inspire
https://un-ggim-ap.org/sites/default/files/media/meetings/Webinar_2020-11_IGIF/Concept%20Note_Virtual%20Regional%20Seminar%20on%20IGIF_20201130.pdf
https://un-ggim-ap.org/sites/default/files/media/meetings/Webinar_2020-11_IGIF/Concept%20Note_Virtual%20Regional%20Seminar%20on%20IGIF_20201130.pdf
https://un-ggim-ap.org/sites/default/files/media/meetings/Webinar_2020-11_IGIF/Concept%20Note_Virtual%20Regional%20Seminar%20on%20IGIF_20201130.pdf
https://un-ggim-ap.org/sites/default/files/media/meetings/Webinar_2020-11_IGIF/Concept%20Note_Virtual%20Regional%20Seminar%20on%20IGIF_20201130.pdf
https://ggim.un.org/meetings/2023/SCoG-3rd-Plenary/documents/Third_plenary_meeting_CCMEO_proposed_paper_Bonn_31Mar.pdf
https://ggim.un.org/meetings/2023/SCoG-3rd-Plenary/documents/Third_plenary_meeting_CCMEO_proposed_paper_Bonn_31Mar.pdf
https://ggim.un.org/meetings/2023/SCoG-3rd-Plenary/documents/Third_plenary_meeting_CCMEO_proposed_paper_Bonn_31Mar.pdf

The Barriers to Implementing National Spatial...

for SDI development. International Journal of Spatial Data
Infrastructures Research, 1(1), 24-35.

Wirtz, B. W., Piehler, R., Thomas, M. J., & Daiser, P. (2016). Resistance of
public personnel to open government: A cognitive theory view of
implementation barriers towards open government data. Public
Management Review, 18(9), 1335-1364.
https://doi.org/10.1080/14719037.2015.1103889

Zheng, X., & He, B. (2009, September 9-12). SWOT analysis on national
common geospatial information service platform of China [Paper
presentation]. Sixth International Symposium on Digital Earth: Models,
Algorithms, and Virtual Reality. Beijing, China.

Zuiderwijk, A., & Janssen, M. (2014). Open data policies, their
implementation and impact: A framework for comparison. Government
Information Quarterly, 31(1), 17-29.
https://doi.org/10.1016/].21q.2013.04.003

Journal of Public Policy Practitioners
50—
Q- Volume 3 Issue 2, Fall 2024



https://doi.org/10.1080/14719037.2015.1103889
https://doi.org/10.1016/j.giq.2013.04.003

Ali et al.

Appendix-1
Some Key NSDI Stakeholders in Pakistan

2

Organization

—

Survey of Pakistan (Lead Role)

Space & Upper Atmosphere Research Commission
(SUPARCO)

National Disaster Management Authority (NDMA)
Pakistan Agricultural Research Council (PARC)
Pakistan Meteorological Department (PMD)
Pakistan Bureau of Statistics (PBS)

Geological Survey of Pakistan (GSP)

Water and Power Development Authority (WAPDA)
National Highway Authority (NHA)

NESPAK (Representative of private sector)
COMSATS University, Islamabad (Representative of
academia)
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