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Abstract   

   
One of the key initiatives in Eleventh Malaysia Plan (RMK-11) in enhancing public service delivery is to leverage 

data to enhance outcomes and lowering the costs. In line with this vision, implementation of digital government is 

planned to offer more innovative services, that is accessible to the citizen and provide efficient and integrated 

service delivery by 2020. Thus, Malaysia has launched its Public Sector Open Data (PSOD) portal for agencies 

to share data with each other and to facilitate Open Government Data (OGD) philosophy and policies. Data from 

official sources are stored in a centrally-accessible repository. However, the rate of adoption by the government 

agencies specifically local authorities in sharing their dataset at PSOD portal shows a very slow progress. This 

scenario is in contrast to the needs of smart city implementation that require a combination of open data and 

Internet-of-Things technology at the local authorities’ level. Therefore, the aim of this paper is to identify and 

analyze the influencing factors of OGD adoption by conducting expert review with five (5) experts from a central 

agency, local authorities and public university. Fifteen (15) identified factors from the literature review and eleven 

(11) factors have been validated and individually ranked by the selected experts. A conceptual model of OGD 

adoption for local authorities in Malaysia which is based on Technology-Organisation-Environment, Diffusion of 

Innovation and Institutional Theory was proposed as the outcome of the study.   

   
Keywords:Open Data, Open Government Data, adoption, local authority, public sector   

   

   

1. Introduction   

   

Open data trend was believed to have started in 2009 when President Barrack Obama 

introduced openness in government by issuing Memorandum on Transparency and Open 

Government. The mandate was affirmed by his administration to show their commitment for 

government innovation with the promotion of a collaboration, public participation and 
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transparency across government bodies. It was also the indication of a new government era to 

become more open and accountable as an attempt to unite the gap between the American people 

and the government. This scenario has inspired other countries to take similar steps by way of 

conveying respective countries government directives to disclose identified dataset to the 

public for reuse and distributed without any restrictions.   

   

In general, open data can be defined as data that is available online that can be freely used, 

accessible, re-use and redistribute for any purpose by anyone without technical restrictions and 

limitation [1],[2],[3]. Some of the discovered benefits on this innovation includes increase 

transparency and accountability in government, empower the citizen participation of 

government service and to stimulate the economic growth through re-use of data [1]–[4]. The 

term of Open Government Data (OGD) or also known as open Public Sector Information (PSI) 

is non-confidential government data freely available in open formats and published on the 

Internet for free use, re-use and redistribution without any restrictions [8],[1]. OGD comes from 

combination of a specific subset from government data and open data. In addition, open data is 

an essential part in adopting smart city. Smart city depends entirely on ICTs strategies and 

solutions which have direct involvement with local authority, citizen and community [9].  

Moreover, smart city concept uses data and Internet-of-Things (IoT) applications to enhance 

efficiency for the provision of local authority services [10].    

   

In most developing countries, OGD initiatives are still at its infancy stage resulting in many 

challenges exist at the implementation level [11],[12]. For some countries, one of the challenges 

is cost because it may be incurred for publishing public data (in connection to production and 

presentation) [2]. Despite those challenges in data publication, Huang et. al, [5] stated that OGD 

must be studied and observed at national level to better understand factors that influence OGD 

adoption. Thus, this paper highlight OGD adoption from Malaysia perspective.   

   

This article is arranged as follows: It starts with a research background and follows by a section 

that focuses on theoretical background. The fourth section explains the research methodology 

used in this study. Subsequently, the remaining sections will describe the result and discussion 

of the influencing factors and followed with conceptual model proposal for OGD adoption. 

Then the study is concluded by highlighting the research contribution together with suggestions 

for future research work.    

   

   

2. Background   

   

In Eleventh Malaysia Plan (RMK-11), the Government focuses on becoming citizen-centric 

government particularly on enhancing the productivity and efficiency of the public service. 

Implementation of the Digital Government is designed to offer more innovative services, 

accessible to the citizen and provide efficient and integrated service delivery by 2020. One of 

the key initiatives in enhancing public service delivery is to leverage data to enhance outcomes 

and lower associated costs. Thus, to support the implementation of the Digital Government, 

capitalizing local authorities’ resources for quality services is stated in RMK-11 as a focus area 
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of transformation. In line with this vision, Public Sector ICT Strategic Plan (PSISP) 2016-2020 

was developed, which states the second strategic thrust in PSISP known as data-driven 

government outlining strategic direction to strengthen cross-agency data-sharing. To achieve 

the data-driven government vision, Malaysia Administrative Modernisation and Management 

Planning Unit (MAMPU) has been given the mandate by the Government to lead Malaysia’s 

data-driven initiative with collaboration from all ministries and departments.   

   

In 2014, the Government IT and Internet Committee (GITIC) Meeting has agreed that the 

government agencies need to implement the data-driven innovation which open the gateway 

for open data initiative. This initiative required all government agencies to identify and share 

suitable data sets in every area of agency service. Thus, a dedicated platform for agencies to 

share data with each other was successfully developed in the same year known as the Public 

Sector Open Data (PSOD) in the shape of public portal [6]. This portal is aimed to facilitate 

OGD that is centrally accessible from official sources by all data users. This is in line with the 

need of the cross-agency data sharing functions in providing comprehensive data analysis. 

Therefore, numerous activities regarding open data knowledge, engagement programs and 

awareness have been provided to the government agencies which includes involvement of local 

authorities in ensuring the data sharing executions across agencies through OGD portal is 

successful. Eventually, this leads to the issuance of Public Sector Open Data Circular in 2015 

as a guideline to implement OGD at government agencies.   

   

Malaysia is currently at the implementation phase of the smart city. Utilization of open data 

and IoT applications in smart city concept can act as a medium  to increase efficiency of local 

authority’s services provision [7]. Utilization of both open data and IoT can be leveraged for 

OGD dissemination indicating prosperous growth of an advanced city along with its citizens 

need. Despite the apparent benefits of adopting OGD, many government agencies are cautious 

and unwilling to open their data [4]. In Malaysian context, OGD initiatives show less significant 

progress of data publication among government agencies and this in direct correlation to Open 

Data Barometer (ODB) report. Malaysia’s ranking in ODB report continue to drop from 

number 41 in 2014 to 51 in 2015 and recently dropped to 53 in 2016 out of 115 participating 

countries. The rate of government agencies' adoption primarily local authorities in sharing their 

dataset at PSOD portal indicates a very slow growth. For example, since 2014, only  seventeen 

percent (17%) of local authorities in Malaysia have shared their datasets in PSOD portal 

compared to other agencies [8]. This scenario is contra to the needs of smart city 

implementation that require combination of open data and IoT technology at the Malaysia local 

authorities’ level. The slow adoption to mainstream OGD does not aligned as per Gartner 

recommendation that adoption process is undertaken in 2 to 5 years time [9]. Not many research 

(only a few empirical studies conducted) that primarily focus on factors that influences 

adoption of OGD at local authorities level were carried out until now. A study by Matheus et. 

al, [10] has presented new perspectives in dissemination and incentive strategies of open data 

usage in local authorities, but unfortunately none on empirical study. Therefore, this research 

is aimed to study local authorities OGD adoption empirically and develop a new model of OGD 

adoption by local authorities in Malaysia, which are based on Technology- 

OrganisationEnvironment, Diffusion of Innovation and the Institutional theory.   
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3. Theoretical Background   

   

There are several theories extensively used for exploring the adoption of technology which 

covers organizational and individual levels. Since this study focuses on factors influencing 

adoption of open government data in Malaysian local authorities, namely Diffusion of 

Innovation Theory (DOI) [11], Institutional Theory [12] and 

TechnologicalOrganizationEnvironment (TOE) framework [13].   

   

   

Technology-Organization-Environment (TOE) framework   

   

TOE has been introduced by Tornatzky and Fleischer, 1990 in their book "The Processes of 

Technological Innovation". The book described the process of innovation from the 

development, adoption phase until the implementation of an innovation within the context of a 

firm. TOE is the most extensive approaches adopted in examining innovation adoption which 

clarifies the different contextual attributes of a firm that influence adoption decision, namely 

technological, organizational and environmental. TOE framework is chosen for this study 

because the strength of this framework lies in its environmental context which is already 

embedded in the theory. Therefore, it becomes the better choice compared to other options as 

it could predict the relationship between intra-firm innovation technology adoption in an 

organization [14].   

Diffusion of Innovation (DOI)   

   

In general, DOI has been used to explain ICT studies technology innovation particularly on 

acceptance and adoption. DOI derives from theory exerted by Rogers [11] which has been 

studied extensively to predict and clarifies the adoption process [15].  Basically, innovation 

adoption is multi-dimensional and other contexts such as the environment in which it operates 

should be considered. However, DOI by itself only considers the attributes of technology 

innovation in the adoption. Due to that, DOI has been combined with other theories by many 

researchers to describe the adoption process in organizations [16].   

   

Institutional Theory   
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The institutional theory asserts organizations that are affected by the environment in which they 

operate [17]. Although Rogers’ model has been used extensively to explain an organizational 

technological adoption studies, but its’ model exclude environmental issue in the theory[16]. 

Since this study uses an environmental factor as one of its variables to be explored, researchers 

tend to use another prominent framework which is almost similar to DOI, but at the same time 

offer an environment as a part of the variable to be studied.   

   

   

4.  Methodology   

   

   

       Figure 1: The Process of Developing OGD Conceptual Model.   

   

   

The development of the conceptual model in OGD adoption was conducted based on several 

steps as illustrated in Figure 1. A research question has been formulated to begin the research, 

and the formulated question is written next “What are the factors that can influence the adoption 

of OGD in the government agencies?’ Then, the research steps continue by executing searching 

exercise on the same subject matter by retrieving information from electronic journal databases 

such as ACM Digital Library, IEEEXplore Digital Library, Scopus, Web of Science, Science 

Direct, Emerald, Springer and snowballing technique usage. For the retrieval in the digital 

libraries, the initial search strings are “open data", “open government data”, “public sector 
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information” and “adoption” which applied to the title, keywords, and abstracts of publications 

from the period of 2009 to 2018. Earlier research of comprehensive literature analysis on the 

adoption of OGD in government agencies has revealed fifteen (15) influential factors of OGD 

adoption which already submitted to the panel of experts for them to review as indicated in 

Table 1.   

   

   

Table 1: List of Factors Influencing the OGD Adoption   

   

No   Construct   Operational Definition   Source(s)   

1   Perceived 

Benefit   

Perceived benefit to adopt OGD to the 

organization.   

[18], [19], [20], [21]   

2   Complexity   Complexity   to   adopt  OGD  in  

 the organization.   

[19], [22], [23], [24]   

3   Data Quality   The degree of data quality may influence the 

adoption of Open Government Data 

initiative.   

[4], [23], [25], [26],   

[27]   

4   Top   

Management 

Support   

The commitment and support by top 

management in the organization to adopt 

OGD.   

 [28], [18], [27], [29],   

 [30], [31]   

   

5   Technological 

Competence   

Consist of infrastructure and human 

resources, where the knowledgeable and 

highly skills' employees required to adopt 

OGD.   

[1], [4], [24], [27],   

[32], [33]   

   

6   Organization 

Culture   

The positive condition within organization to 

adopt OGD.   

 [4], [19], [21], [27],  

[29], [34]   

7   Trust   The degree of organization's concern and trust 

to adopt OGD.   

 [4], [19], [30], [32]   

8   Data   

Governance   

The degree of data governance in the 

organization to adopt OGD.   

 [19], [20], [29]–[31],  

[34]   

9   External   

Pressure   

Pressure from the external factors and other 

government agencies that influence 

organization decisions toadopt  OGD.   

[18], [27], [28], [33],   

[35]   

   

10   Government   

Policy   

The existence of policy and regulation to 
adopt OGD.   

   

 [1], [4], [20], [24],   

[27], [30], [32], [33],   

[35], [36]   

11   Stakeholder   

Demand   

Pressure and demand from the stakeholder that 

influence organization to adopt  OGD   

 [27], [35]   

12   Citizen  

Demand   

Pressure and demand from the citizen that 

influence organization to adopt OGD   

 [4], [20], [32], [36]   

13   Infrastructure   The degree of availability of ICT 

infrastructure to support the OGDadoption.   

 [27], [32]   
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14   Security   The degree of availability of security to adopt 

OGD.   

[30]   

15   Reward   A reward system or incentive policies that 

provided by top management to encourage 

the adoption of OGD initiative   

[35][35]   

   

   

   

   

Expert Review   

   

A panel of experts is a group of specialists in their sphere who have a level of knowledge, 

competence, expertise and experience on a given topic [37]. They are referred to obtain the 

expert knowledge and opinion about a certain issue. Despite obtaining information from the 

extensive literature review, gathering insights from experts in the investigated field of study is 

needed [38]. In addition, experts review can assist researchers to confirm or invalidate each 

item intended to be measured [39]. The experts have been chosen to review the identified OGD 

influential factors which were obtained from an extensive literature review exercise. This 

review can help maximize the selection of suitable OGD factors specifically in Malaysian 

Public Sector context. Furthermore, most of the literature on OGD adoption based on the study 

is carried out in developed countries, therefore the local expert review is the best method to rate 

the relevancy of influential factors.   

   

The semi-structured interviews session involved five (5) experts from central agency, local 

authorities and public university as indicated in Table 2. The central agency was selected due 

to the its key role in leading agencies in executing OGD implementation and the local 

authorities were selected as a case study for their involvement in OGD adoption. Academician 

views on the subject matter is deem to also carry weight in this research and hence a respondent 

from public university is also selected to be in the groups for interview. Each session of the 

interview took approximately about thirty (30) minutes to one (1) hour to complete.     

Table 2: Expert Characteristic   

   

Expert 

ID   

Role in Current 

Organisation   

Experience   

   

Agency   Expertise   

E1   Head of 

Department   

33 years   Malaysian Public 

Sector A   

Information System & 

Open Data   

E2   Chief of Assistant 

Director   

20 years   Malaysian Public 

Sector A   

Information System & 

Open Data   

E3   Deputy Director of 

ICT Department   

19 years   Local Authority A   Core Business,   

System Development   

& Information System   
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E4   Head of IT 

Department   

18 years   Local Authority B   Core Business,   

System Development   

& Information System   

E5   Lecturer in Faculty 
of Computer 
Science &   

Information   

Technology   

(Professor)   

30 years   Malaysia Public 

University A   

Information System,   

Knowledge   

Management,  

Software   

Engineering&   

Computer Science   

   

The list of fifteen (15) identified factors from the literature was evaluated and ranked by the 

selected experts using ranking sheet based on the scale from low to high priority. Each factor 

to be rank are given value from 1 to 10 by the experts. Mukred et. al, [40] defined the scale 

from numbers 1 to 7 are classified as low priority, while 8 to 10 are high priority. The ranking 

process was carried out basically to determine the main factors based on prioritization to be 

considered as the influencing factors of OGD adoption in the public sector [41].   

5. Result and Discussion    

   

The experts unanimously agreed on all fifteen (15) influential factors which have been 

identified in the literature review. Based on those identified factors, the expert reviews have 

resulted in a total of eleven (11) appropriate factors which strongly influence the adoption of 

OGD. From these ranking findings, (4) factors are excluded which two (2) factors are proposed 

to be combined while the remaining will be removed from the list. The list of factors after being 

ranked by the experts as shown in Table 3.   

   

Table 3: Factors Ranking by the Experts   

   

   

No   

   

Factors   

    Factor Ranking      

%   
    Low   High   

1   2   3   4   5   6   7   8   9   10   

1   Top Management Support                              5   100   

2   Data Quality                           1   4   98   

3   Data Governance                           1   4   98   

4   Organization Culture                           2   3   96   

5   Government Policy                        1   1   3   94   

6   Reward                        1   2   2   92   

7   Perceived Benefit                        2   1   2   90   

8   Trust                     1   1      3   90   

9   Stakeholder Demand                        2   2   1   88   

10   Technological Competence                     1   1   2   1   86   

11   External Pressure                     1   1   2   1   86   
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12   Complexity                     1   2   2      82   

13   Citizen Demand                  1   1   1   2      78   

14   Security         2      1      1   1         52   

15   Infrastructure         2      1   1      1         50   

   

As per the analysis shown in Table 3, all 15 factors are arranged in descending order from 

highest ranking to lowest ranking which starts from top management support, data quality, data 

governance, organization culture, government policy, reward, perceived benefit, trust, 

stakeholder demand, technological competence, external pressure, complexity, citizen demand, 

infrastructure and lastly security factor.   

   

All experts wholeheartedly agreed that the top management is the strongest influential factor 

which main role is as change agents in decision-making process, be it positive or negative 

decision for OGD adoption. The positive decision by top management will eventually lead to 

successful project implementation by providing persistent commitment and continuous support 

in OGD process of adoption. Furthermore, Shkabatur and Peled, [35] stated that it is vital for 

top management to assign reward systems or incentive policies to speed up adoption of OGD 

initiatives. This is in line with the expert (E1) recommendation that the reward system will 

encourage employees to regularly publish quality data in PSOD portal. The expert (E5) also 

suggested the reward system should be a moderator in the proposed conceptual model.    

   

External pressure is one the factor that represents environmental characteristics that may 

contribute in creating the ability to adopt the OGD innovation. The experts (E1) and (E2) 

proposed the stakeholder demand and citizen demand to be consolidated into one group and to 

be put under the external pressure factor. This is because demand of stakeholder and citizen 

also have the similar characteristics to be categorized as coercive pressure, which can influence 

the OGD adoption. Furthermore, the expert (E3) and (E4) agreed the stakeholder and citizen 

are external factors in determining the success of open data innovation in Malaysian local 

authorities.   

   

Meanwhile, the experts (E1) and (E2) proposed two factors to be excluded from the ranking 

list, namely infrastructure and security. They affirmed that the scope of ICT infrastructure and 

security for OGD implementation purpose are managed, maintained and entirely funded by 

MAMPU. Thus, government agencies only focus on providing data to be published in the 

PSOD portal.   

   

   

6.  Proposed Conceptual Model   

   

A conceptual model was developed based on the final eleven (11) factors that experts have 

verified and ranked accordingly. The factors were arranged according to the dimensions being 

represented. As illustrated in Figure 2, the proposed model represents ten (10) hypotheses that 

grouped according to their scope in three different dimensions, namely technological, 

organizational and environmental and one hypothesis function as moderator variable.   
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Figure 2: Proposed Conceptual Model   

The description and proposed hypothesis (H) to be tested for each factor in the conceptual 

model are as follows:   

   

Technological Dimension   

   

The technology context comprises of infrastructure, processes, techniques, and expertise which 

drives decision making of adoption [13]. There are three (3) technological factors in relation to 

this study; perceived benefit, complexity and data quality.   

   

i. Perceived benefits: refer to the degree in which more benefits provided by new 

technological innovation compared than the technology to be replaced [42]. For this study, 

perceived benefits refer to the extent of management recognition that OGD adoption can 

provide benefits to the organization. Therefore; H1: Perceived benefit is positively influence 

the adoption of OGD.   

   

ii. Complexity: refer to the degree of difficulty associated with understanding and learning to 

use an innovation [11]. For this study, complexity refers to the difficulties to adopt OGD. 

Therefore; H2: Complexity is negatively influence the adoption of OGD.   

   

iii. Data Quality: refer to quality of published data to be accessed by public. The characteristics 

of open data mainly include the following aspects: complete, primary, timely, accessible, 
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machine process able, non-discriminatory, non-proprietary, and license free. Thus; H3: Data 

Quality is positively influence the adoption of OGD.   

   

Organizational Dimension   

   

The organizational context represents the internal factors to an organization influencing an 

innovation adoption and implementation [13]. Organizational factors are extremely relevant 

and should not be left out in any organizational adoption research. This study proposed five (5) 

factors are considered to be organizational factors that influence the adoption of OGD.   

   

i. Trust: refer to the degree of organization's concern and trust to adopt OGD. Organization's 

trust related to concerns of issues and the leakage of the vital information shared by them 

over the internet [43]. H4: Trust is positively influence the adoption of OGD.   

   

ii. Top Management Support: refer to the degree to which top management understands the 

importance of OGD innovation and the extent to which it is involved in related initiatives. 

Commitment from management is vital to ensure an agency to adopt a proactive publication 

stance [44]. H5: Top Management Support is positively influence the adoption of OGD.   

   

iii. Technological Competence: identified as important organizational factors which related to 

technological readiness. This study defined technology competence consist of IT 

infrastructure and IT human resources in the organization. IT infrastructure referred to 

technologies that enable adoption of OGD and IT human resources referred to employees 

with the knowledge and skills needed to adopt OGD. Therefore; H6: Technological 

Competence is positively influence the adoption of OGD.   

iv. Data Governance: refer to the degree of data governance in the organization to adopt OGD. 

This study defined data governance comprises decision rights and accountabilities regulating 

the data publication process include data quality, data management, data privacy, data 

ownership and data policies. Thus; H7: Data Governance is positively influence the adoption 

of OGD.   

   

v. Organizational Culture: is an important factor of local authority's adoption and adaptation 

of technologies for improved outcome [45]. Organization Culture refer to the organization's 

willingness and positive condition to share data to others. H8: Organization Culture toward 

openness is positively influence the adoption of OGD.   

   

Environmental Dimension   

   

TOE distinguishes how the industry, competitors, government and other near and far 

institutions can influence the adoption decision [13]. Environmental factor can be classified to 

two sectors; pressure and support. Though, for this study, researcher will use government policy 

and external pressure to represent environmental factors.   
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i. Government Policy: refer to the existence of legal, policy and regulation will certainly 

affect adoption of OGD. The implementation of any governmental project must follow the 

guidance with legal basis. Without support from legislatures and policymakers, cross 

boundary data sharing in the public sector can lose its necessary funding and resources to 

make projects sustainable [43]. Therefore; H9: Government Policy is positively influence 

the adoption of OGD.   

   

ii. External Pressure: refer to the characteristics of coercive and mimetic pressure which 

influence organization decisions to adopt OGD. External pressure was measured through 

two items in this study: the degree to which local authorities were motivated to adopt OGD 

because citizen or stakeholder demanded it and other local authorities have benefited from 

adoption of OGD. Therefore; H10: External Pressure is positively influence the adoption of  

OGD.   

   

Reward: refer to reward system or incentive policies provided by top management to 

encourage the adoption of OGD initiative. Provide incentives is one endeavor to acquire 

officials in government agencies to cooperate with the OGD policy innovation [35]. Therefore, 

H11: The positive relationship between Top Management Support and intention to adopt OGD 

will be stronger when the organization has Reward system.    

   

7. Conclusion   

   

A conceptual model was found to be the most effective and practical to be use for assessing the 

OGD adoption. The model is capable of measuring the relationship of organization, people and 

technology dimensions that influence the adoption of OGD. The follow-up research activity 

will develop a survey instrument using questionnaires. The proposed conceptual model and 

questionnaires will then need to be verified by experts from academics and relevant industry 

alike. In addition, a pilot study will be conducted and to be followed thereafter by actual study. 

The model will then be validated using statistical tools, and the results gained will provide 

insight for public sector leaders to enhance the quality of service delivery together with timely 

decision making.   
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