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Abstract 

Exploring the value of open data: A case study 

on Sweden 

Jimmi Burgagni 

Yvonne Uwamariya 

 

 
The importance that governments put into open government data policies has 

increased over the last decade. However, a decreasing speed in this trend is 

potentially ongoing due to the objectives of these policies not being perceived 

as completed. Therefore, locating the impacts and measuring their relative value 

generation aids the understanding of how these objectives can succeed. This 

study examines the impacts of open government data in Sweden and their 

potential value generation, focusing on the financial ones. In this study, we 

developed a measurement model that comprehends six different impacts that 

generate a value. These impacts are innovation for established firms, innovative 

start-ups, innovation for public institutions, anti-corruption, and 

democracy/civil participation. The study has used 24 semi-structured interview 

findings to develop the model using the grounded theory method. The model 

was then subsequentially tested and validated by conducting a survey.  We used 

PLS-SEM as a method of analysis of the 69 responses on the survey from 

Swedish experts in the field. The results show a positive influence on the open 

government data financial value generation in the Swedish context, originating 

from data-driven innovation in established firms. Adding to this, positive 

impacts on the social value generated from open government data originate 

from innovative start-ups and product innovation in public institutions. The 

social value generated was also found to influence the financial value generation. 

Overall, the results also confirmed that the measurement model assessed is 

suited for evaluating the value generation of open government data. Thus, the 

study contributes to policies by visualizing the potential impacts and values that 

specific policy decisions may yield. Besides, the study contributes to theory 

thanks to developing a measurement model that could be applied to different 

contexts. Finally, a unique method that combines model development, context 

understanding, and model testing is used in the research. This method is 

considered a contribution due to its potential to be applied to future case study 

research. 
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Popular science summary 

In today's world, full of technology and interconnections, information in its most basic form is 

more important than ever. Information in this basic form is referred to as data. Governments 

constantly develop vast quantities of data, which they might disclose to the citizens for whoever 

wants to use it. However, transparency is not automatic but rather a costly process that 

governments need to develop. Fortunately, even if expensive, disclosing the data can impact 

the people and the government itself, encouraging transparency. This transparency effect has 

led many governments to disclose much of the data they produce in the latest years. However, 

the impacts promised are not fully felt in the location where the data is open. Therefore, there 

is a fear that transparency will fade through the years. 

For the data to be open, it not solely required to be out there, but it should be free, of good 

quality, updated, you do not have to ask for it, and it should always be structured in the same 

way, if the data is explaining the same thing. These required qualities led researchers to create 

evaluating models to understand which government (or part of them) is the best at the opening. 

This research will do the same thing. However, it will develop a model on the impacts and the 

value they generate because, as we mentioned, it is a fundamental aspect. 

The research analyses solely the case of Sweden. Sweden has been considered transparent for 

centuries, but they are far from the best in evaluating open data models. Our model built on 

Sweden saw impacts relating to a value on the finances and the well-being of society. Instead, 

the impacts are related to new ideas for products and services for both businesses and the 

government. Nonetheless, also the development of new start-ups based on the data is 

considered. Besides, lower corruption and participation of the population in government issues 

are also felt like an impact of open data.  

We tested the model created on a larger base of Swedish experts on the field through a survey. 

The results of this survey testified that the model suits what the research aimed at calculating. 

Besides, the model framed a picture of the Swedish situation at the moment when it comes to 

open data. New start-ups and new public services generated from the opening of data are 

connected to the increase of benefits for society's well-being. Besides this, new ideas generated 

from the data for already developed firms influence the value of this disclosure on finances.  

The developed model creates what the mentioned model on quality already does. It gives the 

governments a way to understand where the potential values of the data might arise. This 

understanding helps the governments shape the way they open the data so that their promises 

are met. This understanding potentially ends up in more openings as the expenses for disclosing 

the data will be balanced in other values.  

The way that this research is performed unifies two diverse methods of analysis. The first 

method is used to create all the aspects that are needed in the mentioned model. This method 

also explores its surroundings that are specific to Sweden in this case. All the elements that are 

a part of this model are then re-analyzed a second time on a larger number of individuals. This 

combination could potentially be applied in future works.  



 

 

Work division 

Between the two researchers, the workload was equal and well-divided throughout the whole 

development of the study. Constant meetings were held between the two researchers to divide 

the workload so that equality was ensured effectively. Due to the distance between the two 

researchers, many tasks were performed individually. However, all the writings and 

undertakings developed were reciprocally controlled, discussed, and enriched. Many meetings 

were also held with people external to the research group. Both the researchers attended these 

meetings (interviews, informal meetings, seminars, and subject reader meetings). However, 

informal meetings for networking purposes were mostly attended by one researcher due to his 

knowledge of the Swedish language required in this specific instance. At the same time, 

considering the other researcher's inability to attend this task, more focus was put on the 

analysis of the data rather than its collection. However, this should not be perceived as 

excluding one participant from one of these two tasks. This non-exclusion derives from the fact 

that constant updates and participation to the reciprocal task were performed when possible in 

a coordinated form from both researchers. 
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1 Introduction 

The chapter comprises the following sections: background, problematization, research aims and 

questions, and research structure. This chapter starts with preliminarily defining the general 

concepts needed for this research in the background. After these definitions, the 

problematization section includes the different topics that explain why the research is conducted 

by defining theoretical gaps and potential research contributions. The "research aims and 

questions" part then more precisely defines the scopes of this research and why they are 

relevant, taken singularly. Concluding, this chapter provides a map of the research structure as 

the last section. 

1.1 Background  

Performing simple research on one of the most prominent databases for research journals (Web 

of Science by Clarivate), articles on the open data topic have grown exponentially during the 

last decade (Figure 1). 

 

Figure 1 Citation report graph for topic research on "open data" on the "Web of Science" 

platform (report created on the 12th of May 2021) 

One of the most common definitions of open data is given by the Open Knowledge Foundation 

(2020) as "data and content that can be freely used, modified, and shared by anyone for any 

purpose." Using this definition, it is evident that this usable, modifiable, and shareable data 

could be initially developed by every individual and organization able to collect it and 

subsequentially diffuse it. However, considering the information and knowledge relevant to a 

location, one of the larger creators of information is public institutions (Lakomaa & Kallberg, 

2013). Public institutions can regulate information creation through policies influenced by their 

environment and context (Zuiderwijk & Janssen, 2014).  For the open data related to 

government, there is usually a distinction between generic information diffused by the public 

institution (called Public Sector Information or PSI) and open data. Lakomaa & Kallberg (2013, 

p. 558) gives four fundamental characteristics that divide open data from PSI which are that the 

knowledge disclosed "has to be free, downloadable, machine-readable, and structured without 

prior processing." The definitions are given more in detail in the following chapter (section 

2.1). 
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Publicly owned open data can span different categories (considering that the public sector 

comprehends all the subsidiary public institutions like municipalities and offices with more 

specific executive roles) (Attard et al., 2015). Governments' relationship with open data is 

strictly related to generalized transparency as it is an effect of policies demanded by civil society 

(M. Janssen et al., 2012). In later years, this pressure on the government also combines with 

technological innovations and different generalized efforts like the Open Government 

Partnership, which sparked a higher diffusion of the phenomena (Ruijer & Meijer, 2020). Thus, 

a more precise definition of open data restricted to the phenomena originating from public 

institutions (open government data) is given by M. Janssen et al. (2012, p. 258) as "non-privacy-

restricted and non-confidential data which is produced with public money and is made available 

without any restrictions on its usage or distribution". 

This research focuses more specifically on the impact that the open government data (OGD) 

has on a location, primarily focused on the value it potentially creates financially. The financial 

impact that a phenomenon potentially has is related to the concrete benefits that it could create 

on a stakeholder's finances that use it (individual, organization, business, the government itself, 

etc.). Jetzek et al. (2014) distinguish the value that OGD has generated at a macro and a micro-

level. The macro-level consists of the generation of value into the location through OGD, 

usually measured financially through indices like the gross domestic product (GDP) (Jetzek et 

al., 2014). The micro-level generation instead consists of re-using open government data by 

individual organizations to create value from that by "transforming knowledge into new 

products, services, business processes or behavioral innovations" (Jetzek et al., 2014, p. 114). 

Looking on micro-level financial value generation, this mainly relates to private businesses as 

they have the main objective of creating finances (Kullvén, 2018). This value can be analyzed 

in an aggregate business way through its potentially enhanced revenues and profits (Jetzek et 

al., 2014). 

However, open government data has no intrinsic value, but its usage for various objectives can 

have an impact (M. Janssen et al., 2012). Therefore, it creates a phenomenon where its value 

cannot be calculated directly through typical measures of financial impact commonly used in 

these cases like the return on investment or alike (M. Janssen et al., 2012). Thus, the financial 

value should be measured by the impacts of the different usages of the data on the economic 

spectrum (M. Janssen et al., 2012). As mentioned, these impacts result from policies by the 

public institutions that have an output on the locations (Zuiderwijk & Janssen, 2014). These 

outputs, which are as diverse as the policy objectives, can be evaluated utilizing different 

indicators and models that picture the situations throughout different ecosystems and their 

impact (Zuiderwijk & Janssen, 2014). These pictures of the ecosystem can then be used as 

feedback to improve further the policies that enable open data (Zuiderwijk & Janssen, 2014). 

Through the years, different measurement models have been developed with the objective of 

benchmarking the multitude of public institutions throughout the world on the subject of open 

data. For the Open Data Charter developers, five benchmarks are the most comprehensive in 

terms of assessed institutions and topics (Brandusescu & Lämmerhirt, 2018). These 

measurement models are the Open Data Barometer (2017) by the World Wide Web Foundation, 

the Global Open Data Index by the Open Knowledge Foundation (2017), the Open Data 

Inventory by Open Data Watch (2021), the Open Useful Re-Usable Government Data Index by 
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the OECD (2020) and the European Open Data Maturity assessment by the European Data 

Portal (2019) (Brandusescu & Lämmerhirt, 2018). Benchmarks are different in methods of 

confrontations and the aspects of the open government data measured (Susha et al., 2015). 

Nonetheless, benchmarking policies are a fundamental task for the government as their 

feedback can be used to evaluate progress made and study further moves (Susha et al., 2015). 

Thus said, the diffusion of these measurement models has left some unexplored issues when 

discussing the financial impacts that open data creates on a location. These issues are defined 

in detail in section 1.2. 

1.2 Problematization 

According to Attard et al. (2015), one of the potentials of open government data and open data, 

in general, is related to the boosting of the social and economic values within the community 

through innovation. The second potential was related to the transparency within a government 

institution, where through OGD, citizens can monitor government activities and reuse the data 

(Attard et al., 2015). The other motive was to improve the participation of the citizens that 

would introduce civil society into the decision-making process (Attard et al., 2015). According 

to Attard et al. (2015) and Zuiderwijk et al. (2019), these impacts did not achieve their full 

potential as planned when started, even with some of them more perceived than others. 

According to Veljković et al. (2014), the measuring models developed earlier, which are also 

defined in the literature review (section 2.2), are mainly concerned with data readiness 

evaluations that makes them not applicable to evaluate the progress of open data impact in terms 

of result that the data generates for the counter stakeholders.  

Besides, the users of open data are combined into various types of people from different sectors. 

For example, individuals from the ICT sector, advocate for freedom of information, researchers, 

journalists, and firms that combine the social community (Lassinantti et al., 2019). However, 

in contrast, the e-government openness index model that Veljković et al. (2014) proposed 

focuses on the government effort to make open data available (like the data readiness) and the 

government's maturity with open data. This model is one-sided because it is only concerned 

with one of the stakeholders' progress: the government institutions that have opened their data. 

Therefore, the impact cannot be analyzed as reciprocal if all concerned stakeholders, especially 

the users, are not assessed at the same level.   

Furthermore, since Sweden has attained some extent from the data maturity point of view 

(OECD, 2019), there is a need for a model that can evaluate continuous financial impact for all 

the stakeholders that potentially develop these kinds of benefits from open government data. 

These stakeholders are defined and explained in the following chapter (section 2.3). This 

evaluation potentially impacts the amount of investment in open data progress and its values 

for the social community. However, the Swedish situation concerning open data is complicated. 

While other European countries were developing efficient open data infrastructures throughout 

the years, Sweden had a range of barriers. These barriers span from a system that is too 

decentralized between disclosing agencies (many municipalities, agencies, institutions, etc., 

that all have to disclose their data) to laws that lack common guidelines (Safarov, 2019). The 

Swedish situation is defined in detail in section 2.4.  
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Some of the benchmarks that were mentioned, like, for instance, the Open Data Barometer, 

makes some efforts into evaluating the impact that the disclosure of the open government data 

has on the ecosystem (Open Data Barometer, 2017). However, this benchmark analyses the 

general overarching evaluation of the phenomena. In the Open Data Barometer case, the 

evaluation is solely restricted to secondary data analysis and expert surveying to give a general 

score to all the social, economic, and political impacts (Open Data Barometer, 2017). These 

evaluations do not focus on the impact as a main topic of analysis and do not divide thoroughly 

the different impacts that open government data can have concretely. The lack of concrete 

demonstrations of the impacts obtained from open government data is seen as a gap in the 

research in this field (Jetzek et al., 2019; Žuffová, 2020; Zuiderwijk et al., 2019). 

The lack of consideration of the contexts where open government data initiatives are put into 

action has also been documented as a barrier to the benchmarks that measure them (Zuiderwijk 

et al., 2019). This lack led to evaluating only a single country (Sweden) as a case study in the 

research. Structuring the research in a case study format enables the gathering of more 

"concrete, context-dependent knowledge," as Flyvbjerg (2006, p. 6) mentioned, allowing this, 

otherwise ignored, information to emerge. The choice of Sweden as the case derives from the 

unusual characteristics of the Swedish context of being both traditionally transparent and falling 

behind in the open data infrastructures (Safarov, 2019). This choice is further defined in 

sections 2.4 and 3.1. This typology of the case has been described as "[e]xtreme/deviant" by 

Flyvbjerg (2006, p. 34) as the analysis of it could generate "information on unusual cases" that 

may not arise by researching other contexts. However, the focus of the benchmark development 

on a single context also causes a delimitation of the research. If shaped around a specific 

context, these benchmarks cannot be considered totally adequate if applied to other cases 

(Zuiderwijk & Janssen, 2014).  

Safarov et al. (2017) also mention a lack of empirical research concerning open government 

data and its impacts. This gap requires gathering quantitative and qualitative data, not limiting 

this research to discuss theory solely. Furthermore, Crusoe & Ahlin (2019, p. 214) deducted 

from the 2018 edition of the Open Data Barometer that there is a "decreasing speed in the 

publishing of OGD, earlier leaders [of the phenomenon are] faltering, and the[re is a] view that 

publishing OGD is a side project." Thus said, this decreasing trend can be associated with the 

benefits that open data initiatives from the government did not fully deliver in the past 

(Zuiderwijk et al., 2019), as it can be related to the intention of implementing these policies. In 

addition to this, Zuiderwijk et al. (2019) found out that the promised economic benefits are the 

least perceived as fulfilled by open data users. Nonetheless, in a decentralized governmental 

structure like Sweden (Open Government Partnership, 2019), many different (also in 

dimension) public institutions need to deliver their datasets. This decentralization defines the 

need for research in the financial impacts that open data could create for its users for a political 

side of the issue, to detail the reason for keeping the trend of open data policy implementation 

growing. 

Having defined the issues and problems on this topic, these are addressed in the next section. 

The following section defines the aims and questions that are the focus of this research. 
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1.3 Research aims and questions 

This research aims at developing a measurement model on the financial impacts of open 

government data based on the Swedish context. However, the measurement model functions as 

a potential benchmark for all other locations. This goal can be formulated in a single research 

aim: How can a measurement model on the financial value of open government data be 

developed based on the Swedish context of open data? 

The research aim is extended to two distinct research questions that are formulated and 

explained through the use of previous research as follows: 

Research Question 1: "How can the financial impact of open data be measured?" 

This first research question is fundamental because a measurement model made for 

comparisons (or a benchmark) requires the development of measures (Maheshwari & Janssen, 

2013). This requirement makes the research question relevant as benchmarks focusing on 

government issues (thus, also open government data policies) can have an essential role in 

political decision-making (Bannister, 2007; Susha et al., 2015). As mentioned, the fulfillment 

of economic benefits that some of the OGD policies proposed is not even perceived in the 

affected society (Zuiderwijk et al., 2019). This lack of perception is potentially connected to 

the fading motivation in adopting open government data provisions throughout the different 

countries (Crusoe & Ahlin, 2019). Therefore, creating a benchmark concerning the financial 

side of the impact generated by open government data diffusion could potentially have effects 

on political decision-making. Besides, forecasting the positive impacts of these provisions 

could possibly be directed into more open data adoption (Temiz, 2018). The aspect is also 

connected to a previously mentioned lack of research about impacts in general when it comes 

to open government data (Jetzek et al., 2019; Žuffová, 2020; Zuiderwijk et al., 2019). 

Nonetheless, in the systemic literature review on open government data initiatives developed 

by Attard et al. (2015, p. 413), frameworks on impacts are considered a "niche in literature." 

Research Question 2: "What is the financial impact of open data in Sweden?" 

The second research question is motivated by the need to take contexts into account when 

evaluating initiatives concerning open government data (Zuiderwijk et al., 2019). Considering 

a sole case study is the most effective way to analyze the context of the case (in this research, 

Sweden) (Flyvbjerg, 2006). Secondly, a lack of empirical research to verify the impacts of open 

government data has been manifested (Safarov et al., 2017). Adding to this, analyzing the 

situation of Sweden, besides the interesting conclusions that potentially derives from it being a 

deviant case, one of the most concerning problems of Sweden is decentralization (Safarov, 

2019). These decentralization issues (further detailed in section 2.4) deem all municipalities 

and public institutions to develop their open government data infrastructure (Safarov, 2019). 

Therefore, all these decentralized entities have a non-requirement of opening and developing a 

proper infrastructure. Thus, there is a need for research that drives political decision-making 

also at these levels (Golub & Lund, 2021). An analysis of the Swedish case could potentially 

contribute to policy in this field.  
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1.4 Structure of the research 

The research is structured as follows: In chapter 2, a literature review on open government data, 

the existing models that evaluate it throughout the different locations, and its financial impact 

is performed. A detailed description of the Swedish context of open government data and a 

model presenting the hypotheses grounded both in theory and empirical data is defined in the 

same chapter. Chapter 3 explains the methodology used in the research. Chapter 4 presents the 

results and the analysis of the empirical results. This chapter is not limited to describing the 

results, but it also details the formation of measurement and their integration to the hypotheses 

defined in chapter 2. Always in chapter 4, the calculation made to test the model is also 

described. Finally, chapter 5 discusses the findings, the research contributions and provides a 

final summary of the results.  
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2 Literature review and model definition 

This chapter develops a general literature review on the subject and the literature foundations 

to the developed model. The literature review gives the basic knowledge and background about 

the topics that are part of the researched subject. Specifically, the chapter starts with the 

different definitions used to define open data, followed by explaining the ecosystem where open 

government data is used. A literature review of the most comprehensive measurement models 

is also defined, together with determining ethical issues that affect the topic. Furthermore, the 

model is used to ground in literature the hypotheses that originated from the data collection and 

analysis further in the research. This part is divided into the definition of the construct model 

based in the literature on the value generation of open data and a preliminary description of the 

Swedish context. Both are afterward integrated with the empirical results of this research. 

However, it should be noted that the majority of the chapter was developed after the analysis 

of the empirical data collected in the grounded theory process. This with the exclusion of the 

first two sections, which give general definitions used in this research and an overview into 

open data measurement models. This process is done with respect to the grounded theory 

approach to avoid previously developed concepts directed the findings but leaving the scope 

open (Charmaz, 2006). This concept stated the literature review is kept in the initial part of the 

research for narrative purpose. Hence, the narration of this research follows the linear structure 

described by Yin (2009), as it is deemed suited for an audience that needs to grasp the topic 

before explaining specific results. 

2.1 Open data definitions 

When defining open data, there is the need to define what both terms' open' and 'data' stand for. 

Data is defined by Davenport and Prusak (1998, p. 2) as "a set of discrete, objective facts about 

events." Data needs to be defined in distinction to information and knowledge. Data is at the 

first stage; it is not interpreted; it comes right after the collection (Baack, 2015). Data that have 

a context and are structured is information, and information that an individual interprets is 

knowledge (Tuomi, 1999). As for open, the previously mentioned definition by the Open 

Knowledge Foundation (2020) describes it as "freely used, modified, and shared by anyone for 

any purpose." The Open Knowledge Foundation (2020) also defines these terms by stating the 

following required characteristics: 

• "Be in the public domain or provided under an open license." 

• "Provided as a whole'" 

• "Downloadable via the Internet without charge." 

• "[provided with a]ny additional information for license compliance." 

• "Provided in a form [that is] readily processable by a computer." 

• "Provided in an open format […] which places no restrictions, monetary or otherwise, 

upon its use and can be fully processed." 

As mentioned in section 1.1, the public sector is one of the largest creators of information and 

data (Lakomaa & Kallberg, 2013). Thus said, the definition of PSI (or public sector 

information) comes into the spectrum as defined by the OECD (2008, p. 4) as "information, 

including information products and services, generated, created, collected, processed, 
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preserved, maintained, disseminated, or funded by or for a government or public institution." If 

the PSIs have the previously defined format for the open data, they are defined as open 

government data (M. Janssen et al., 2012; Ubaldi, 2013). Attard et al. (2015, p. 402) give some 

examples of potential open government data as "budget and spending, population, census, 

geographical, parliament minutes, etc." 

In this section, the definition of linked data is also provided. Linked data, as defined by Bizer 

et al. (2011, p. 206), "is machine-readable, its meaning is explicitly defined, it is linked to other 

external data sets, and can, in turn, be linked to from external data sets." If the open data 

provided is, as well, linked to other external datasets, it can be defined as linked open data 

(Berners-Lee, 2010). The five-star model defined by Berners-Lee (2010) gives the governments 

the steps that need to be taken in disclosing data, and it classifies the linkage of data as the last 

progression to be developed. The systematic literature review by Attard et al. (2015) also further 

divided the linked open data from the linked open government data.  

All these definitions are summarized in Figure 2. 

 

Figure 2 Definitions of open data (source: Attard et al., 2015 and Ubaldi, 2013. Adapted by 

the author). 

2.2 Open data measuring models  

The emerging idea of open data appeared in 1995 with the American scientific agency 

(Chignard, 2013). Since then, open data measuring tools and different evaluation portals for 

specific regions and countries started to arise (Bogdanović-Dinić et al., 2014). 

Furthermore, Bogdanović-Dinić et al. (2014) have done a study on seven open data portals 

evaluations. However, based on similarities of aspects to be measured, the authors have chosen 

to discuss three of the seven evaluations in detail. The first evaluation model considered by 

Bogdanović-Dinić et al. (2014) describes the quality aspect of open data and is developed by 

Ren & Glissmann (2012). This model has looked into the choice and quality of data to open for 

those agencies that have decided or are willing to open data so that they can increase the impact 
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of open data (Ren & Glissmann, 2012). Also, according to Ren & Glissmann (2012) agencies 

that have started the open data initiative might end up disclosing data that was already available. 

This data does not create an impact or is not needed for not compromising data privacy (Ren & 

Glissmann, 2012). The second one considered by Bogdanović-Dinić et al. (2014) is the open 

government maturity model by Lee & Kwak (2011) which is aimed to give guidance on open 

government data implementation. The model explains the OGD implementation into four stages 

"data transparency,” "open participation,” "open collaboration," and "ubiquitous engagement" 

and gives recommendations on how to apply these stages within the implementation process 

(Lee & Kwak, 2011). The third model described by Bogdanović-Dinić et al. (2014) is the open 

data impact by de Vries et al. (2011), a report of the European Commission on the pricing of 

public sector information, has also discussed the increase of open data portals between 2009 

and 2011 and their impact. All the above-stated open data evaluations are based on several 

different measurement aspects like data availability, data accessibility, accuracy, free access of 

data, and the number of open datasets available (Bogdanović-Dinić et al., 2014). These 

evaluations are also in line with the criteria established in the Open Data Charter principles by 

Brandusescu & Lämmerhirt (2018), like the first and the third principle, respectively "open by 

default,” "accessible and usable." The Open Data Charter establishes six different principles 

that can be used to assess the open data evaluating models (Brandusescu & Lämmerhirt, 2018)   

Where among those open data measuring tools, five comprehensive models are mentioned by 

the authors of the Open Data Charter: namely the Open Data Barometer, Global Open Data 

Index, the Open Data Inventory, OECD OURdata Index, and European open data maturity 

assessment (Brandusescu & Lämmerhirt, 2018). According to the Open Data Charter, the Open 

Data Barometer is characterized by three main evaluation pillars: open data readiness, 

implementation, and impact (Brandusescu & Lämmerhirt, 2018). The model compares different 

governments on a scale from 1 to 100 using quantitative and qualitative methods based on 

surveys from experts (peer-reviewed research), government self-evaluations, and secondary 

data (coming mainly from intergovernmental organizations) (Open Data Barometer, 2017). The 

barometer uses this guideline to assess the evolution of the data openness of countries 

continuously (Brandusescu & Lämmerhirt, 2018). 

The Global Open Data Index is a benchmark tool that assesses open data based on one main 

point: the open data readiness of different regions (Open Knowledge Foundation, 2017). 

However, according to the Open Knowledge Foundation (2017), the assessment is done 

following several rankings datasets like government budget, national statistics, procurement, 

national law, administrative boundaries, draft registration, air quality, national map, weather 

forecast, company register, election results, location, water quality, government spending, and 

land ownership (Open Knowledge Foundation, 2017). Therefore, unlike the Open Data 

Barometer, it does not assess data based on impact and implementation (Open Knowledge 

Foundation, 2017). It instead does the assessment based on the highlighted key point and then 

ranks according to regions where countries are situated (Open Knowledge Foundation, 2017). 

While the Open Data Inventory (ODIN) measures the data openness of different countries 

through three main assessment criteria: social statistics, country economic point of view, and 

environmental statistics (Open Data Watch, 2021). These three ODIN evaluation elements have 

twenty-two sub-categories based on published data on each country's national statistical office 

or open data portals (Open Data Watch, 2021). The ODIN sorts the countries based on the 
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overall inventory, coverage, and openness (Open Data Watch, 2021). Like the Global Open 

Data Index, Open Data Inventory sorts the countries according to regions where they are 

situated and ranks them following those regions (Open Data Watch, 2021). According to Open 

Data Watch, each year, the Open Data Inventory updates criteria to do the evaluation, following 

the open data evolution and future perspectives they fulfill to do the ranking (Open Data Watch, 

2021). Like geographical disaggregation, increased country engagement, and sustainability 

goals (Open Data Watch, 2021). An interesting part of ODIN is that it places countries in groups 

based on their income: low income, lower-middle-income, and upper-middle-income (Open 

Data Watch, 2021). Therefore, they give a score based on all the characteristics mentioned 

above. 

The benchmark for thirty-seven countries developed by the Organization for Economic Co-

operation and Development (OECD), called the Open Useful and Re-Usable (OUR) data Index 

(OECD OURdata index in short), is an open data benchmark that assesses open government 

data usefulness and data re-usability policies (OECD, 2020). It serves a specific purpose to 

measure open government data by emphasizing the OECD countries and partners' possibility 

of data re-use. It provides a combination of data availability and data accessibility that makes 

up data usefulness (OECD, 2020). Unlike all defined open data measuring tools, the OURdata 

index focus is data re-usability (OECD, 2020). And, based on the OURdata of 2019 (OECD, 

2020), which have compared the result of data maturity of 2017 and 2019 along OECD 

countries to see the progressive improvement referring to the defined criteria of government 

framework, political willingness, and data OGD reuse. It has been proven a growth since both 

years 2017 and 2019 assessments results were 54% and 60% respectively on average (OECD, 

2020). 

Furthermore, the European Open Data Maturity Assessment is the same as the previously 

defined measuring tools that base open data evaluation on different countries' government open 

data (Brandusescu & Lämmerhirt, 2018). The model does a progressive assessment of open 

data maturity across European regions by measuring the European countries' data readiness, 

open data policies, metadata maturity, impact, and quality (European Data Portal, 2019). 

According to the European Commission (2017), in 2017, a cumulative score of all the European 

regions on open data maturity was 72% compared to 57% of the previous year of 2016. While 

in 2019, according to the European data portal (2019), all countries in the region based on the 

clusters: beginner, followers, fast-trackers, and trendsetters have scored 74% on average, which 

is a progressive step compared to the previous years. The European open data maturity 

measuring tool has similarities with the Open Data Barometer since they all assess the data 

readiness and impact except for the regions they cover. And unlike the Open Data Barometer, 

European open data maturity scales up countries that make up the portal according to if the 

country is a beginner, a follower, a fast-trackers, and a trendsetter (European Data Portal, 2019). 

The characteristics of open government data disclosure evaluated by the discussed frameworks 

are summarized in Figure 3. 

All the above-mentioned open data measuring tools and current research thoroughly explore 

the performance of different countries and compare the data openness of regions on a global 

standard (Kubler et al., 2018). Those comparisons are made on the government-based 

institutions or private institutions that have decided to open their data, mainly through digital 
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means like open data portals website where social communities can find different information 

(Máchová & Lnenicka, 2017). However, the global technology trend has pushed countries to 

open their data (Erkkilä, 2012). All solutions that have responded to the push, the progress, and 

the impact of open data solutions would not demonstrate its impact unless the social 

community's financial feedback indicates it. This problem is why the research aims to evaluate 

the financial impact of those open data of both stakeholders, namely the government institutions 

and the social community or users. This aspect is potentially explained based on the shared 

value theory of Porter & Kramer (2019). In the context of both the government-based 

agencies/private institution and open data, users can mutually benefit from the investments in 

open data infrastructures. 

 

Figure 3 Open data measurement models (Source: authors own) 

2.3 The ecosystem of open government data 

To locate the research into a larger economic system, applications of the topics dealt with are 

compared with previous theoretical frameworks. This localization into a larger economic 

system also gives a spectrum of the stakeholders involved in creating impact from open data. 

Different research defined in this section has come with theoretical frameworks that explain the 

interactions between different players of generic locations regarding the role of knowledge. As 

open data originated mainly from government data, these frameworks account for knowledge 

when interpreted by the user (Tuomi, 1999). These frameworks give an account of how its 

exchange can have a financial impact. Therefore, creating an ecosystem is necessary 

considering that open government data does not generate a value intrinsically (M. Janssen et 

al., 2012) into the system where it has been disclosed. Hence, the value it generates derives 

from the utilization (M. Janssen et al., 2012) that originates from the users present in the system 

where the data is open. 

2.3.1 Open data in a knowledge-based economy 

Traditionally, the exchange of knowledge in an economy between actors was mainly observed 

in the interactions between nearly located businesses (Bathelt et al., 2004). These exchanges of 

knowledge and information, which are more likely to occur in a geographically close 

environment, bring benefits to the involved parties especially considering innovation fostering 

and business practices (Bathelt et al., 2004; Schilling, 2010). However, open data gives the 

possibility to the public institutions to also take a fundamental role in the diffusions of 

knowledge and information. This role is of fundamental importance, considering that governing 

bodies are one of the biggest owners of data (Lakomaa & Kallberg, 2013), thus of knowledge 

and information. The role of the governing bodies in a knowledge-based economy has been 

thoroughly inserted in models like the Triple Helix framework by Leydesdorff (2012). 

The Triple Helix defines an economic development model characterized by government, 

academia, and markets' interactions (Leydesdorff, 2012). Therefore, these interactions 

determine what is known as a knowledge-based economy, based on government control through 
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legislation and policies, the innovation development from academia, and "wealth generation on 

the market by industry" (Leydesdorff, 2012, p. 8). The diffusion and use of open data can be 

put into the framework as government legislation controls the disclosure of the data. Of course, 

due to the research focus on the financial impact, the analysis starts from the industry wealth 

generation, which has two interactions: one with the government and one with the academic 

world, as mentioned (Leydesdorff, 2012). Firstly, government legislations and policies decide 

which degree and format the open data should be disclosed (M. Janssen et al., 2012; Kjellberg 

& Helgesson, 2007). This considering also that the sole disclosure of knowledge without quality 

and real usability is not enough for it to be used by other stakeholders (M. Janssen et al., 2012). 

Therefore, it requires the government to set up policies to achieve these objectives (M. Janssen 

et al., 2012).  

Secondly, looking into the relationship between the academic world and the industries, 

innovative ideas are elaborated by academia that generates growth in the industrial sector 

(Leydesdorff, 2012). Adding to this, open government data's impact on the academic world is 

more substantial access to information (Attard et al., 2015) that could be utilized and further 

elaborated (Safarov et al., 2017). This further elaboration gives the researchers the possibility 

to aggregate their independently created data with some secondary data that is publicly 

available and usable (Safarov et al., 2017). Considering the same interactions between 

organizations, academia could also take the role of data intermediary, which is defined as 

necessary for the data users to fully utilize the provided data (Vetrò et al., 2016). In the Triple 

Helix framework, this connection could be associated to the academia-industry interaction 

(Leydesdorff, 2012). A further impact of academia on open data is characterized by constantly 

updating studies on the matter, problematizing, and proposing new solutions to the field. 

(Lassinantti et al., 2019). This impact creates fundamental feedback for the disclosing players 

to enhance the quality of the open data disclosed (Vetrò et al., 2016). 

However, these presented interactions between academia, government and business spectrums 

show only a part of the patterns of open government data internal to a location. Further 

interactions are defined in section 2.3.2. 

2.3.2 Open data and the freedom of information 

Section 2.3.1 does not consider all that spectrum that does not necessarily comprehend an 

impact on a knowledge-based economy. However, this section sees the opening of government 

data as an answer to an effort of a movement of "freedom of information" (Lassinantti et al., 

2019).  

The policy is also considered to be influenced by observing different ecosystems that the open 

government data can affect (Zuiderwijk & Janssen, 2014). Some examples of these could be 

the policies that are defined by the European Commission, which are considered more in line 

with the business and innovation impacts that the open data can realize in a location, in contrast 

with the open data policy in the United States, which is instead more connected to a 

transparency and participation efforts by the governments towards its citizens (Zuiderwijk & 

Janssen, 2014). The created policies follow an agenda that is a mirror of the contexts, thus the 

locations where they were implemented (Zuiderwijk & Janssen, 2014). This topic adds to the 

ecosystem another stakeholder not comprehended in the knowledge-based economy as 
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represented here, which is the citizens of the society (Safarov et al., 2017). The citizens of the 

society use the disclosed open government data as a fulfiller of transparency, participation, trust 

in the government, and many other relatively abstract data benefits (M. Janssen et al., 2012). 

These benefits are promised as objectives of open data initiatives and policies, even if, on many 

occasions, their achievement is demonstrated to be complex and out of context (Zuiderwijk et 

al., 2019). However, some of the impacts that open government data disclosure has, indirectly 

affected the citizens of the society. For example, if industries have economic advantages from 

innovation on their business, they could generate more jobs and wealth also for the citizens 

(Jetzek et al., 2014). This impact recalls to a certain degree the phenomenon described by Porter 

& Kramer (2019) of creating shared value that defines those economic benefits obtained by 

business could also generate social impacts for the location where it operates.  

Aiming at a more comprehensive picture of all the stakeholders of open government data, non-

governmental organizations (NGOs) and civil society organizations (CSOs) have a role in the 

discussed freedom of information movement (Lassinantti et al., 2019). CSOs and NGOs are 

mostly seen as promoters and enablers of the disclosure of open government data through the 

help given to the governments in the form of evaluations and advice in policy and plan-making 

(Lassinantti et al., 2019; Safarov et al., 2017). Adding to this, NGOs and journalists are also 

prominent users of open government data in their activity (Safarov et al., 2017). These two 

categories make of open government data are similar to the one realized by researchers. The 

information and knowledge originated are integrated with the one personally created (Safarov 

et al., 2017). Open government data have a role in improving the results of their contribution to 

the societies, for instance, into topics like corruption-fighting, equality, and overall 

transparency (Lassinantti et al., 2019).  

Finally, a last category in the open government data ecosystem is held by those developers and 

technical users of information and knowledge without any business or personal economic goal 

(Lassinantti et al., 2019). These stakeholders interact with open government data for creative 

reasons and enjoyment in developing products and services with the knowledge and tools they 

provide (Lassinantti et al., 2019). They have gained an important role in later years due to the 

development by the governments of challenges and hackathons (Lassinantti et al., 2019). These 

challenges and hackathons are competitions/conferences where developers in groups aimed to 

develop a certain set of projects or finality through open data disclosed for the occasion to create 

an innovative product (Safarov et al., 2017). 

These interactions are summarized in Figure 4.  

2.3.3 Open data and open innovation 

In the context of economic growth and private institutions in terms of market openness, both 

open data and open innovation potentials are likely projecting in the same direction, of open 

access to information, to boost the common good of both firms and the social growth in terms 

of economic development (Almirall et al., 2014; Susha et al., 2015). 

According to Chan (2013), open innovation is one way to help realize open data in business 

and the global market openness. This concept also has commonalities in how the expected 

turnover is generated through certain joint innovation actions (Chan, 2013). For example, in a 
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different initiative like hackathons and different labs worldwide that work the same way as the 

mentioned ecosystems. In these ecosystems, people create together, make the source free and 

re-usable for everyone to access (Almirall et al., 2014). Chesbrough & Appleyard (2007) have 

examined how the open co-creation of private firms' laboratories worldwide has positively 

impacted the developing software field. Here, none of the participants own the copyright of the 

creation that they have developed together (Chesbrough & Appleyard, 2007). Meanwhile, the 

basic codes are a free source. However, suppose one of the participants edits the free source 

code and transforms it into useful information. In that case, modifying those free source codes 

can be used to make a profit for the firm or individual who has modified the code content 

(Chesbrough & Appleyard, 2007).  

Another argument that connects open government data and open innovation concepts are 

hackathons. Safarov et al. (2017) and Attard et al. (2015) have discussed hackathon as one way 

that can contribute to the reuse of OGD in what Attard et al. (2015, p. 403) called "data 

discovery" and one way to assist the public in making use of open data, thus come-up with 

innovations. Lassinantti et al. (2019) discussed a hackathon in one of the open data relevant 

groups called "exploratory for creativity" and as a motive for joint creation that results in 

common civil society innovation. However, Lassinantti et al. (2019) have also explained 

another perspective of the hackathon as not giving intended results since there is no verifiable 

evidence of innovations from hackathons reaching the market. 

Furthermore, talking to the innovation of open data through different ecosystems, the internet 

is one way that has made it possible since it has nowadays become an essential fundamental 

element in people's daily lives. This reason is also one way that open data and open innovation 

concepts are used to attain its projected purpose of developing an ecosystem around open data 

that contribute to community participation in economic growth through information sharing 

and data re-usability (Lakomaa & Kallberg, 2013). According to Zuiderwijk et al. (2014), the 

internet is one of the three main elements that guide the success process of open data. Among 

those main elements, there is also searching/evaluating the data, which is also potentially done 

through the internet (Zuiderwijk et al., 2014). 
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Figure 4 Open government data ecosystem (Source: authors own) 

  

 

2.4 The Swedish context of open data 

Freedom of information in Sweden has been concrete since the 1766 Freedom of Information 

act (first of this kind) (Safarov, 2019; Žuffová, 2020), making the Swedish legislation one of 

the most traditionally open to the concept of transparency of government information. In 

Sweden, the Freedom of Information Act dictates that all of the documents archived by 

government organizations should be available (Regeringskansliet, 2016). However, freedom of 

information is not associable with a high degree of openness in government data. Since for data 

to be reused, governments need to go further than solely disclosing it (M. Janssen et al., 2012). 

In fact, governments need to enable the reuse of the data by communicating it, making it 

standardized and machine-readable and easily researchable (M. Janssen et al., 2012).  



17 

 

Sweden, even if it is considered as a traditionally transparent country, it could not be stated that 

its open data infrastructure and policy are between the world's best (Safarov, 2019). This 

problem is mainly because the Swedish institutional setting is organized in a decentralized way, 

making it hard to align all the municipalities to the same level of open data quality and structures 

(Safarov, 2019). This misalignment creates issues concerning the low standardization of the 

data in the location, leading to increased time and resources spent to create a unified dataset 

before its usage (Lakomaa & Kallberg, 2013).  Concerns have also been brought up in the past 

regarding the low heterogeneity of data.  The country opened only the data mainly requested 

by civil society in previous years (Safarov, 2019). However, both issues have been the target 

of the newly formed (in 2018) Swedish Agency for Digital Government (DIGG), which had 

received many responsibilities from the government concerning the national open data 

infrastructure. DIGG's intervention aims (between other tasks) to create and realize a more 

efficient open government data environment in the country (DIGG, 2021). This centralization 

resulted in more datasets being disclosed, and the policies carried out by Sweden to be 

considered more efficient than in previous years (DIGG, 2021). 

Looking at the analysis made by the OECD (OURdata or the digital government review), it can 

be argued that Sweden is still in an early phase in the disclosure of open government data in 

comparison to other advanced countries (OECD, 2019). However, in the latest years, Sweden 

has made some steps forward. One of these important steps is the centralization of more 

responsibilities regarding the disclosure of open data into a single government agency (DIGG) 

(OECD, 2019). This centralization avoids confusion and gives a precise actor for a coordinated 

open data effort, defined as lacking in previous years (Safarov, 2019). DIGG is also committed 

to promote and market open data and open innovation projects in Sweden (Open Government 

Partnership, 2019). This promotion effort is related to the centralized data infrastructure that 

DIGG is developing (dataportal.se), which has, for instance, also integrated a community 

development effort (DIGG, 2021). Temiz et al. (2019) also manifested the need for “innovation 

one-stop centers” to commercialize open data in Sweden. At the time, öppnadata.se (the 

predecessor of dataportal.se) did not serve as a full one-stop center for open data in Sweden. 

Their efforts were limited to mere commercialization or diffusion (Temiz et al., 2019). Through 

the integration of a community development effort, DIGG would also form a promoting effort, 

helping generate new data (DIGG, 2021). However, even dataportal.se cannot be considered as 

a complete innovation one-stop center.  

The Swedish government is also trying to adopt its first law that dictates a comprehensive policy 

for open government data, which was both suggested by the OECD (2019) and the Open 

Government Partnership (OGP) (2019). Another important step consists of major funding that 

the Swedish government will provide to implement these policies (OECD, 2019). Currently, 

Sweden adopts the PSI reuse directive by the European Council and Parliament (2003) on this 

subject. The Swedish government applies this directive through the law on PSI reuse 

(Infrastrukturdepartementet, 2010). However, the current law does not give a standardized 

format to the disclosed information and does not exclude the diffusion through fees 

(Infrastrukturdepartementet, 2010). In addition, this law does not include certain kinds of data 

like educational and cultural (Infrastrukturdepartementet, 2010). However, a modification of 

the directive was delivered by the European commission in 2013. This revision added cultural 

data to the spectrum and dictated the transparency on how the fees are formed for datasets 
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(European Parliament and Council, 2013). Based on the new European Open Data directive, 

Sweden is supposed to implement new legislation fulfilling the directive by the summer of 2021 

(European Commission, 2021). The new forecasted legislation aims to remove a substantial 

amount of these barriers with a specific focus on datasets that have a high value for citizens, 

which should be provided without fees (European Parliament and Council, 2019). In addition 

to this, the new directive proposed the adoption of advanced and dynamic dataset formats like 

Application Programme Interfaces (APIs) and a higher degree of transparency from the 

disclosing agencies (European Commission, 2021). 

In the latest years, Hackathons have been present in Sweden with the objective of “promote the 

open data and open government philosophy” (Kassen, 2017, p. 257). Kassen (2017) also 

manifests high suitability for this concept in the Swedish context due to the knowledge and 

participation of the Swedish population in ICT-related activities. A recent example is the Hack 

the Crisis event hosted in April of 2020 by the Swedish Government, Open Hack, and DIGG 

(also as the new driver from 2020 of Hack for Sweden) (Temiz, 2021). Hack the Crisis had the 

peculiarity of having two different separated categories for challenges solely for developers 

(involving coding) and concept creation challenges, which did not require the participation of 

technically skilled individuals (Temiz, 2021). However, concerns emerged about the 

continuation of the innovation process arising from hackathons in Sweden. These relate to the 

lack of structured organization to integrate the developed solution into public or private 

organizations (Temiz, 2021) and the lack of funding to ensure a successful continuation of the 

innovative idea (Kassen, 2017). 

2.5 Value generation of open data 

This section defines the grounding in literature of the hypotheses and constructs generated 

throughout the data analysis as categories and respective relationships. These constructs and 

hypotheses will finally be integrated into a model reading for testing. Measures are 

subsequentially added to the construct model in the empirical results and analysis chapter, 

making it ready for testing. 

Referring to the introductory remarks of the research, the financial value has been divided into 

macro and micro-level perspectives. The financial impact based on a macroeconomics 

perspective considers both the positive and negative influences that a phenomenon, in this case 

the one generated from open data, can have on the Gross Domestic Product (GDP) of a region, 

country, or location (Jetzek et al., 2014). Therefore, the financial impact of open data is 

effectively measured by the GDP, which measures in an aggregate way "the production of 

goods and services" of all stakeholders in a location as defined by the OECD (2021). The 

calculation is obtained by summing up only the value of the final products and services as an 

aggregate (OECD, 2021). Being an aggregate, this financial impact could also have a direct 

value on the micro-level of individuals and businesses (like on revenues and profits), which 

then are reflected in the GDP of the location (Jetzek et al., 2014). 

However, the framework proposed by M. Janssen et al. (2012) on the benefits generated from 

open government data does not restrict the benefits to solely financial or economic ones. 

Furthermore, it also considers a relevant benefit on society's political and social spectrum (M. 

Janssen et al., 2012). In the previously mentioned argument, open government data can go a 
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long way into generating values that are considered social rather than purely economic or 

financial. In a research made by Lassinantti et al. (2019), user groups have been divided into 

different driving forces based on their engagement with open government data. In this research, 

employments such as the elaborations of data by individuals not necessarily related to economic 

ends, the use of data to generate value for the local community, and the addressing challenges 

that are socially relevant like corruption have been considered (Lassinantti et al., 2019). These 

impacts of data disclosure are further analyzed in the following sections.  

Therefore, considering that open government data also has a social value on the locations where 

it is viable, this research analyses the potential connections that these values have on the 

financial stance. A study made by Porter and Kramer (2019) underpinned how private actors' 

socially driven actions could generate a shared value from an economic perspective. 

Considering that public institutions are not comparable to private actors, it can be assumed that 

the disclosure of open government data could have similar effects that can be assessed in this 

research.  

Hypothesis 1: The social value generated by open government data disclosure influences the 

financial value generated into the location where they are disclosed. 

The following sections develop the different impacts that open government data have 

financially and that are assessed in this research. Nonetheless, social impacts that have been 

linked to an indirect generation of financial value are also included, as they are connected in 

the model to the potential development of hypothesis 1.  

2.5.1 Open government data and transparency 

In recent decades, several countries have voted for rules on access to governmental data. For 

example, the acts that adopted in the Nordic countries, namely: the act on freedom of 

information in Sweden adopted in 1766, the act of access to public administration files in 

Denmark, the act on freedom of information adopted in 1970 in Norway, and the act on the 

openness of government activities adopted latest in 1999 in Finland (Relly & Sabharwal, 2009). 

According to Relly and Sabharwal (2009), this was due to the economic development 

competition potentials that countries forecasted in opening public information. Therefore, 

according to Relly and Sabharwal (2009), this helped global companies find ways in countries 

that have enforced rules of access to information since they are considered transparent and have 

enabled global market openness. In addition to this, based on open government data evaluations 

done in the past, countries that were proven to be more ready with OGD than the rest of the 

world were the ones that have enforced rules on access to information as the right of citizens 

(Relly & Sabharwal, 2009). 

Anti-corruption 

The increased transparency created by open government data tries to fix the gap that is 

potentially present between the citizens and the government (Žuffová, 2020). Nonetheless, 

enhanced government accountability is also being found out due to open data (M. Janssen et 

al., 2012).  The enhancement of government accountability is strictly related to efforts in 

lowering corruption (Žuffová, 2020). Defining corruption could either derive from private or 

public actors (Žuffová, 2020), and it involves dubious business exchanges usually aimed at 
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personal gain (Shleifer & Vishny, 1993). Žuffová (2020) tested that open data disclosure 

negatively influences the amount of corruption in a location. This influence was even enhanced 

if the location had established freedom of the internet and the press (Žuffová, 2020).   

Adding to this, Mauro (1995) analyzed the impact of corruption on investment rates and GDP 

per capita deductively. The research outcomes positively correlate both the investment rates 

(primarily private) and the GDP per capita with a more efficient dealing with corruption forces 

in a location (Mauro, 1995). These stances can be summarized in a hypothesis for the model of 

this research as: 

Hypothesis 2a: The opening of government data creates a social impact on a location due to a 

lower phenomenon of corruption in both the private and public sectors. 

Nonetheless, as Mauro (1995) mentioned, a GDP increase, thus a financial impact, is potentially 

connected to the lowering of corruption resulting from the open government data disclosure 

(Žuffová, 2020). However, this impact is not solely seen from deductive studies that analyze a 

country's GDP as a whole. An impact that can be considered financial is also mentioned by 

Safarov et al. (2017), which implies open government data to avoid money waste in public 

institutions that might arise from corruption. Another hypothesis is drafted from these 

statements: 

Hypothesis 2b: The opening of government data creates a financial impact on a location due 

to a lower phenomenon of corruption in both the private and public sectors. 

The case of international aid data 

Certain specific government data portals do not solely benefit citizens of the location they are 

disclosed into (Fan & Zhao, 2017). Those data, in some cases, involve cross-country data 

sharing, aiming for global market openness and open development (Altayar, 2018). On this 

subject, an example of datasets is the openaid.se portal in Sweden disclosing open government 

data of Swedish international aid, developed by the Swedish international development 

cooperation agency (SIDA) (Openaid, 2020). 

The data on international aid in Sweden by SIDA published on openaid.se discloses the amount 

of money that the country is investing in other nations as aid and which field the money will 

help that country for (Openaid, 2020). Like other international donor agencies, the World Bank, 

the department for international development in the UK, and the United States Agency for 

International Development (USAID), SIDA's aim in opening data is to be transparent on how 

Swedish aid is being distributed and used (Linders, 2013). In addition to this, international 

donating agencies opening their data contribute to aid effectiveness since it helps the donors to 

track the smooth running of their activities that ensure the open development of cooperating 

countries (Linders, 2013). Also, the transparency that data opening of donating agencies brings 

assist in following up the aid flow in projects where it has been invested into (Linders, 2013). 

And since the receiver/donor countries' population are aware of terms associated with the aid, 

they all can contribute to the use of the fund through participation and feedback (Linders, 2013; 

Swedlund, 2017). And if mismanagement of the fund is found, the fund would be stopped by 

the donor country or corrected according to the recipient country strategy (Linders, 2013; 

Swedlund, 2017). This impact comes in response to all country rules on the right to information 
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(Relly & Sabharwal, 2009), which solve some dilemmas on government budgets, not 

necessarily in the disclosure location. 

However, the impacts of open government data on third countries will not be discussed in this 

study, therefore considered as a delimitation. 

Democracy and civil participation 

Most of the researchers, different open data initiatives, and the governments that have taken a 

step forward to the open data discussion have been writing about the economic values and 

possible public values that open data would foster once successfully implemented (Attard et 

al., 2015; Lassinantti et al., 2014, 2019; Wang & Lo, 2020). For example, it can play a role in 

initiating new innovations through hackathons and new business opportunities that could arise 

from open data (Lassinantti et al., 2019). However, according to Attard et al. (2015), they tend 

to forget the most challenging side of the implementation, which concerns the end user's 

participation which can be interpreted as linked to transparency. This link is one of the essential 

public values of open data, leading to democratic participation once government data and 

activities become transparent to users who are the citizens (Attard et al., 2015).  

The discussions of open data public values and their dependency by Meijer et al. (2014) 

consider all public values that open data can influence and those conflicting with some of the 

factors that influence democratic participation. In Meijer et al. (2014) perspective, privacy and 

transparency are key factors that influence trust in the government. These are both conflicting 

because once information and activities around those data become transparent, it potentially 

does not accommodate privacy in many cases and security (Meijer et al., 2014). According to 

Meijer et al. (2014), open data initiatives have to find a way to make all the public value of 

open data work together to boost the public society's trust and democratic participation. This 

action is important because the above-mentioned public values are essential to gain from open 

data initiatives. According to Kalin (2014), open data policies can improve democracy by 

enabling citizens to speed up to obtain social objectives in a location.  

Adding to this, Baack’s (2015) research, based on answers from open data activists and experts 

from Germany in 2015, systematically describes how open data could potentially influence the 

participation of civil society in the democratic system. Baack (2015) defines that data that are 

open are also open for interpretation. This openness means that the government does not 

elaborate the data the way they perceive it is more in line with their view, biasing the 

information given (Baack, 2015). This bias may still exist, but at least it is transparent in the 

case of open data (Baack, 2015). Baack (2015) then states that this interpretation openness 

allows the citizens to enhance their participation in interpreting the data. This possibility allows 

for increased participation for the population in developing their local communities and 

growing trust in the government (Baack, 2015). Finally, Baack (2015) states that the support of 

any public institution for the openness of data could help generate a democracy that is more 

direct and more involving when it comes to civil society. Furthermore, Drury et al. (2006) have 

demonstrated how the democratic participation of the citizens can positively influence 

economic growth through exposing corruption.  
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Moreover, for the economic growth inspired by democratic participation to be achieved, it 

should not generalize the concept of democracy originating from open data, in a preconception 

that it would work the same way that it has worked in two different countries or location in 

general (Ruijer et al., 2017). According to Ruijer et al. (2017), the concept that needs to be 

considered is community culture or community policies and most especially based on the types 

of democracy that a certain country is practicing. 

Hypothesis 3a: The opening of government data creates a social impact on a location due to a 

higher perception of trust in government and participation of the civil society in the democratic 

system. 

Hypothesis 3b: The opening of government data creates an anti-corruption influence in the 

location that derives from the higher perception of trust in government and participation of the 

civil society in the democratic system. 

2.5.2 Open government data and innovation 

An innovation developed through open government data in a location creates an impact from a 

social and economic perspective (Jetzek et al., 2014). This impact is the outcome of creating a 

product or service from privates (both also from the public) that has likely an increased worth 

if built with deeper and more structured information (Jetzek et al., 2014). In addition to this, the 

product or service could potentially have a social benefit for the location, as the improved use 

of data could result in an outcome that is more precise and tailored for the users (Abella et al., 

2017; Jetzek et al., 2014). Jetzek et al. (2014, p. 114) define a theoretical framework where 

innovation is impacted by more knowledge available in all its phases of" idea generation."," 

idea conversion" and" idea diffusion." Jetzek et al. (2014) also mention how the innovation that 

is open data-driven could create a loop between the previously defined macro and micro 

perspective, which could also yield social values. The citation from Jetzek et al. (2014, p. 114) 

is given here: 

"When data have been made available and accessible, current knowledge may be 

synthesized with different types of open data, and used for generating new knowledge, 

ideas and value propositions. Available technologies can be used to convert the data into 

information that is further used in […] innovations. These innovations are then diffused 

to society to form and establish new structures and generate different kinds of value. 

Finally, the new structures provide the foundation for new data and new innovation, and 

the loop repeats itself." 

Thus mentioned, it could be stated that innovation deriving from open government data yields 

both financial and social impacts. This section is now going deeper into the explanation of 

innovation for three different categories of actors: start-ups, established firms, and public 

institutions. 

Innovation for start-ups 

In a survey conducted by Lakomaa and Kallberg (2013), it could be already evident how the 

use of open government data in innovative start-ups was already requested and necessary.  On 

the same note, Lakoma & Kallberg (2013) see potential positive benefits from more access to 

OGD to find the potential niche markets that could be exploited by new products and services 
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and utilize the data for more efficient testing and prototyping of the innovation. In this start-up 

sub-section, businesses formed thanks to the disclosure of open government data, thus solely 

having open data-driven innovation as business models are considered. The presence of this 

phenomenon was also confirmed by the study developed by Ahmadi Zeleti et al. (2016), which 

found out that many new innovative business models arise from open government data use. 

These new business models are seen as contributions for new potentials businesses and start-

ups, which are then based on the presence of open government data (Ahmadi Zeleti et al., 2016). 

Thus said, a financial impact coming from innovation sparked by the openness of government 

data has been identified both on a micro and macro level. As defined by Jetzek et al. (2014), on 

a micro-level, it consists of the typical output for businesses deriving from innovation, thus on 

an improved economic situation, revenue, and profit-wise. The micro impacts could also be 

translated to a macro level, as the creation of innovation is likely to create a financial impact on 

the location system as a whole (Jetzek et al., 2014), as previously mentioned. This impact relates 

to the social value that is created at a micro level that generates a better innovative, open, and 

value-generating base (Jetzek et al., 2014). Therefore, this results in creating an economic-

social shared value, enabling the development of the location and innovations that are more 

connected to the needs of the society (Abella et al., 2017; Porter & Kramer, 2019). 

Hypothesis 4a: The opening of government data has a financial impact on a location due to the 

more prolific business environment for innovative start-ups. 

Hypothesis 4b: The opening of government data has a social impact on a location due to the 

innovation that new start-ups create. These create services connected to society's needs and 

develop a helpful structure for new innovations and data. 

Innovation for established firms 

Innovation originating from opened government data is not restricted to solely newly formed 

businesses (start-ups) and comprehends firms that are already established (Lassinantti et al., 

2019). Adding to this, as discussed in this research, innovation is not only restricted to the 

generation of new products and services but also comprehends the creation of new processes 

internal to the firm (Schilling, 2010). These new processes can also develop an innovation from 

a new product or service development perspective (Schilling, 2010). The mentioning of this 

aspect relates to creating innovation into established firms that could potentially be integrated 

into what is already developed or creating a new outcome. At the same time, start-ups are likely 

to possess only the latter.  

A case study on Taiwan from Wang & Lo (2020) researching firms that are already users of 

open government data finds that the reuse is influenced mainly by the behaviors of the firms in 

the same industry and internal support to the data usage. The same research also discusses how 

the potential technical pros and cons of the open government data, and the government 

endorsement on the topic, are not relevant in the adoption (Wang & Lo, 2020). However, 

suppose the use of open government data for innovative purposes in the established firms is 

more structured than for start-ups; in that case, the financial impacts are similar as its change in 

profit, revenue, and the economic situation (Jetzek et al., 2014). Nonetheless, creating the 

impact does not solely derive from the formation of new products and services but could also 

derive from a change in processes that are already existing. In addition to this, the innovation 
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created based on the integration of open government data to the privately developed one in an 

established firm is not excluded from the previously mentioned social values created by open 

data-driven innovations, defined by Jetzek et al. (2014). 

Hypothesis 5a: The opening of government data has a financial impact on a location due to the 

more prolific environment for innovation in established firms. 

Hypothesis 5b: The opening of government data has a social impact on a location due to the 

innovation that established firms create. These create services connected to society's needs and 

develop a helpful structure for new innovations and data. 

Innovation for public institutions 

The open data diffusion between the various areas of the public context (municipalities, 

different public entities, regions, etc.) is a valuable source for innovation in the private sector 

and the innovativeness of the public sector itself (M. Janssen et al., 2017). This is related to 

both a product and process innovation (M. Janssen et al., 2017). A case study by M. Janssen et 

al. (2016) on the Dutch tax agency found that ready data availability is necessary for an 

organization (the analyzed one was a public entity) to make an efficient and accurate decision.  

The case also defined the need to gather data from the many entities that produce it in the public 

sector (M. Janssen et al., 2016). For the data sharing between the entities to result effectively 

in an improved decision making for public institutions, it requires an “[efficient] knowledge 

exchange” (M. Janssen et al., 2016, p. 5). It also requires taking into account a certain 

“standardizing and routinizing of the use of [data]” between the diverse processes delivered (M. 

Janssen et al., 2016). These two traits are fulfilled by the disclosure through an open data 

infrastructure, as by definition, it is machine-readable, downloadable, and already structured 

(Lakomaa & Kallberg, 2013). Diverse decision-making is associable with process innovation 

in the public sector. This innovation is because different decisions define a change either in the 

process or in the products delivered, which can be considered innovation (Schilling, 2010). 

Nonetheless, the development of new services and products driven by the increased availability 

of data is also present for public institutions, as was mentioned at the beginning of this sub-

section. Adding to this, the connection of the social value of innovation driven by open data 

developed by Jetzek et al. (2014) and Abella et al. (2017) also applies to public actors. 

Hypothesis 6: The opening of government data has a financial impact on a location due to 

improved process innovation in the public sector. 

Hypothesis 7a: The opening of government data has a financial impact on a location due to 

improved product innovation in the public sector. 

Hypothesis 7b: The opening of government data has a social impact on a location due to the 

product innovation that public institutions create. These create services connected to society's 

needs and develop a helpful structure for new innovations and data. 

The case of smart cities and artificial intelligence 

Discussing innovation driven by data in the public sector, the emerging phenomenon of smart 

cities is also included (M. Janssen et al., 2017). Abella et al. (2017) defined a model that relates 

the disclosure of open government data with the phenomenon of smart cities. Abella et al. 
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(2015) give a comprehensive definition of smart cities as a city that is focused on sustainable 

goals (thus, that considers the shared value between economic, social, and environmental 

sustainability (Porter & Kramer, 2019)) that has sensors that collect data and that sees a huge 

collaboration from the citizens to the benefit of the location. This higher participation of citizens 

in public life, together with a capillary data collection in the location, creates a perfectly suitable 

environment for developing the previously mentioned innovation driven by the openness of 

government data (Abella et al., 2017). In addition, it should be noted that to generate value from 

smart city data, an infrastructure that provides high-quality data is required (Abella et al., 2017). 

In a similar fashion to smart cities, artificial intelligence technologies have been demonstrated 

to be linked to OGD in the creation of value (Gao & Janssen, 2020). Artificial intelligence 

needs vast quantities of data to implement learning processes in the system to improve their 

predictive and problem-solving abilities (Gao & Janssen, 2020). However, similarly to the 

smart cities, the quality of the OGD provided is fundamental in developing these objectives 

(Gao & Janssen, 2020). 

2.6 The ethics of benchmarks and open data 

This section analyses two ethical concerns documented in the literature on the topics that are 

the subjects of this research. The first issue analyzed here concerns the improper use of 

benchmarks, especially concerning the use of benchmarks for political decision-making aspect 

that also mentioned in correlation with benchmarks on OGD policies (Bannister, 2007; Susha 

et al., 2015). The second issue concerns the security and privacy of the information that open 

data may disclose to the public. 

2.6.1 Benchmarked governments social washing 

Despite the usage and benefits mentioned about benchmarking countries on open data, an 

ethical issue deriving from distorted use of the models from countries is worth mentioning. 

Social washing could constitute an ethical issue when approaching creating a benchmark that 

measures issues related to e-government (D. Janssen et al., 2005), like open data. Practically, 

there could be the risk to pursue a better result in publicly available comparisons of countries 

governance, and the evaluated players would pursue open data issues of easy accomplishment 

to achieve a better result in the following evaluation (D. Janssen et al., 2005). This distortion 

creates an ethical dilemma for the model developers as the evaluated players are mostly 

governments and public institutions. These players could negatively impact developing 

structural changes directed into a squander of resources (Susha et al., 2015), which could 

eventually be rewarded by models constructed without awareness of these issues. 

Concerning this research, this concern is solved with a thorough explanation in the course of 

the text that measurement models built on a specific context are not directly applicable to other 

contexts. 

2.6.2 Open data privacy and confidentiality concerns 

The openness of government data is regarded as a potential for economic growth and a tool to 

help citizen participation in government activities (Attard et al., 2015). However, there is 

incoherence in the process of opening data and the individual/group privacy (security) (Floridi, 



26 

 

2014). That also raises ethical concerns, since those open data involves a combination of 

individuals data of a certain community, that according to Floridi (2014), is not given a privacy 

value when it is a big number of people as when it is an individual. On the same page, the 

security danger lies in a big group of people being targeted by wrongdoers rather than an 

individual being a target (Floridi, 2014).  

Furthermore, researchers (Borgesius et al., 2015; M. Janssen & van den Hoven, 2015; Meijer 

et al., 2014) have demonstrated contradictions situated in the concept of open data 

implementation, that according to them, can bring public values. However, also contribute to 

the privacy breach, which is an ethical problem around the open data implementation process. 

In addition to this, when open data is vis-a-vis the EU general data protection regulation 

(GDPR), it is an ethical concern since it involves public data sharing that potentially also 

contains individual data, which according to GDPR, is a violation of privacy (Gruschka et al., 

2018). 

Considering this ethical aspect, in the course of the data collection of this research, a common 

sentiment has emerged originating from the actors that have experience in this field. 

Furthermore, this sentiment remarked an awareness from open data implementors in Sweden 

of privacy and confidentiality issues, thus making it not of concern in this research. Therefore, 

a more profound observation of these subjects is also considered a delimitation of this research. 

2.7 Construct model 

The hypotheses defined in the previous sections are summarized in a model proposition. These 

hypotheses, as extensively defined, are based on literature and data and explains the 

relationships between the constructs (Bell et al., 2019). For the principles of the grounded 

theory, which is thoroughly defined in the methodology chapter, this preliminary model is also 

adapted to the empirical results deriving from the qualitative data obtained in the research if 

they had confirmation in literature (Pandit, 1996). This model proposition serves as the 

preliminary inner (or construct) model necessary for forming a model tested through the partial 

least square structured equation modeling (PLS-SEM) that is thoroughly defined and motivated 

in the methodology chapter. As defined by Hair et al. (2014, p. 110), the inner model “displays 

the relationships between the constructs being evaluated.” 

The model is characterized by three endogenous constructs (financial value, social value, and 

anti-corruption), thus potentially explained by another construct (Hair et al., 2017). All the 

remaining constructs are defined as exogenous (Hair et al., 2017). 

The hypotheses that are defined in the previous sections are schematized in Figure 5 and 

summarized in Table 1. 
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Construct/Hypothesis References 

Financial value Jetzek et al. (2014); M.Janssen et al. (2012) 

Social value Lassinantti et al. (2019); M. Janssen et al. (2012) 

• H1 Porter & Kramer (2019) 

Anti-corruption Žuffová (2020); M.Janssen et al. (2012) 

• H2a Žuffová (2020); Mauro (1995) 

• H2b Žuffová (2020); Safarov et al. (2017); Mauro (1995) 

Democracy and civil participation Baack (2015); Meijer et al. (2014); Kalin (2014) 

• H3a Baack (2015); Meijer et al. (2014); Kalin (2014) 

• H3b Meijer et al. (2014); Drury et al. (2006) 

Innovation for start-ups Ahmadi Zeleti et al. (2016); Lakoma and Kallberg (2013) 

• H4a Ahmadi Zeleti et al. (2016); Jetzek et al. (2014); Lakoma 

and Kallberg (2013) 

• H4b Porter & Kramer (2019); Abella et al (2017); Jetzek et al. 

(2014) 

Innovation for established firms Wang & Lo (2020); Lassinantti et al. (2019) 

• H5a Wang & Lo (2020); Jetzek et al (2014) 

• H5b Porter & Kramer (2019); Abella et al (2017); Jetzek et al. 

(2014) 

Process innovation for public 

institutions 

M. Janssen et al. (2016); M. Janssen et al. (2017) 

• H6 M. Janssen et al. (2016); M. Janssen et al. (2017) 

Product innovation for public 

institutions 

M. Janssen et al. (2017) 

• H7a M. Janssen et al. (2017) ; Jetzek et al (2014) 

• H7b Porter & Kramer (2019); Abella et al (2017); Jetzek et al. 

(2014) 

 

Table 1 Hypotheses reference table (source: authors own) 
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Figure 5 Construct model (Source: authors own)  
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3 Research methodology 

In this chapter, the research methodologies used for collecting and analyzing the data are 

defined. These collection and analysis phases defined in this chapter in their processing are then 

used to obtain and develop the data to respond to the research questions. The methods are 

explained in detail to enable the study’s replicability (Bell et al., 2019), thus explaining all the 

research steps with the higher degree of precision possible. The first section defines in detail 

the case that is chosen and the motivation for it. The second section explains the research 

strategy and design applied to accomplish the aims and the tools and software used through the 

research process. The third section defines the methods used to collect the data both in 

qualitative and quantitative form, focusing on the process of choosing the respondents. In 

addition to this, this section also contains the process to create tools used for data gathering. 

The fourth section defines how the data collected with the methods described in the previous 

section are processed both regarding the qualitative and quantitative data collected. This section 

also integrates how validity and reliability issues were evaluated and solved. The fifth section 

defines eventual ethical implications to methods used in the research and how they are resolved. 

And finally, a sixth section will explain the limitations of the study. 

3.1 Case selection 

The chosen case for the research is Sweden (A detailed description of the Swedish context of 

open government data is included in Section 2.4). This choice reflects the perspective that 

Flyvbjerg (2006, p. 34) defined as a “[e]xtreme/deviant case” that was detailed as: “To obtain 

information on unusual cases, which can be especially problematic or especially good in a more 

closely defined sense.” This aspect is reflected because, as previously mentioned in section 2.4, 

Sweden is a country that alternated both extraordinarily premature advancements on the topic 

in the past and unexpectedly slow processing of the open data concept in the present (Safarov, 

2019). These statements reflect the earliness with which the country adopted the Freedom of 

Information act and the struggle to get at the same level as most other European countries in 

later years (even with a substantial advancement in the last year) (OECD, 2019). Therefore, this 

case could create a measurement model based on its contextual insights, interesting results in 

the perspective of traditionally transparent countries that struggle to create an efficient open 

data structure. In addition to this, other insights could also be relevant for countries that are 

only recently developing an efficient open data structure. 

3.2 Research design 

The research design chosen for this research is a single case study. The choice of this design is 

due to the need to make context-related analyses when assessing open government data 

benchmarks methods (Zuiderwijk & Janssen, 2014). The single case study enables this research 

to analyze the open government data context of the location in detail (Flyvbjerg, 2006). The 

research aim is to create a model deriving from the analysis of existing theory and empirical 

research. The theoretical framework developed has the format of a benchmark. Benchmarks 

were defined by Maheshwari & Janssen (2013, p. S83) as “the measurement of some elements 

and the comparison of the outcomes to a certain norm.” This format was chosen because if the 

research is built on a single case with the objective, as mentioned, of analyzing its specific 
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context, the resulting measurement model is used to evaluate the open data strategies in other 

cases with a comparison and evaluation objective (Susha et al., 2015).  

The research is a single case study using the embedded case study design as Yin (2009) defines. 

The embedded case study design is described as to consider “more than one unit of analysis,” 

therefore of different subunits within the single case (Yin, 2009, p. 50). The embedded case 

study design allows the use of mixed methods in the research (Yin, 2009). This research uses 

qualitative data and quantitative data sequentially (Bell et al., 2019). This use is motivated, 

considering that the mixed method is suited for effectively answering both research questions 

(Bell et al., 2019), one specific to the case and one of the measures. Therefore, the qualitative 

findings provide hypotheses and aides measurements for the quantitative section to be 

developed and used (Bell et al., 2019). In specifics, a model is defined using the grounded 

theory, which can provide a model grounded in literature and empirical results (Pandit, 1996), 

which is already defined in section 2.7. The same findings are also used to define measurements 

that will then apply in a self-completion questionnaire. Mixed methods are applied for a 

triangulation approach that brings a higher degree of validity to the findings (Bell et al., 2019). 

The structure of the used research methodology is summarized in Figure 6. 

 

Figure 6 Research methodology 

(Sources: (Bell et al., 2019; Charmaz, 2006; Etikan & Bala, 2017; Hair et al., 2017; Pandit, 

1996; Yin, 2009) adapted to the research by the authors) 
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Considering that the research is sequential, the two distinct methods are developed throughout 

the research. The first method used is the grounded theory. This method allows for creating 

theories developed through the data collection phase (Charmaz, 2006). The grounded theory 

method allows for a reiteration of all the steps that develop the categories and that, in the end, 

form the model and their relationship (Bell et al., 2019). This method allows for a constant 

modification of how the sample occurs, how data is collected, and how the data is coded during 

the process of gathering and analyzing the data (Bell et al., 2019; Pandit, 1996). This reiteration 

has continued until the theoretical saturation is reached in developing the categories and 

respective relationships (Bell et al., 2019; Pandit, 1996).  

In this re-iterative process, a core category emerged. This category is the value generation of 

OGD. However, a pilot study was conducted by the researchers. This pilot study served two 

main reasons. The first reason was the researcher’s need to grasp potential contributions to 

where the research questions could be based. The second motivation was to develop an initial 

interview guide to gain data from the initial respondents effectively. The pilot study conducted 

comprehended an unstructured interview with an expert in the field and two semi-structured 

interviews (these are the first two interviews mentioned in Table 3). In addition to this, during 

the pilot study, a review of the Swedish open data situation consisting of reports from 

international and national agencies was developed. The pilot study resulted in the importance 

of research in the financial value generation of open government data. During the data 

collection phase, this category was confirmed as such. However, the role of the core category 

is given to the more general value generation category as data identified the need to give equal 

attention to both social and financial value generation. The pilot study served in the 

development of a focusing effort, as defined in the interpretation of the grounded theory made 

by Pandit (1996). In this research, the definition of a core category, which should happen later 

in the analysis (Pandit, 1996), could be confused with the focusing effort obtained with the pilot 

study. However, the researcher's definition of a precise core category was left open throughout 

the whole analysis process. Hence, this led to creating the more general value generation core 

category, which has been developed in this research. 

All the steps are explained further in the following sections. The research question(s) step and 

the literature comparison have already been discussed in this research, respectively, in the 

introductive remarks and the literature review chapter. However, it should be noted that the 

research questions and the literature comparison that formed the constructed model have been 

developed throughout the whole data collection and analysis process. The data collected by the 

researchers resulted in new findings that constantly updated the model and research question 

formulation (Bell et al., 2019). This update is done when the finding had some correspondence 

in the literature. 

The second step is to test the developed model in the Swedish context through expert sampling. 

This test is done using the PLS-SEM method developed in Hair et al. (2014, 2017, 2019). This 

method was chosen due to its ability to evaluate both the construct and measurement model 

(Hair et al., 2019). 

This study makes use of different tools throughout the research process. The videoconferencing 

software Zoom is used for holding semi-structured interviews. This is necessary for the semi-

structured interviews because of the inability to hold personal meetings during the incumbent 
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pandemic situation within the research period. The web-cloud Atlas.ti tool was used in the 

coding and databasing of the interviews in the qualitative data analysis. Google Forms is used 

to create and prompt the diffusion of the self-completion questionnaire utilized to collect 

quantitative data. The statistical tool SmartPLS is used in the elaboration and analysis of the 

quantitative data incoming from the questionnaire. 

3.3 Data collection 

The qualitative data collected derives from primary and secondary sources. The primary data 

sources are semi-structured interviews and participation in workshops. Semi-structured 

interviews with open-ended questions are chosen since they enable the catching of the 

interviewee's entire perspective and more detailed answers on the matter of interest of the 

interviewer (Kallio et al., 2016). It also allows the interviewer to ask probing questions 

following an interviewee’s response (Kallio et al., 2016). The researchers also attended three 

workshops. The observation and jotted notes from these workshops were used in a triangulation 

effort to obtain the validity of qualitative findings. However, it must be noted that the topic of 

these workshops is not strictly related to the value generation of open government data but 

discussing specific cases of use.  

The secondary data sources are websites of implementors of open data projects and portals, 

open data related CSOs/NGOs, Swedish government organizations, and hackathons. Other 

secondary sources are reports on the Swedish open data context from international agencies, 

promoting CSOs/NGOs, research institutions, and public institutions.  

Furthermore, the quantitative data derives solely from a primary source. This source is a self-

completion questionnaire used to test the model. The choosing of the self-completion 

questionnaire is motivated by the quick and easy delivery of closed and standardized questions 

to a high number of individuals (Bell et al., 2019).  

A summary of the data sources is provided in Table 2.  

3.3.1 Qualitative data collection 

The sampling method used to gather potential interviewees in this research follows two 

fundamental characteristics: theoretical (Pandit, 1996) and stratified purposive sampling as a 

starting level (Bell et al., 2019). The re-iteration and re-formulation of the samples based on 

emerging data collection and analysis is a fundamental step in the grounded theory method, 

thus requiring what is defined as a theoretical sample approach (Pandit, 1996). A theoretical 

sample has been defined by Glaser and Strauss (1967, p. 45) cited in (Bell et al., 2019, p. 392) 

as: 

“the process of data collection for generating theory whereby the analyst jointly collects, 

codes, and analyzes his data and decides what data to collect next and where to find them, 

in order to develop his theory as it emerges. The process of data collection is controlled 

by the emerging theory, whether substantive or formal.” 
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Table 2 Data sources (source: authors own) 

The theoretical sample was also integrated with a snowball sampling effort, following the 

structure for it defined by Bell et al. (2019). In its development, direct questions on potential 

future interviewees were asked to the initially found samples, which helped develop and 

understand the network that should be considered in this part of the research. It was also 

indirectly used in combination with the theoretical sampling as if a new theory were to arise, 

and a probing question was used to understand “who was a potential sample in the newly 

expressed theory?”. In addition to this, researchers also attended informal meetings with 

Swedish open government networks to understand potential respondents.  

The starting sampling level that has been chosen in this research is stratified purposive 

sampling. Purposive sampling, in general, is used for qualitative data gatherings, as it follows 

the strategic guidelines given by the research question into choosing a sample (Bell et al., 2019). 

Qualitative data sources Notes 

Semi-structured interviews Twenty-four semi-structured interviews 

were performed through a video-

conferencing tool (Zoom). One semi-

structured interview was performed via e-

mail. More details on this in Section 4.1 and 

Table 3 

Websites Websites of implementors of open data 

projects and portals, open data related 

CSOs/NGOs, Swedish government 

organizations, and hackathons. 

Reports Reports from international agencies 

promoting CSOs/NGOs, research 

institutions, and public institutions 

Workshop observation - Two workshops by Civic Tech/Open 

Knowledge Sweden on the project 

OpenUp. 

- One workshop by NOSAD/Swedish 

JobTech on the everyday challenges 

that open data could solve. 

Quantitative data sources Notes 

Self-completion online questionnaire Diffused in two online communities 

(OpenGov - öppen offentlig förvaltning on 

Facebook and a forum of an Open 

Government CSO). The questionnaire also 

diffused to 461 e-mails addressed. Sixty-

nine valid responses were gathered. 
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The specific use of the stratified purposive sampling derives from the fact that the selected case 

should be considered as being divided into different topics that should all be analyzed 

(Flyvbjerg, 2006). This depiction is appropriate of the OGD economic system described in 

section 2.3 and the Swedish context described in section 2.4. A stratified purposive sampling 

goes into the analysis of “typical cases or individuals within [different] subgroups of interest” 

(Bell et al., 2019, p. 390).  

This aspect defines the initial sample delivered using the stratified purposive sampling method 

that comprehended the fundamental actors for the Swedish development of a more 

comprehensive open government data policy. These samples are comprehended in some of the 

user categories developed in Section 2.3. However, in this case, there was the necessity of 

starting with categories with overarching knowledge of the potential impacts of open data and 

not restricted to a single aspect. This process is useful for creating a network of samples using 

a theoretical and snowballing approach previously mentioned. This approach branched out the 

sample from overarching experts of the impacts into more specific actors. These specific actors 

are municipality open data implementors, journalists, researchers, developers, etc. Even if they 

had specific experience, their knowledge is relevant for the research, hence, on open data 

impacts.  

The user categories found to be relevant and overarching in the Swedish case and therefore 

useful for the first level of the developed sampling approach were located mainly in three 

groups. The groups are:  

• Representatives of the government and public institutions that have the mandate to 

implement and promote OGD policies in the country,  

• Representatives of CSOs/NGOs involved with OGD reuse, promotion, and diffusion,  

• Experts/consultants in open government data promotion and implementation.  

The snowballing effort, together with the theory developed through these first few interviews, 

branched out the research to: 

• Journalists focused on open data, 

• Municipalities and public institutions that were particularly standing out in open data 

implementations, 

• Researchers focused on open data impacts in Sweden,  

• Developers using open data (also for Hackathons or challenges), 

• Businesses using open government data in their products and services. 

The sample size is based on the amount required to reach the theoretical saturation of the 

categories found and their respective relationships (Pandit, 1996). Besides, saturation was also 

assessed due to the circularity of the snowballed sample. Concretely, snowballing efforts were 

giving the same result throughout the interviewees. The samples interviewed are 24 in total 

(plus one interview developed in a written and not spoken format). A detailed interview list is 

provided in Table 3. 
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# Identifier Role Organization Organization Details Date 

Interview 

duration 

(recorded 

part in 

minutes) 

1 N1  Expert 

National 

government 

organization 

Overarching open data 

promoter/implementor 
24/02/21 90:32 

2 N2  

Head of 

digitalization 

National 

government 

organization 

Overarching open data 

promoter/implementor 
04/03/21 53:57 

3 B1  Top-level manager 
Private business 

Open data consultancy 05/03/21 63:12 

4 B2  Top-level manager Private business Open data consultancy  08/03/21 56:21 

5 N3  Manager 

National 

government 

organization 

Public institutions 

consultancy 
10/03/21 60:30 

6 G1  
Founder NGO/CSO 

CSO connected to 

open government 10/03/21 83:12 

7 G2  
Researcher NGO/CSO 

CSO connected to 

open government 11/03/21 65:47 

8 B3  

Head of 

digitalization Private business 
Overarching 

consultancy 
12/03/21 64:14 

9 E1  Researcher 
Education/Research 

organization 

University 
12/03/21 41:27 

10  G3  
Project Manager NGO/CSO CSO connected to 

open government  
15/03/21 58:27 

11 N4  Developer/Manager 

National 

government 

organization 

National level-specific 

service implementor 15/03/21 36:04 

12 N5 
Expert 

National 

government 

organization 

National level-specific 

service implementor 17/03/21 60:59 
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13 B4 
Consultant Private Business 

Innovation 

consultancy  18/03/21 58:40 

14 L1  Head of digitization 
Local government 

organization 

Large size 

municipality 
18/03/21 53:03 

15 B5  
Journalist (not data 

journalist) 
Private business Online newspaper 19/03/21 34:57 

16 N6  Project manager 

National 

government 

organization 

National level specific 

service implementor 
19/03/21 39:28 

17 G4  Researcher NGO/ CSO 
CSO connected to 

open government 
19/03/21 59:15 

18 E2  Researcher 
Education/Research 

organization 
Research organization 24/03/21 52:14 

19 L2  Project manager 
Local government 

organization 

Medium size 

municipality 
25/03/21 50:08 

20 N7  Manager 

National 

government 

organization 

National level-specific 

service implementor 
26/03/21 47:13 

21 N8  Expert 

National 

government 

organization 

National level-specific 

service implementor 
26/03/21 52:17 

22 N9  Project manager 

National 

government 

organization 

National level specific 

service implementor 
31/03/21 44:49 

23 L3  Expert 
Local government 

organization 

Medium size 

municipality 
07/04/21 57:54 

24 B6  Top-level manager Private business 
Data visualization and 

consultancy firm 
20/04/21 

Questions 

on paper 

25 B7  Top-level manager Private business 
IT business making 

use of OGD 
23/04/21 39:40 

Table 3 Interview list (source: authors own) 

Interview guide building 

The semi-structured interviews performed for this research aim to gain deep and detailed 

knowledge from the case study. Schultze & Avital (2011) propose three interview methods that 

integrate the inclusion of profound personal experiences from the interview, enable the 

construction of its perspectives, and guides the interview following a strict pattern. The 

interview guide chosen in this research is what the authors define as a “laddering interview” 

(Schultze & Avital, 2011). The laddering interview is selected due to its ability to grasp” both 

the content and the structure” of the experience that interviewed individuals can transmit 

(Schultze & Avital, 2011, p. 8). This aspect makes it suitable for the theoretical building of a 

model made of relationships and structures (Schultze & Avital, 2011). The laddering interview 

is based on the probing question of the main concepts taken up by the interviewee by forming 

a concept tree structure that defines the structure of the topic (Schultze & Avital, 2011).  
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The interview guide is structured in a way to comprehend: 

• Personal experience questions, 

• Questions about the general financial impacts of open data connected to the context 

researched (Sweden),  

• Specific questions about the impacts that were defined in the model. 

The interview guide used has been remodeled many times throughout the interviews. This re-

modeling is based on the new findings obtained in the research process. A final version of the 

interview guide can be found in “Appendix A – Interview guide.” The interview guide was also 

adapted based on the interviewed individual to grasp their personal experience and knowledge 

better. For instance, if the interviewee is a business using open government data in their 

products and services, the focus was mainly on probing questions about innovation rather than 

deeply discussing democracy or corruption. 

3.3.2 Quantitative data collection 

The model tested through quantitative data collection spans different areas of knowledge. 

Specifically, the respondent requires knowledge on potential impacts of open government data 

that are not limited to one in particular. For example, if the questionnaire is diffused to IT firms, 

they are more likely to have knowledge on innovation impacts rather than democracy and civil 

participation. Therefore, respondents that have an overarching understanding of the impacts of 

open government data are required. Considering this aspect, the “expert sampling” approach 

defined by Etikan and Balan (2017) is followed to collect quantitative data used for the testing 

of the model. Etikan and Balan (2017, p. 215) define the approach as “seek[ing] consent of 

those that are expert or known expert in the area of study.” This method does not generate a 

probability sample because it cannot be generalized to the population as a whole (Etikan & 

Bala, 2017). However, it can be used to demonstrate the validity of the claims obtained previous 

to the model testing, hence in a triangulation effort (Etikan & Bala, 2017).   

A community of experts on the topic has been located in the” OpenGov - öppen offentlig 

förvaltning” Facebook group. This community, founded in 2011, groups a consistent number 

of experts in the Swedish context of open data (more than 3500 members). This group is 

considered by many of the interviewed experts as the biggest community in Sweden of 

professionals involved in the open data discussion. In addition, another community is also used, 

which is the forum of one CSO/NGO already in contact with the researchers throughout the 

qualitative data collection.  

The questionnaire is also diffused via e-mail to different groups of potential respondents. In the 

located groups, these are the characteristics: 

• Open data experts, activists, and users in Sweden 

• Implementors of open government data-based projects and infrastructures in Sweden 

• Researchers and professors in subjects related to data and data use 

• Data-journalists 

• Representative of businesses that makes use of open government data 

• Policymakers 
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The e-mail diffused was a total of 461. The total responses to the survey were 72. However, 

three responses were removed due to not being deemed experts in the sector (69 respondents 

are considered valid). 

This research considers the size of the sample relevant if it follows the adaptation given by Hair 

et al. (2017, p. 26) for the PLS-SEM method to Cohen’s (1992) “statistical power analysis for 

multiple regression models.” This method was chosen because it is more comprehensive in 

terms of the strength of the relationships between constructs in the model for them to be 

generalizable in a low quantity sample (Hair et al., 2017). In fact, this method goes beyond the 

sole consideration of the complexity of the model, thus basing “the rule of thumb” exclusively 

on the maximum number of arrows pointed at a single construct multiplied by ten (Hair et al., 

2017). The maximum arrows pointed at a single construct in this model are 6. The model used 

creates a matrix that considers the complexity and a minimum requirement for the coefficient 

of determination and a significance level for the different minimum samples required (Hair et 

al., 2017). The survey responses are 69, which fulfills Cohen's (1992) table as defined by Hair 

et al. (2017) for all the coefficients of determination that are over 0,25 in a significance level of 

95%, as the minimum for this rule of thumb is of 48 respondents. 

Survey building 

In this research, a fundamental part is developing an initial filter that locates which respondent 

is aware and using the open government data in their activities because the impact is generated 

through use (M. Janssen et al., 2012). Therefore, the second section of the survey (the first part 

is used for presenting purposes) includes a filtering question that asks for the respondent's 

experience in these issues. Always in the second section of the survey, descriptive statistics are 

also included. These include age, level of education, the field of work, years of work experience, 

type of organization the individuals are employed at, and years of existence of the organization. 

Other descriptive statistics are also included. 

The third section contains Likert Scales between 1 and 5 to enable a PLS-SEM analysis based 

on the indicators that emerged from the development of the outer (or measurement) model 

formed from the qualitative empirical results. These are considered as the formative or 

reflective indicators in the PLS-SEM method that are further explained in the analysis section.  

The survey as of structuring of the first pages and the structuring in different pages has also 

been built following the indications given by Toepoel (2017), giving helpful advice to create a 

survey more suited for online diffusion.  

The final survey can be found in Appendix B – Survey. 

3.4 Data analysis 

The analysis of the data follows the process described in section 3.2. The qualitative data 

gathered through semi-structured interviews is coded through the open-axial-selective coding 

process. This process enables the qualitative data to be integrated into a measurement model 

into a final version ready for testing. The test of the model is developed through the gathering 

of quantitative data and analyzed through the partial least square structural equation modeling 

(PLS-SEM). 
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3.4.1 Qualitative data coding and analysis 

The research follows a method of coding that is specific to the grounded theory method that 

established the use of three subsequent methodologies: open coding, axial coding, and selective 

coding (Pandit, 1996). The motivation for choosing these methods is their suitability for 

obtaining an integration of the qualitative data into the model, which is the objective of the 

research design selected (Pandit, 1996). Open coding defines the creation of different labels in 

which different quotations from the text are extrapolated (Pandit, 1996). The open coding 

process was re-iterated many times by the researchers during the time the data was collected. 

Firstly, the data is coded by analyzing every piece of the collected text, which is common to 

the grounded theory method (Charmaz, 2006). A second step in the coding involved the 

removing, grouping, and overall better organization of the first order codes and elaborating 

categories (Charmaz, 2006; Pandit, 1996). In the open coding process, 174 codes were obtained 

after both the steps, which were scattered into 16 categories. The number of codes of the first 

order is unknown due to the continuous grouping and removal of codes during the data 

collection process. 

Sequentially, the axial coding regrouped the open codes into more comprehensive categories 

and developed relationships between these (Pandit, 1996). Twelve major categories were 

formed as well as fifteen relationships between them. These major categories comprehend 33 

concepts that were associated with them. The gap between the codes/concept numbers (174 to 

33) has to do with the visualization by the researchers of more structured and connected 

categories deriving from the axial coding (Charmaz, 2006). This visualization led to further 

removal and elaboration of codes and the removal of not useful categories. A selective coding 

procedure is also developed. This procedure saw the emergence of a core category defined as 

value generation. As defined by Bell et al. (2019, p.523), the core category is:” the central issue 

or focus which all other categories are integrated.” This category defined the focus of this 

research, specifically the financial value generation of OGD. 

Analysis of workshop observation data and secondary data 

As mentioned in the data collection section, observations and jotted notes were also obtained 

from three workshops. Considering that this data was mainly related to actual use cases, the 

researchers utilized this data in a triangulation effort for the data obtained from the semi-

structured interviews. This use relates to the fact that the specific use case needed to be 

expressed in a less concrete result for it to be integrated as a finding to the data obtained from 

interviews. Therefore, the researchers opted for this solution.  

The researchers also used secondary data deriving from websites and reports in a similar 

fashion. However, in the case of this kind of data, it was also widely used for other ends. The 

other ends consisted mainly of the understanding of the Swedish context and specific subjects 

and cases that were central in the interview discussions that were performed. In fact, secondary 

data was fundamental in the preparation and understanding of the context of the interviewed 

knowledge and experience. This knowledge led to empirical results that were more specific and 

richer. 
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Qualitative data reliability and validity 

When assessing the reliability and validity of the qualitative data of this research, they have to 

be considered as findings based on constructivism. This because the findings are interviewee-

dependent and created in an interaction between the researcher and interviewee during the 

interview proceeding (Guba & Lincoln, 1994). This research uses the trustworthiness concept 

developed by Guba (1981), as Guba & Lincoln (1994) deem them appropriate to evaluate 

findings based on constructivism. 

Guba (1981) divides trustworthiness into four different aspects: 

• Credibility: It is comparable to internal validity. thus, in constructivism-based findings, 

it is based on the lack of misinterpretations of the patterns resulting from the interviews 

(Bell et al., 2019; Guba, 1981).  

• Transferability: It is comparable to the external validity (Bell et al., 2019), thus 

concerning what Guba (1981) defines as the “general applicability” of the findings. 

• Dependability: It is comparable to the reliability, thus concerning the non-stability of 

the data if the instruments that are used to develop it changes through different research 

(Guba, 1981) 

• Confirmability: It is related to the objectivity in using the methods by the researchers, 

which is not entirely achievable in qualitative approaches (Bell et al., 2019). 

In this research, credibility issues are solved thanks to a triangulation approach defined by Bell 

et al. (2019, p. 364) as the “using [of] more than one method or source of data in the study of 

social phenomena.” This research fulfills this as the findings formed by the qualitative data 

originate from different sources (interviews, workshops, and secondary data) and being tested 

through quantitative data. Nonetheless, most of the findings from interviews have an origin in 

distinct sources (different interviewed individuals). 

Secondly, considering transferability, the research gives through section 4.1 an extensive 

definition of the interviewees. This method is considered by Guba (1981) to be suited to fulfill 

the transferability of the findings as it enables the possibility “to make judgments about 

fittingness with other contexts possible.” 

Thirdly, considering dependability is solved in the research through a detailed description of 

the methodology used, especially when considering the sampling. What Guba (1981) considers 

as “overlap methods” is also used to a low degree in the research. Overlapping methods 

established different methods that should be used to assess if the findings are the same between 

the two (Guba, 1981), and that has been fulfilled in the same way as the credibility. 

Finally, discussing confirmability, Guba (1981) establishes triangulation as a solution for this 

issue as the claims will be tested with objective methods, which is fulfilled in this research. In 

performing the interviews, the interviewers also formulated the questions to avoid researcher 

biases to the higher degree possible. However, it should be noted that probing questions that 

integrated previous findings and discussions, especially in the later interviews, are also used, 

which could have created biases in some of the findings. 
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3.4.2 Quantitative data analysis 

As mentioned in section 3.2, the model developed through the literature review and the 

qualitative data is tested using quantitative data. The methodology chosen for this step is the 

PLS-SEM. Researchers have given many reasons to motivate the choice of this particular 

algorithm to analyze the results obtained through a survey (Hair et al., 2019). However, the 

reasons given by Hair et al. (2019, p. 5) are the ones that motivated the application of this 

method for this research: 

1. “The research objective is to better understand increasing complexity by exploring 

theoretical extensions of established theories (exploratory research for theory 

development).” 

2. “The structural model is complex and includes many constructs, indicators and/or model 

relationships.” 

3. “a small population restricts the sample size.” 

After defining the research design used in this research in section 3.2, it is clear that motivation 

one is fulfilled. This because the interpretation of the qualitative data gathered gives an 

extension to the theories established. Adding to this, the model already adds up to a consistent 

number of constructs and relationships, incorporating three or more indicators. This complexity 

adds up to the fulfillment of the motivation two. Motivation three is due to the small numbers 

of respondents who have knowledge overarching all the developed constructs in the preliminary 

model. This aspect is especially an issue in a context like the Swedish one, where the disclosure 

of open government data is still in an early phase, as mentioned in section 2.4. 

The usage of the PLS-SEM method is relevant for the testing of this model as it estimates the 

variance between the constructs that are developed (the statistically relevant variance effect of 

one construct on the other), as well as assessing the evaluation capacity of the indicators that 

constitutes the constructs (Hair et al., 2014). Therefore, the developed measurement model 

evaluates the relationship (and the relevancy) between constructs forming the model and the 

suitability of every indicator established. 

Quantitative data reliability and validity 

Reliability and validity concerns when discussing quantitative data analysis concerns the 

measures. Thus, when using the PLS-SEM method of analysis, the literature on the subject 

defines the reliability and validity measures that should apply to the indicators researched. 

However, the more general concern of face validity, which analyses if the questions asked to 

the respondent reflect the concepts that want to be analyzed (Bell et al., 2019), has also been 

assessed. This aspect was addressed by letting multiple people analyzing the questionnaire in 

its entirety, also by individuals that are external to the authors of this research. These individuals 

are one open data researcher, one open data consultant, and two other researchers who were 

internal to the research process.  

Before defining the validity and reliability claims for the measures used in the PLS-SEM 

method, there is the need to explain the difference between formative and reflective indicators, 

as they have distinct analysis methods: 
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• Formative indicator: an indicator or measure that causes the construct (Hair et al., 

2014); these are not highly correlated with each other in the same construct (Hair et al., 

2014). 

• Reflective indicator: an indicator or measure that is caused by the construct (Hair et 

al., 2014). These measures have the origin in the same construct, making them highly 

correlated (Hair et al., 2014). 

This difference defined the reliability and validity are assessed in this research as follows: 

• Internal reliability defines if the indicators can measure the same construct (Hair et 

al., 2017). 

• Convergent validity, which Hair et al. (2017) define as the “extent to which a measure 

correlates positively with alternative measures of the same construct,” should be true 

for reflective indicators and false for formative ones. 

• Discriminant validity assesses if the constructs as measured in the model are 

completely distinct from the other constructs (Hair et al., 2017). 

This research assesses these three validity and reliability issues for the reflective indicators. The 

procedures calculated are solved for the internal reliability by calculating the Cronbach alpha 

and the composite reliability. The convergent validity is assessed through the average variance 

extracted and the factor loadings. And the discriminant validity is assessed through the Fornell 

and Lacker (1981) method. 

The formative indicators are instead assessed in collinearity (convergent validity) and statistical 

relevance (internal validity) (Hair et al., 2017). However, this is detailed in-depth in the 

calculation section (4.7). 

3.5 Ethical considerations on methods 

In this section, the steps that have been taken to avoid potential ethical issues are defined. These 

claims stand for both the collection and analysis processes for both the qualitative and 

quantitative data. The step undertaken in the research, and that will be mentioned in this section, 

follow the four areas of potential ethical concern for social and behavioral research defined by 

Diener and Crandall (1978) proposed by Bell et al. (2019, p. 114). These areas are: “whether 

there is harm to participants,” “whether there is lack of informed consent,” “whether there is an 

invasion of privacy,” and “whether deception is involved” (Diener and Crandall, (1978) as cited 

by Bell et al. (2019, p. 114)). 

In the course of the data collection processes, the first step consists of a detailed explanation to 

the sampled individuals of the use of their claims. This step is undertaken by explaining to the 

interviewee from whom qualitative data originated the purpose of the research and which the 

researchers are. A similar step is also included in the survey that was disclosed to inform the 

respondents in quantitative data collection. During the interviews, permission to record the 

meeting held, also specifying that it would be used for transcription purposes only, was asked 

to the respondents, which never ended in an objection. During a couple of interviews, the 

respondents also requested the non-citation of certain specific concepts, which were excluded 

in the coding process. The explanation of the purposes and finalities of the interviews (and 
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survey), recording permission, and non-citation of potentially harmful concepts give informed 

consent to the respondent, avoid the invasion of privacy, and the possibility of deceiving an 

individual. 

During the analysis of the qualitative data, the respondents’ names are not disclosed. In addition 

to this, the name of the organizations which employ them is not disclosed. However, general 

descriptive statistics of both the organization and individuals are given but avoiding the readers 

of this research to identify them. Similar claims can be made for the quantitative data analysis 

section of this research. The analysis is made in an aggregate way, where the tracing back of 

respondents is not possible. These claims avoid potential harm to the participants in this 

research. 

Concerning the data management, in the case of the interview recordings, their relative 

transcripts, and the result of the questionnaire, the data emerging from them were solely 

accessible to the writers of this research and the subject reader. All of these actors accessed the 

data from Sweden. Other than the researchers (and subject readers), no third parties had access 

to the data besides in the analyzed form developed throughout this research. In addition, all the 

data was erased at the end of the research development. 

3.6 Limitations 

The study is limited to the current (present) situation of open data in Sweden. The research does 

not aim to understand either the case in the past or the future. This limitation leaves this 

approach to potential future research using a longitudinal design. The study does not forecast 

the future of open government data in Sweden. There is potential for creating a longitudinal 

study on this matter. This because improvements are observed in the context, like significant 

funding (OECD, 2019) and new laws (OECD, 2019; Open Government Partnership, 2019). 

Therefore, observing the open data journey in Sweden could potentially yield interesting results 

and contributions through the years. In the described potential future research, this research 

might be considered as a snapshot of the period that the research was held. 

Secondly, the study is restricted to the Swedish case, which does not permit the research to fully 

explain other countries' open data situations. As mentioned, the measurement model based on 

a single case is not fully generalizable to other locations, especially concerning social washing 

issues that might originate from it (D. Janssen et al., 2005). And even if similar countries might 

fall behind on open data infrastructure or are traditionally transparent as Sweden, they are 

seldom both. This method enables this case study to develop unique findings for these kinds of 

cases (Flyvbjerg, 2006), but they are not necessarily fully applicable to other contexts. 

Thirdly, the quantitative data collected derives from a non-probability sampling method (expert 

sampling). This method results in a sample that is not representative of a population, as there is 

a lack of a sampling frame (Bell et al., 2019). However, the sampling used is deemed viable 

when used in a triangulation effort with other methods (Etikan & Bala, 2017). This limitation 

is since the open data network in Sweden is limited to certain experts, researchers, public 

institutions, CSO/NGO’s who raises awareness or work with open data in Sweden. This lack is 

why collecting data utilizing generalizability effort would not give reliable results with an 

overarching model as the studied one, at least at the present time. Giving an example, if a 



44 

 

sampling frame comprehended all businesses using open data in Sweden, they will likely not 

be fully aware of anti-corruption impacts. However, they will likely yield interesting results on 

innovation matters.  
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4 Empirical results and analysis 

This chapter develops all the results in a structured way. The first four sections define the result 

from the grounded theory process, while the last two sections consider the calculations made in 

the testing of both the measures and relationships through the PLS-SEM method. In addition to 

this, the fifth section act as a connecting point between the mixed methods used. The first 

section deeply defines the samples used in the grounded theory process, putting them into 

context. The second, third, and fourth sections explain the different categories and related 

concepts that emerged from the grounded theory. The fifth section prepares the findings 

originated from the grounded theory analysis for the testing process. The sixth section divides 

the respondent to the self-completion questionnaire through the use of descriptive statistics. 

Finally, the seventh section defines all the calculations that led to the finalized testing of the 

model through PLS-SEM. 

4.1 Qualitative data sample definition 

This section divides the sample into different clusters. A categorization is given based on the 

type of organization where the interviewed are employed. The division identifies different 

categories: private businesses, CSOs/NGOs, local government organizations, national 

government organizations, and educational/research organizations. To a certain degree, these 

categories reflect the ecosystem structure defined in the literature review (section 2.3).  

In this section, the mentioned cluster is defined as follows: 

• Private businesses (B1, B2, B3, B4, B5, B6, B7): This cluster comprehends the 

interviewed individuals that currently work for a private business. In this cluster, a 

representative from consultancy enterprises specializing in open data issues is present 

(B1, B2, B3, B4). These mentioned specializations may not be the focus of the 

consultancy firm, but surely of the interviewed individual. Not considering consultancy 

enterprises, B5 is a journalist also specialized in open data and open government issues, 

B6 deals with data visualization solutions, and B7 is a representative from a business 

that makes use of OGD in their products. 

• National government organization: (N1, N2, N3, N4, N5, N6, N7, N8, N9): this cluster 

comprises people who currently work for the government at a national level 

government-based agencies. This cluster comprehends representatives with work 

experience spanning the whole spectrum of the open data infrastructure in Sweden (N1, 

N2, N3, N5). These are mainly involved with policy definition, national infrastructure 

development, and open data promotion. The cluster also implements data infrastructures 

in specific branches but still at a national level (N4, N5, N6, N7, N8, N9). However, the 

interviewed N4 was more specialized on the software development use of data, while 

the others focused more on data diffusion. Many individuals in this cluster are 

considered well-performing in open data infrastructure implementation (N4, N5, N6, 

N7, N8). However, the organization represented by N9 is usually badly received in open 

data implementations. 

• Educational/Research organization (E1, E2): This cluster is composed of individuals 

working in research organizations or academia. The interviewees are composed of two 

researchers, that have publications on open data issues in Sweden. 
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• NGO/CSO (G1, G2, G3, G4): This cluster comprises open data practitioners operating 

in NGOs and CSOs. Individuals in this cluster (G1, G2, G3, G4) are more involved in 

advocacy for more openness of data and raising open data awareness among 

public/private institutions and users.  

• Local government organization: (L1, L2, L3) this cluster comprises interviewees from 

different sizes of municipalities. L1 is an individual from a large municipality, while L2 

and L3 are employed in medium-sized municipalities. 
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Figure 7 All major categories and respective relationships (source: authors own) 
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4.2 Value generation category 

Figure 7 shows schematically all the major categories and their respective relationships that 

emerged from the grounded theory process. These are going to be sequentially explained in this 

chapter. 

The first step to explain the findings of this research is to define the subject that the study 

revolves around. As an outcome of the coding process, the core category emerged in the value 

generation of open government data. Some of the quotations that led to the choosing of this 

category as core are as follows: 

“I think that's a structural problem when it comes to financing. And when it comes to 

getting acceptance for working with open data. [I believe] that [public institutions] want 

to understand what the value is on beforehand, whereas we think that we can say, in which 

data would be valuable on beforehand” (G3, emphasis added) 

And: 

“I would say that that is also one of the challenges […] within the Digital politics, in 

particular, in the field of open data. Because making available it requires work, it's an 

investment, it requires time and effort, but exactly sure, what type of value you get in 

return, that's one and two, the value also isn't returned to the data owner” (N2) 

This subject was implicit in the explanation of most of the impacts that are defined throughout 

this chapter. Besides, these two citations mentioned are more related to solely financial value 

generation. However, throughout the data collection process, importance was given by the 

interviewers on the value generated for the society. An example of this is the following 

quotation: 

“I haven't seen yet any country who's been doing great at open data in the world that has 

[aimed at the financial impact]. Like if you think of the countries that are topping the 

rankings […] they have always done it because they have seen it as a fundamental pillar 

of the democracy. And not because they expected revenues, but more, because it was 

obvious that it was necessary for democracy, and it was necessary for a healthy 

democracy-economy-society” (G1, emphasis added) 

These aspects considered led to pinpointing the value generation as a core category. 

Considering all its two subcategories, that were defined due to the contrast that the two aspects 

had between respondents.  

4.3 Interviewee depiction of the Swedish context of open data 

From the coding process of the data obtained from the semi-structured interviews, visions of 

the actual Swedish context of open data emerged. These are divided into three categories that 

are formed from the coding procedure. However, these categories are not integrated into the 

developed questionnaire, as they describe the context where the value is generated (Zuiderwijk 

& Janssen, 2014). These three categories were named infrastructure, adoption, and policy.  
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The researchers do not want to give the impression that many of the respondents have described 

the Swedish context of open data as only lacking some needed infrastructure, policy, and factors 

that could help in the adoption process of open data. Many respondents have also remarked on 

the progress recorded in open data issues in general in the latest years.  

According to respondents, starting with the infrastructure category, it is evident that Sweden's 

open data infrastructure lacks national standardized datasets, common open data platforms, 

common guidelines, and coordination to ensure a better collaboration between institutions that 

promotes open data. A common open data portal in the country that has been developing and 

improving by DIGG is well perceived by the respondents (B1, B3, N4, N8, E1, G3). Besides 

the obvious effect of potentially having all the data in one place, a common platform might help 

create a common data architecture. This effect happens as a benefit of having common 

standards originating from one actor. However, going beyond the portal, each institution is 

taking the effort individually with its own guidelines and datasets. The situation does not help 

open data due to the standardization issue (G1, G4, L3, N4, B6, E1). However, as mentioned, 

this is being improved. In addition to the standardization issues, one respondent (E1) said that 

different granularity of data was also a barrier brought by decentralization. 

In addition to this, eight respondents (E1, N1, N3, B3, G4, N7, E2, N9) have discussed a fee 

removal issue, where valuable data is in possession of public organizations that depend on that 

fee to survive. As a result, this acts as a barrier to an open standardized data infrastructure, 

diffusion, and the collaboration between institutions and citizens since gathering data becomes 

too expensive (E2). Furthermore, many respondents (B1, B2, G1, N3, G2, B2, B4, B5, G4) have 

also raised concerns on how Swedish data is not open compared to other European countries. 

Considering also that the act on the freedom of information and actual Swedish policy still lacks 

key factors of open data, where an individual gets data only if asked for it, and of course, might 

have to pay for the data. Thus, the law situation lags behind the Swedish open data, which will 

be discussed in the policy category. 

The adoption category clarifies the perspectives on barriers that make Sweden's adoption 

process slow, thus current adoption practices/measures that are working well compared to the 

previous years. These good initiatives could be taken to speed up the adoption of open data in 

Sweden. Starting with barriers, ten respondents (N4, B1, G3, B2, B3, B4, B5, N6, N5, E2) 

explained the difficulties of motivating institutions to adopt open data. Since, according to 

them, currently, there is no demonstrable financial impact of open data in Sweden. Yet, it 

requires huge investments to build an open data infrastructure that does not show the return on 

those investments (E2, B3, B1, B2). And, since open government data are supposed to be 

diffused for free. Yet, it was for a fee before. The fee is used to sustain the work around diffusing 

those data (N9). This fee requirement also acts as a barrier to the adoption of open data in 

Sweden.  

Concerns on adoption are raised on the issue of privacy, based explicitly on GDPR compliance. 

This issue is present according to the point of view of respondents (G3, E1, G1, N2, G2, N5, 

G4, N7, E2, N9, B7), who explains how GDPR is a barrier to the diffusion of open data because 

some data types contain individual data, that can violate individual privacy once published as 

open data. This aspect would make the data inspection authority sue the publishing organization 
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for the violation (G3). However, this is likely driven by the institutions not being forced to 

publish, therefore not assuming a potential risk (G2, B2). 

According to eight respondents (E1, N1, B4, L1, G4, N7, N9, N8), data should be based on the 

stakeholders’ needs, thus opening more valuable datasets. This aspect is also related to the lack 

of awareness from the civil society perceived in the open data network (B1, G1, G3, L1, L3, 

N1). This lack is related because if the datasets that are open in Sweden are not based on the 

needs of the society, it is more likely for the society not to be motivated to use them. 

Another barrier to adoption in Sweden lies in the perception of being already open because of 

the Freedom of Information act. This aspect can generate a barrier because it lacks fundamental 

requirements even if it is related to data openness (G1, G3, N1, N8, B4, E2). These requirements 

are the lack of obligation to have the data in a certain format and for free. On the same topic, 

the Freedom of Information Act does not permit the data to be available by requesting it to the 

institution and not by default openness (B1, N2, E2, G1). 

Although many of the respondents (B1, E1, N1, N3, B3, N5, N7, N8) have discussed how 

innovations based on open data diffusion is not yet present in Sweden, they also have mentioned 

the progress that Swedish OGD has made compared to the previous years (N4, B1, G3, E1, N1, 

G1, N2, B3, B4, G4). Furthermore, respondents have also shown recognition of DIGG’s work 

(agency for the digital government) in charge of national open data towards open data 

standardized national guidelines and raising awareness for more openness of data in Sweden.   

Discussing the category comprehending the policies on open government data: opinions, actual 

issues and barriers deriving from the existing policy, and attitudes about the legislation were 

discussed. Six respondents have talked about the current law ineffectiveness (N2, N3, N7, B7, 

L1, G4), which is based on the European PSI directive and it is deemed as limited for open 

government data diffusion from public institutions due to not setting certain requirements like 

lack of fees. According to N2, the actual law “did not give a proper legal foundation for agents 

who work with open data” since the law does not clarify what organization and agencies that 

operate with open data are allowed to publish (due to eventual security barriers) and also what 

they are required to publish.  

Nonetheless, according to many of the respondents (G1, G2, G3, G4, N1, N5, B3, B6, L2, L3, 

E2), the decentralization issue present in Sweden makes the diffusion of open data difficult due 

to it being too scattered around different entities. Furthermore, this decentralization creates a 

situation where many institutions (local or national) do not have the knowledge and skills 

required to develop their own infrastructure, besides some isolated cases (G3). Decentralization 

also creates a difficult situation for smaller institutions (like small-sized municipalities) as 

mentioned by E2: “for smaller municipalities, of course, the impact will be less, they will still 

need to put the same amount of work to build the system to organize work with data [as bigger 

sized municipalities].” 

A common feeling between the respondents also comes from a perceived lack of investments 

from the central government. First, this relates to investment for infrastructure development 

like standard development and procedures setting (N4, E2). Secondly, the investment needed 

to change the business model for institutions that have based their existence on the ability to 
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sell their data (G3, N4, N7). Connected to this, two interviewees acknowledge that the 

government should invest in this infrastructure due to substantial social impacts that could 

originate from it (E2, N9). 

Concluding this category, the Swedish government attitude towards the issue is mainly 

perceived as focusing solely on financial (N3, G4) and data-driven innovation (G1, G2, L2, N2, 

N7) objectives. However, some respondents believe that more attention would be put on anti-

corruption (G1, G4) and general transparency (N7) motivations.  

4.4 Major categories and indicators definition 

This section defines the major categories that are developed throughout the grounded theory 

process. These categories are integrated into the defined model in a selective coding effort that 

connects the six major categories to the core category of value generation. From the concepts 

that develop these six major categories, indicators integrated into the measurement model are 

formed. These indicators are defined as follows throughout the section and in the final graph: 

• ISU: formative indicators related to the innovation in start-ups. 

• IEF: formative indicators related to the innovation in established firms. 

• IPI: formative indicators related to the innovation in public institutions. 

• AC: reflective indicators related to anti-corruption movements 

• DCP: formative indicators related to democracy and civil participation. 

• SV: reflective indicators related to the social value. 

• FV: reflective indicators related to the financial value. 

4.4.1 Hackathon category 

This category is the only one that is not defined as a major category integrated with the model 

to the core category. The motivation for still explaining it relies on the fact that this category 

discusses a topic connected to the other categories that integrate to the value generation while 

still being independent. However, this is incorporated into the major categories in defining the 

concepts that form the category itself. 

Hackathons have been present in Sweden in the latest years based on open government data. 

Some interviewed individuals stated that hackathons greatly impacted the reuse of the data in 

civil society (B1, N1, N7, E2). In addition to this, five interviewees also added that hackathons 

were a great opportunity for the data providers to get feedback from users (E1, B4, N7, N8, L3). 

N7 well summarizes these two points as: 

“Hackathons itself leads to improved services. Initially, at least, it's more like improving 

the culture of experimenting with data as a resource at different levels, and then even to 

perhaps instigate a kind of culture of having both government agencies wanting to open 

up and to open up their data to and to allow other people to contribute with perhaps 

insights. It’s more like the open innovation movement.” 

Thus, these two points cause civic participation and engagement, driven by open government 

data disclosure (even indirectly through hackathons). Therefore, they can be formulated as two 

indicators: 
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• DCP1: The presence of hackathons increases the involvement of the civil society in 

government policies regarding open government data, causing participation from the 

civil society. 

• DCP2: Hackathons help create a better quality of the open data service thanks to 

feedback, causing participation from the civil society. 

However, many interviewees also doubted the real effectiveness of hackathons from an 

innovative and long-term perspective (N1, N3, B4). This doubt is because many hackathons 

brand themselves as bringing innovative solutions to a specific organization (usually a public 

organization if it entails open government data) (N3, E1). And, even if much innovation is 

happening, many interviewed individuals think this is usually not translated into an effective, 

long-lasting solution for the organization that developed the hackathon (N1, N3, B4). It was 

also mentioned that the lack of innovation impacts from hackathons might derive from poor 

metadata (N8) or lack of preparedness from the organizing entities to absorb the impacts it may 

yield (L3). Nonetheless, two respondents saw an over-focusing on the programming side of 

development, with less importance given to the other steps needed to develop a product (E1, 

B4). Due to this uncertainty, an indicator can be developed related to the product innovation 

that is driven from open government data in public institutions, indirectly through hackathons: 

• IPI1: Hackathons create innovative solutions for the public sector driven by open 

government data, causing a product innovation for public institutions. 

4.4.2 Democracy and civil participation category 

The interviewees perceived the diffusion of open government data as a basic democratic step 

that Sweden needs to take (B1, B3, G1, G4, N2, N3). The stricter open data adoption from the 

government should be perceived as a further natural step from what is already established from 

the Freedom of Information Act (G1). Furthermore, the openness of data results in a more 

effective civil society engagement with the information released by the public organizations. 

The interviewees believe that openness will result in knowledge that a large base of the 

population will reach. This impact is usually also linked to the journalists, as their improved 

use could narrow the gap between government and civil society (E1, G1, G2, G4, N2, N6, N7, 

B3, B5). The use that journalists make of this further engagement lies in removing the need to 

request information and a more effective way of combining data. This aspect will likely result 

in a more stable governing body in terms of democracy, and this is benefitting all the actors 

affected by their policies. However, this is not only done by journalists but also by civil society 

in general. This impact happens thanks to the help of people that have the technical knowledge 

to elaborate the data and diffuse it in an everyday format (through visualizations, for instance). 

As a result, they can understand what has been disclosed and hold politicians accountable, if 

that is needed (N3, N4, B6). This aspect has often been deemed as fundamental by the 

interviewees as it is the taxpayers, thus, the civil society that finances data creation in the first 

place (E2, G4, N3, N6, B3, B5, L2). 

• DCP3: The opening of government data establishes a more stable democracy due to 

politicians being more accountable in front of journalists and civil society. 
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Some of the interviewed individuals also mentioned that the opening up of government data for 

public use could also develop an improved efficiency level in public institutions' services. This 

impact is caused, in their vision, by citizen-driven innovation that potentially creates services 

that are useful for the location. This innovation sparks from the disclosure of data, and it is 

driven by the citizens (N4, G2, B4, B5, E2). The citizens may use that data for the creation of 

an improved service due to their dissatisfaction. Unsatisfaction is sparked by the lack or the 

poor quality of the service offered. However, it is not solely driven by dissatisfaction but also 

by simple personal innovation. 

• DCP4: The opening of government data will enable citizens to improve government 

services, causing participation from civil society. 

Another aspect that is mentioned on many occasions relates to the improvement effect that 

citizens could bring to the actual quality of the data disclosed, creating a loop between diffusion 

and the use. From the interviewees’ perspectives, this is done by spotting and easy 

communication of errors and various problems regarding the data quality (B4, B5, B6, N3, N6, 

N8, L1). However, this loop also enables the explication of the data needed by the users (N1, 

B3, L2). This feedback generation from users could also be extended to the disclosure proposal 

of currently closed data (N1, B3, L2). Nonetheless, the user could also integrate its personally 

developed data into the system (G3, E2, L2, N8). This integration results from citizens 'active 

participation in the democratic process of the government (both local and central), which yields 

a social value thanks to the enhancement of a service provided by them.   

• DCP5: The opening of government data will enable citizens to improve the data quality 

that is disclosed, thanks to more efficient feedback. This impact generates participation 

from civil society. 

4.4.3 Anti-corruption category 

Between the respondents, the presence of corruption in Sweden is generally disputed. However, 

if corruption is present in Sweden, it is on a lower degree comparing it to other countries and 

likely driven by two aspects. The first aspect consists in the potential presence of a bottom-up 

corruption resulted from the decentralization of the government (G1, G2, G4, B3). Secondly, 

driven by the Swedish lack of an anti-corruption mechanism that goes beyond the traditional 

means but that also incorporates structures like open data (G1, G2). According to (E1, G1, G2, 

B3, N6, G4, N7), this exposure will be happening thanks to the possibility to consult datasets 

that are open more effectively. Therefore, identifying potential irregularities effectively thanks 

to the bigger quantity of data disclosed and its efficient access. This identification could derive 

from the use of the data from journalists but also from civil society in general. 

• AC1: Open government data enables civil society and journalists to locate corruption 

events in the country's governance.  

However, some experts discussed how the connections that can be made between datasets with 

different origins could help to locate potential corruption cases that will be hidden if analyzed 

individually (N2, G2, G4). These cases can be defined as corruption networks. Thus, as a result 

of the connectivity and linkage between datasets that open data could bring, the respondents 

also see this as a solver of corruption networks. 
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• AC2. Open government data enables the locating of corruption networks in the society 

thanks to the linkage of different data.  

The most direct impact of lowering anti-corruption deriving from open data, described by four 

respondents (B2, G4, E2, B6), has to do with avoiding wasting valuable government resources, 

which is money and time, that could be better spent on other services. This aspect has to do 

with the perception that if the obligations present in the Freedom of Information Act may be 

expanded to integrate open data, waste and unnecessary corruption usage of resources may be 

exposed. In addition, the potential wrongdoer knows that the information will be opened. This 

impact will potentially prevent the corruptor from committing the wrongdoing (B2, G4, E2, 

B6). 

• AC3: Open government data avoids the unnecessary waste of resources in the public 

institutions due to the knowledge of the potential corruptor to be exposed, and the civil 

society to monitor the information.  

4.4.4 Data-driven innovation category 

The effect that open government data has on the generation and development of innovation in 

Sweden's public and private institutions is acknowledged by the interviewees (L1, B1, B3, B4, 

N1, N3, N5, N8, E1) as a potential. However, on different occasions, the same respondents 

mentioned that this branch of the impacts is still not visible in Sweden as a measurable entity. 

This lack is because there is still non-availability of the most valuable datasets as open (N5, E2, 

B3). This aspect generates a limitation in the measurement of actual impacts. Furthermore, it 

generates a barrier where it is difficult to identify if an innovation derives totally from open 

datasets or from datasets that are not entirely open.  

Coming to the use for general innovative purposes, the open data infrastructure in Sweden is 

also seen as a base for creating further innovative concepts, like smart cities (B1, B3, B7, G1, 

L1, N2, N4) and artificial intelligence (L3, N8). This creation of a base to further innovation of 

government services (both local and central) is considered a cause of innovation in public 

institutions driven by open government data. 

• IPI2: The opening of government data can give an infrastructure base to the public 

institutions to develop an innovative project in smart cities and artificial intelligence, 

thus causing innovation in the services offered by public institutions.  

Innovation for established firm category 

Coming to the use that more established firms do of open government data for innovation 

purposes, the opinion is split between the respondents. Many believe that established firms are 

using data for more minor innovations (N1, N4, E1, B5, B6), advertising (N2), process 

integration, and decision making (N1, E1, G3). However, there is also the belief that established 

firms are avoiding the use of open government data due to the risk they bring, considering that 

the openness in Sweden is relatively new, which brings the uncertainty of the impact of open 

data (B2). Therefore, prioritizing data that is privately developed or for a fee. There is also a 

perception that big firms in the IT industry oppose the disclosure of open data due to the 

potential generation of competitors that could arise from it (respondents not disclosed for 
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ethical reasons). However, this aspect is not shared by all respondents, with many opposing 

opinions. Besides, there is also a perception that the data quality now sold for a fee may 

deteriorate when opened up (E1, N9). However, a respondent mentioned that fees could also 

create barriers for established firms as they limit data sharing (N9). With this situation stated, 

three indicators are formulated for this research: 

• IEF1: Opening of government data creates a product/service innovation for established 

businesses thanks to the integration with self-generated data.  

• IEF2: Opening of government data creates innovation in established businesses thanks 

to a better decision-making possibility. 

• IEF3: The presence of fees for government data causes the use of the data by establishes 

firms for innovative purposes. 

Innovation for start-ups category 

Secondly, discussing the topic of start-ups, the same barriers of data having a fee and the yet 

not presence of appropriately open data is felt by the respondents also for this matter (N3, N9, 

E1). Taking this into consideration, potential new business models (B1, B4, B6, N2, N7, N8) 

and new product and services (N2, N4, N7, G3, L1) are not excluded as impacts of open 

government data in Sweden when the infrastructures will be fully developed. If open data is 

more diffused, there is a feeling that would benefit startup enterprises as they will not have any 

longer the burden of fees. This aspect is a fundamental step considering that smaller firms will 

be more able to risk and experiment with the new data disclosed for creating new products and 

services and business models (B1, N1). However, two respondents did not agree that open data 

directly sparks the development of new impactful start-ups that are based on the newly 

disclosed information (N3, N5). With this situation stated, three indicators are formulated for 

this research: 

• ISU1: The opening of government data enables the creation of new innovative business 

models that result in innovation in start-ups. 

• ISU2: The opening of government data gives start-ups new potential means to create 

new products and services, causing innovation. 

• ISU3: The presence of fees for government data negatively influences the open 

government data to use by start-ups for innovative purposes. 

Innovation for public institutions category 

Regarding the public sector, the interviewees have mentioned how open data initiatives that the 

government is taking are not aimed solely at generating financial value. Instead, it is for the 

well-being of the location that institutions serve (L1, B4) and informing civil society how the 

tax money is being used (E2, G4, N3, N6, B3, B5). However, the interviewees mentioned many 

impacts that also entail a more practical perspective of the public institutions. Starting with the 

openness of data has been linked to more impactful relationships between the public institution. 

These relationships has been connected mainly to two impacts that will be testes through 

indicators. First, these cost savings derive from avoiding paying the fees for datasets disclosures 

originating from other public institutions (N3, N5, N7, N9, E2). In these cases, many mentioned 

that if their data were free, their public institution would skip paying another branch of the 
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government for data purposes. The second impact has to do with an enhanced collaboration 

with other public institutions if the data is open. This aspect will result in better services created 

by the institutions to combine data from different origins (N1, N5, N7, B1). 

• IPI3: Open government data removes the fees that a public institution pays to another 

branch of the government to use their generated data, causing cost-saving process 

innovations. 

• IPI4: The opening of government data enables public institutions to create better 

services, thanks to the combination of datasets originating from different public 

institutions, causing product innovation. 

Instead, some interviewees have discussed the internal efficiency that public institutions can 

create with open data. They have explained how a public organization can save money by 

opening data on the fulfillment of freedom of information requests (B1, B4, G2, N6, L2, E2). 

This impact happens by making their system efficient (cost and timewise) through open data. 

This aspect avoids resources being spent in disclosing information for each request to fulfill. 

This aspect is also related to avoiding the need to create new metadata every time an information 

is requested due to a more automated and standardized diffusion process (E1, N8). In addition 

to this, they demonstrated a considerable amount of money that can be saved in diffusing the 

information. This impact is related to the more efficient diffusion of the data on portals like 

Google and Wikimedia, thus of data linkage (B3). This aspect is also connected by a perceived 

more efficient information flow that is internal to the institution, enabling enhanced decision-

making, cost, and time savings (B1, B3, B4, B5, L2, E2). These effects result from the easier 

accessibility of data also between the different sections of a single organization.  

• IPI5: Open government data internal to the public institutions creates a more efficient 

fulfillment of the freedom of information act (related usually to cost and time savings), 

causing a process innovation. 

• IPI6: Open government data diffused by a public institution generates efficient decision 

making, cost savings, and time savings that are internal to the institution, causing 

process innovation. 

Interviewees also mentioned a final perception. This perception stated that many smaller (or 

less prepared) public institutions took inspiration from the actors with a more efficient 

infrastructure (G3, L2, N1, N3, N6, N7, B2). Therefore, the potential opening of data from public 

institutions would improve the general country's openness. Looking at what G3 stated on this 

matter: 

“They coordinate a lot between themselves. […] talk with each other quite often. I think, 

quite often they are quite specific, like departments within the different agencies that work 

with the data. And like, if they change jobs, I think they change to like a similar job or 

another agency. So, I think that they know each other a lot, and talk a lot with each other. 

So that sense if there is, and that's why I think that role models and forerunners are so 

important, because they will speak with each other. And if one agency has the person who 

can explain in a conceivable way how easy it is to work with open data, and a lot of the 

other actors will if they can have the resources follow along.” 
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This impact is an innovation for the institutions deriving from open data, as openness drives the 

actor to innovate their services.  

• IPI7: Open government data causes an innovation for public institutions as it formulates 

the possibility for them to locate open data best practices from other institutions, causing 

a service innovation internal to the public institution. 

A level of impact derived from the researchers' interpretation is assigned to all the defined 

indicators. These are detailed in Table 4. 

Construct Index Definition Level of impact 

Anti-corruption AC1 Finding corruption events High 

AC2 Identifying corruption networks High 

AC3 Timely monitoring of events High 
    

Democracy and civil 

participation 

DCP1 Hackathons involve citizens Low 

DCP2  Hackathons provide feedback on data quality High 

DCP3 Government accountability High 

DCP4 Citizens able to improve government services Medium 

DCP5 Citizens able to give feedback on data quality High 
    

Innovation for established 

firms 

IEF1 Innovation from private-public data 

integration 

Medium 

IEF2 Improved decision-making Medium 

IEF3 Positive impact of fees Low 
    

Innovative start-ups ISU1 New business models High 

ISU2 Innovative product and service generation Medium 

ISU3 Negative impact of fees High 
    

Innovation for public 

institutions (product) 

IPI1 Hackathons develop innovative solutions Low 

IPI2 Base infrastructure for AI and smart cities Medium 

IPI4 Dataset combination between institutions High 

IPI7 Observation of best practices in open data 

implementation 

Low 

    

Innovation for public 

institutions (process) 

IPI3 No fees between institutions High 

IPI5 Efficient freedom of information fulfillment High 

IPI6 Internal efficiency and improved decision 

making 

Medium 

 

Table 4 Level of the impact of the indicators (source: authors own) 
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4.5 Definition of the core category and model development for testing 

This section explains the subcategories that form the core category and develop the 

measurement model integration to the construct model. In the measurement model, the 

indicators that illustrate the constructs defined in the built model are integrated (Hair et al., 

2014). These can be of a formative nature, thus the measure forming the construct or of a 

reflective format, meaning that the construct is causing the measures (Hair et al., 2014). In this 

research, most measures are developed in section 4.4 and result from open, axial, and selective 

coding of the interview data collected. However, the construct that defines the value generation 

(therefore the financial and social values) is yet to be developed into indicators needed for 

testing. These two values, as mentioned, develop the core category that is formed by the 

integration of all the other categories (Bell et al., 2019). Therefore, the indicators are created 

considering this integration related to the other major categories. 

As mentioned in the previous chapters, by referring to Jetzek et al. (2014), the financial value 

has a micro and macro dimension. These were also confirmed in the report by Ekström and 

Johannesson (2020) for the Swedish Mapping, Cadastral, and Land Registration Authority 

(Lantmäteriet). This report is on the potential financial benefits that may yield from the opening 

of the most valuable datasets in Sweden (Ekström & Johannesson, 2020). This report uses 

outcomes of the enhanced revenues and costs savings (both private and public actors) and 

improvements in the country's GDP (Ekström & Johannesson, 2020). These aspects develop 

three reflective indicators for the financial value. This because the indicators are driven by the 

financial value generated by the open government data: 

• FV1: The financial value of open government data generates higher revenues and cost 

savings for private organizations. 

• FV2: The financial value of open government data generates higher revenues and cost 

savings for public organizations. 

• FV3: The financial value of open government data generates positive results in the 

location GDP. 

Considering the results of the qualitative data collection of this research, five indicators are 

used for evaluating social value. These indicators originate from the social impact that open 

government data has on the location.  

The citizens' engagement relates to social value as it can reduce the gap between them and the 

government. All the previously mentioned concepts related to hackathons, feedback generation, 

and innovation-driven by citizens relate to this concept. Innovations brought to the public 

institutions, based on the data, create a social value by developing better services (N1, N7, L1, 

G2, B1, E2). This value is related to the improvement in the services that a public organization 

offers to society. The innovation constructs relating to the innovation developed by a private 

organization (start-ups and established firms) are potentially associated with the increase of 

social enterprises and entrepreneurs. Porter and Kramer (2019, p. 10) define social 

entrepreneurs as “pioneering new product concepts that meet social needs using viable business 

models.” Social entrepreneurs result from social value developed by the opening of government 

data, as mentioned by three interviewees (E1, B5, B7). The opening of government data impacts 

society as it increases the accountability for the government institutions' inner workings. This 
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value has resulted in increased transparency due to the accountability being more driven by 

society, especially journalists and data journalists (G1, G4, E1, E2, L3, B3, N2, N6). One 

respondent also mentioned that open data projects utilizing visualization to interpret the datasets 

could also affect politicians themselves (L2). This because they will potentially be able to 

evaluate their actions more effectively (L2).  

All the mentioned effects potentially also lead to a society that is fairer to citizens. This value 

is confirmed by the fact that an improved democracy mentioned as an impact (B1, B3, G1, G4, 

N2, N3) potentially leads to a more connected society to the citizens. 

• SV1: The social impact of open government data causes the location to be fairer for 

citizens. 

• SV2: The social impact of open government data causes the release by the government 

of better services. 

• SV3: The social impact of open government data enables the development of more 

social enterprises and entrepreneurs. 

• SV4: The social impact of open government data enables citizens to be more active 

participants in government issues. 

• SV5: The social impact of open government data results in a more accountable 

government for its policies, measures, and actions. 

The hypothesis and the measure developed through the grounded theory process will be tested 

in the Swedish context. The model is tested through the PLS-SEM method. A summary of the 

indicators is shown in Table 5, and the model processed in PLS-SEM is shown in Figure 8. 
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Construct Index Definition Respondents 

Anti-corruption AC1 Finding corruption events E1, G1, G2, B3, N6, 

G4, N7 

AC2 Identifying corruption networks N2, G2, G4 

AC3 Timely monitoring of events B2, G4, E2, B6 

    

Democracy and civil 

participation 

DCP1 Hackathons involve citizens B1, N1, N7, E2 

DCP2  Hackathons provide feedback on data 

quality 

E1, B4, N7, N8, L3 

DCP3 Government accountability E1, G1, G2, G4, N2, 

N3, N4, N6, N7, B3, 

B5, B6 DCP4 Citizens able to improve government 

services 

N4, G2, B4, B5, E2 

DCP5 Citizens able to give feedback on data 

quality 

B3, B4, B5, B6, N1, 

N3, N6, N8, L1, L2     

Innovation for established 

firms 

IEF1 Innovation from private-public data 

integration 

N1, N4, E1, B5, B6 

IEF2 Improved decision-making N1, E1, G3 

IEF3 Positive impact of fees Non-disclosed 

    

Innovative start-ups ISU1 New business models N2, N4, N7, G3, L1 

ISU2 Innovative product and service generation B1, B4, B6, N2, N7, N8 

ISU3 Negative impact of fees B1, N1 

    

Innovation for public 

institutions (product) 

IPI1 Hackathons develop innovative solutions N1, N3, B4 

IPI2 Base infrastructure for AI and smart cities B1, B3, B7, G1, L1, L3, 

N2, N4, N8 

IPI4 Dataset combination between institutions N1, N5, N7, B1 

IPI7 Observation of best practices in open data 

implementation 

G3, L2, N1, N3, N6, 

N7, B2     

Innovation for public 

institutions (process) 

IPI3 No fees between institutions N3, N5, N7, N9, E2 

IPI5 Efficient freedom of information fulfillment B1, B4, G2, N6, L2, E2 

IPI6 Internal efficiency and improved decision 

making 

B1, B3, B4, B5, L2, E2 

 

Table 5 Summary of indicators (source: authors own) 
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Figure 8 Model adapted for PLS-SEM processing (source: authors own) 

4.6 Self-completion questionnaire descriptive statistics 

This research collected different descriptive statistics through the self-completion 

questionnaire. The total number of respondents to the questionnaire was 72. However, the 

filtering question applied to the survey removed three of the respondents ending in a final 

sample of 69 respondents. The descriptive statistics of these respondents are presented in Table 

6. 

4.7 PLS-SEM results 

Two main steps follow the specification of the model when testing with the PLS-SEM method. 

These steps assess the measurement model and the construct model (Hair et al., 2014, 2017, 

2019). The evaluation of the measurement model assessed “the reliability and validity of the 

construct measures” (Hair et al., 2014, p. 111). Nonetheless, with the evaluation of the construct 
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model, the researchers “evaluate the hypothesized relationships within the inner model” (Hair 

et al., 2014, p. 113). 

Category Variable Percentage (%) 

Age 18-25 4 

26-30 12 

31-40 19 

41-50 40 

51-60 22 

61+ 3 

      

Current employer Company 19 

Education/research organization 37 

Local government organization  9 

NGO/Civil society organization 13 

National government organization 22 

      

Field of work expertise Less than a year 2 

1-3 years experience 13 

3-5 years experience 12 

5-10 years experience 17 

More than 10 years of experience 56 

      

Level of education Associate's degree 4 

Bachelor's degree 22 

High School (or equivalent) degree 3 

Licentiate 2 

Master's degree 30 

PhD 39 

 

Table 6 Descriptive statistics (source: authors own) 

 

4.7.1 Evaluation of the measurement model 

As mentioned in section 3.4.2, different evaluation methods are applied to formative and 

reflective indicators. In the same section, the two different types of indicators were also defined. 

Evaluating the reflective indicators starts by assessing their internal consistency validity and 

reliability, convergent validity, and discriminant validity (Hair et al., 2019). 

For assessing the internal consistency validity, a Cronbach alpha greater than 0,7 is 

recommended (Hair et al., 2014, 2017, 2019). The three constructs with reflective indicators in 
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the model have a Cronbach Alpha ranging from 0.836 and 0.914, therefore fulfilling the 

requirement. The composite reliability is used together with the Cronbach alpha to assess the 

internal consistency reliability (Hair et al., 2017). This result is advised to be ranging between 

0.7 and 0.9, with a maximum of 0.95 (Hair et al., 2017) three construct ranges 0.902 and 0.936, 

fulfilling the requirement.  

The convergent validity of the reflective indicators is assessed through two measures: factor 

loadings and the average variance extracted (AVE) (Hair et al., 2017). The factor loadings are 

advised to be over 0.708 (Hair et al., 2017, 2019). That is fulfilled as the results in this research 

range between 0.816 and 0.938. The AVE is also used for evaluating the convergent validity 

and is recommended to be higher than 0.5 for every construct (Hair et al., 2014, 2017, 2019). 

This evaluation is fulfilled as the AVE ranges between 0.754 and 0.809 in three constructs with 

reflective indicators. 

The results of the calculations for the internal consistency validity and convergent validity are 

detailed in Table 7.  

Reflective 

construct 

Reflective 

indicator 

Cronbach 

Alpha 

Factor 

loadings 

Composite 

reliability  

Average 

Variance 

Extracted 

Financial 

Value 

(FV) 

FV1 0,836 0,925 0,902 0,754 

FV2 0,816 

FV3 0,860 

Social 

Value 

(SV) 

SV1 0,914 0,919 0,936 0,745 

SV2 0,851 

SV3 0,835 

SV4 0,840 

SV5 0,869 

Anti-

corruption 

(AC) 

AC1 0,882 0,845 0,927 0,809 

AC2 0,913 

AC3 0,938 

Table 7 Convergent validity of the measurement model (source: authors own) 

The discriminant validity of the reflective indicators is evaluated using the Fornell and Lacker 

(1981) method as presented in Hair et al. (2014). Hair et al. (2014, p. 112) define the Fornell 

and Lacker (1981) method with this requirement: “the AVE of each construct should be higher 

than the highest squared correlation with any other construct.” The results for this research are 
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fulfilled and are presented in Table 8. In Table 8, the results in the diagonal represent the AVE 

of the construct, while the other results represent the squared correlations between them. The 

AVE ranges between 0.863 and 0.900, while the square correlations between the constructs 

range between 0.338 and 0.719, fulfilling the requirement. 

  Financial 

value 

(FV) 

Social 

Value 

(SV) 

Anti-

corruption 

(AC) 

Financial value 

(FV) 

0,868     

Social Value (SV) 0,719 0,863   

Anti-corruption 

(AC) 

0,338 0,488 0,900 

Table 8 Discriminant validity of the measurement model (source: authors own) 

As mentioned in section 3.4.2, the formative indicators need to be defined as forming the 

construct (Hair et al., 2017). As they develop the construct, formative indicators do not have a 

common origin (Hair et al., 2017). Therefore, the lack of origin commonality results in them 

identifying different aspects that potentially influence the construct (Hair et al., 2017). Given 

the formative indicators should not evaluate the same aspect, collinearity needs to be assessed. 

Collinearity is defined by Hair et al. (2017, p. 123) as a "high correlation between two formative 

indicators." High collinearity could potentially bias the result and increase the standard 

deviation reducing "the ability to demonstrate that the estimated weights are significantly 

different from zero" (Hair et al., 2017, p. 124). The collinearity is measured through the 

variance influence factor (VIF), and a relevant result for all the formative indicators should be 

lower than 5 (Hair et al., 2017, 2019), with a value under 3 removing the possibility of 

collinearity issues (Hair et al., 2019). The values of the VIF of the formative indicators range 

between 1.005 and 2.965, making all of them relevant. 

The outer weight defines the "relative contribution" of the indicator in respect to the construct, 

forming a multiple regression (Hair et al., 2017). From observing the outer weights, the 

researchers concluded removing the indicator DCP1, as it did not contribute to the construct. 

The outer weights should then be tested for their statistical relevance. This test is done through 

a bootstrapping procedure (Hair et al., 2017). Hair et al. (2014, p. 112) define the bootstrapping 

procedure as a "resampling technique that draws a large number of subsamples from the original 

data (with replacement) and estimates models for each subsample." As suggested in Hair et al. 

(2014, 2017), this research uses 5000 subsamples in the bootstrapping procedure. From the 

bootstrapping procedure, t-statistics and p-values for all the indicators have been estimated. An 

indicator is deemed statistically relevant on a 95% confidence interval if the p-value is lower 

than 0.05. The results of the outer weights and VIF calculations, and the bootstrapping are 

shown in Table 9. 
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Formative construct Formative 

indicator 

Variance 

Influence 

Factor 

(VIF) 

Outer 

weights 

T 

Statistics 

P-

Value 

Outer 

loading 

Innovation for 

established firms 

(IEF) 

IEF1 1.535 0.574 4.387 0.000 0.897 

IEF2 1.540 0.545 3.845 0.000 0.886 

IEF3 1.005 0.032 0.206 0.836 0.097 

Innovative start-ups 

(ISU) 

ISU1 2.497 0.512 3.217 0.001 0.932 

ISU2 2.558 0.577 3.632 0.000 0.943 

ISU3 1.109 -0.096 0.760 0.447 0.221 

Product Innovation 

for Public institutions 

(IPI_Product) 

IPI1 1.304 0.058 0.372 0.710 0.509 

IPI2 2.272 0.395 2.304 0.021 0.805 

IPI4 2.965 0.182 0.971 0.331 0.861 

IPI7 1.837 0.562 4.108 0.000 0.881 

Process Innovation 

for public institutions 

(IPI_Process) 

IPI3 1.601 0.651 3.266 0.001 0.912 

IPI5 1.976 0.034 0.113 0.910 0.709 

IPI6 1.792 0.463 2.029 0.043 0.824 

Democracy and Civil 

Participation (DCP) 

DCP1 1.938 -0.016 0.100 0.920 0.522 

DCP2 1.889 0.285 1.634 0.102 0.592 

DCP3 1.253 0.241 1.903 0.057 0.592 

DCP4 2.621 0.412 2.188 0.029 0.882 

DCP5 2.542 0.384 2.256 0.024 0.871 

 

Table 9 Weights and variance inflation factor of formative indicators (source: authors own) 

On the same note as the p-value, the t-statistic should be larger than 1.96 for a confidence 

interval of 95% (Hair et al., 2017). From the analysis, the formative indicators IEF3, ISU3, 

IPI1, IPI4, IPI5, DCP2, DCP3 are deemed not statistically relevant. However, considering that 

the formatives are supposed to explain the entirety of the construct that they evaluate, their 

removal should be thoroughly pondered (Hair et al., 2014). Adding to this, Hair et al. (2017, 
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2019) give another step to evaluate the formative indicators' relevancy. Thus, the indicator 

requires an outer loading higher than 0,5 (Hair et al., 2019). The indicators that are not 

statistically relevant but fulfill the outer loading requirement are deemed absolute but not 

relative relevance (Hair et al., 2017). All the previously mentioned indicators except IEF 3 and 

ISU3 are considered to have absolute relevancy. The requirement of having a pondered decision 

for removal is still valid for these specific indicators (Hair et al., 2017, 2019). However, the 

researchers opted for the removal as the existence of these indicators is disputed in the 

observation of the results that led to their consideration. This removal led to the recalculation 

of the previously mentioned indicators, as shown in Table 10. 

Formative 

construct 

Formative 

indicator 

Variance 

Influence 

Factor 

(VIF) 

Outer 

weights 

T 

Statistics 

P-Value Outer 

loading 

Innovation for 

established firms 

(IEF) 

IEF1 1.535 0.574 4.394 0.000 0.897 

IEF2  1.535 0.547 3.854 0.000 0.886 

Innovative start-

ups (ISU) 

ISU1  2.490 0.506 3.272 0.001 0.936 

ISU2  2.490 0.556 3.642 0.000 0.947 

Product Innovation 

for Public 

institutions 

(IPI_Product) 

IPI1  1.304 0.058 0.372 0.710 0.509 

IPI2 2.272 0.395 2.293 0.022 0.805 

IPI4  2.965 0.183 0.989 0.323 0.861 

IPI7  1.837 0.562 4.193 0.000 0.881 

Process Innovation 

for public 

institutions 

(IPI_Process) 

IPI3  1.601 0.651 3.082 0.002 0.912 

IPI5  1.976 0.034 0.113 0.910 0.709 

IPI6 1.792 0.463 1.998 0.046 0.824 

Democracy and 

Civil Participation 

(DCP) 

DCP2  1.175 0.275 2.074 0.038 0.591 

DCP3  1.226 0.239 1.899 0.058 0.592 

DCP4  2.613 0.411 2.237 0.025 0.882 

DCP5  2.537 0.383 2.287 0.022 0.871 

 

Table 10 Weights and variance inflation factor for formative indicators after removal 

(source: authors own) 
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The result from Table 10 shows that the VIF is still valid for all indicators (range from 2.965 

and 1.175). The p-value results still do not admit IPI1, IPI4, IPI5, and DCP3 as statistically 

relevant. However, the resulting outer loadings admit all of them as valid absolute indicators. 

4.7.2 Evaluation of the construct model 

The model's hypothesis is evaluated using the bootstrapping procedure (Hair et al., 2014, 2017, 

2019) that was already mentioned in section 4.7.1. As for the measurement model assessment, 

the bootstrapping procedure used runs 5000 subsamples. In addition to this, a 95% confidence 

interval is also considered statistically relevant. Therefore, requiring a p-value minor than 0.05 

and a t-statistic that is more than 1.96. These calculations are summarized in Table 11. 

  Original 

Sample  

Sample 

Mean 

Standard 

deviation 

T 

Statistics 

P 

Value 

AC -> FV -0.083 -0.074 0.114 0.730 0.465 

AC -> SV -0.045 -0.041 0.140 0.324 0.746 

DCP -> AC 0.643 0.658 0.061 10.598 0.000 

DCP -> SV 0.204 0.217 0.109 1.865 0.062 

IEF -> FV 0.325 0.302 0.152 2.145 0.032 

IEF -> SV -0.092 -0.085 0.120 0.768 0.443 

IPI_process -> 

FV 

0.067 0.092 0.140 0.481 0.631 

IPI_product -> 

FV 

0.017 0.068 0.200 0.087 0.931 

IPI_product -> 

SV 

0.321 0.338 0.142 2.259 0.024 

ISU -> FV -0.206 -0.199 0.140 1.476 0.140 

ISU -> SV 0.495 0.463 0.165 3.002 0.003 

SV -> FV 0.665 0.610 0.164 4.056 0.000 

 

Table 11 Relationship influences of PLS-SEM and statistical relevancy (source: authors own) 

Two different methods then evaluate the construct model: the coefficient of determination (R2) 

and the predictive relevance (Q2) (Hair et al., 2014). The coefficient of determination gives the 

amount that the model can predict of the endogenous constructs (Hair et al., 2014). The table 
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shows that the financial and social value has, in both cases, a moderate influence from the 

model, as they are between 0,5 and 0,75. In contrast, the model has a weak influence on the 

anti-corruption construct as it lies between 0,25 and 0,5 (Hair et al., 2014). The results are 

summarized in Table 12. 

 
R 

Square 

R 

Square 

Adjusted 

AC 0.413 0.404 

FV 0.575 0.534 

SV 0.652 0.624 

Table 12 R Square results (source: authors own) 

This predictive relevance procedure uses a blindfolding process in the PLS-SEM method (Hair 

et al., 2014, 2017, 2019). The blindfolding process in this research demonstrated medium 

prediction relevance as it resulted in Q2 that was between 0.319 (AC) and 0.463 (SV) 

(FV=0.377). This considering that the gap between 0.25 and 0.50 relates to the medium-sized 

prediction relevance (Hair et al., 2017).  

These calculations made, Table 13 summarizes the relations that were fulfilled or not. Figure 9 

shows the path modeling estimation applied to the studied model. Figure 10 shows the t-

statistics that are a result of the bootstrapping procedure applied to the studied model.  

Hypothesis Confirmed? 

AC -> FV Not confirmed 

AC -> SV Not confirmed 

DCP -> AC Confirmed 

DCP -> SV Not confirmed 

IEF -> FV Confirmed 

IEF -> SV Not confirmed 

IPI_process -> FV Not confirmed 

IPI_product -> FV Not confirmed 

IPI_product -> SV Confirmed 

ISU -> FV Not confirmed 

ISU -> SV Confirmed 

SV -> FV Confirmed 

Table 13 Hypothesis validation (source: authors own) 
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Figure 9 PLS-SEM path modeling estimation (source: author own, elaborated in SmartPLS) 

 

Figure 10 Bootstrapping procedure applied to the model (t-statistics shown) (source: author 

own, elaborated in SmartPLS)  
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5 Discussion and conclusion 

This chapter discusses the results and connects them to the potential contributions defined in 

the introductory remarks. The first two sections discuss the findings and apply them to the two 

research questions posed. The third, fourth, and fifth sections define how the findings contribute 

to policy, theoretical, and methodological spectrums. The sixth section gives suggestions based 

on this research for future studies. A final section summarizes the findings of the research. 

5.1 Answer to research question one: “How can the financial impact of open data be 

measured?”   

Based on interviewee respondents, measuring the financial impact of open government data in 

Sweden is currently seen as challenging. This situation is perceived because of the early stage 

of the country in these matters. Therefore, even if many of the developed hypotheses were not 

confirmed based on the Swedish context, they are potentially relevant for third locations in 

evaluating the value generation.  

Almost all measures have been demonstrated as relevant to the construct they are connected to 

in the PLS-SEM method. However, the positive impact of fees on established firms, the 

negative influence of fees on start-ups, and the civil society's involvement driven by hackathons 

are deemed as not relevant measures. The positive influence of fees for established firms 

measure removal aligns with the qualitative findings that presented discrepancies between 

respondents. Concerning the negative influence of fees for start-ups, it is perceived as being 

present. This conclusion results from its mean (4.13 out of 5) and excess kurtosis (+0.85). 

However, it is deemed non-relevant as it is not in line with the other indicators of the same 

construct, making it unsuitable for the model. Finally, the hackathon civil society involvement 

is removed due to the non-presence of an outer weight (and low outer loading) in the construct. 

Therefore, also likely not related to the other indicators that form the construct. This removal 

led to an assumption from the researchers that hackathon issues potentially would have more 

effect if evaluated separately from other constructs, also considering the low outer loading that 

these indicators had. The other two indicators related to hackathons impacts (DCP2 and IPI1) 

have outer loadings of 0.591 and 0.509, respectively. However, they can still be considered 

relevant to an absolute level. While giving these explanations, the separation is left to future 

research. 

The combination of datasets between public institutions with product innovation aims and the 

efficient fulfillment freedom of information laws are also deemed with an absolute relevance 

solely. This result is unexpected. However, it is assumed that the level of specificity of the 

indicators is different for these two indicators in respect to the rest of the indicators that form 

the two discussed constructs. Specifically, the fulfillment of the freedom of information act 

might be a more specific impact on certain public institutions. At the same time, the removal 

of fees and improved efficiency/decision-making is more general to all. Contrarily, the 

combination of datasets might be a general indicator compared to the more specific AI and 

smart cities base infrastructure and best practices pinpointing. For instance, the best practices 

identification impact is potentially suited for smaller public institutions. This because they are 

likely not to know how to develop an OGD infrastructure. A specific detailing of the impacts 

that could affect the public institutions in a general or a specific way is left to future research. 
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Similarly, the sole, absolute relevance of government accountability is partially in contrast with 

the literature. This contrast derives from this indicator not being related to the other indicators 

of the construct, which defines impacts more related to civil participation. Therefore, the 

indicator agrees with the trust in democracy influenced by data transparency defined by Meijer 

et al. (2014). However, it is not in line with the connection made by Ruijer et al. (2017) of the 

availability of open data connected to an increase in civil participation in a democracy, by 

engaging in this case journalists and the civil society in accountability processes. However, the 

other indicators are in agreeance with the participation defined by Ruijer et al. (2017), as well 

as the civic goals fulfillment (Baack, 2015; Kalin, 2014) and free interpretation of data (Baack, 

2015) impacts.  

The measures of social value and financial value, which were, contrarily to the other indicators, 

inferred from impacts, have been confirmed by quantitative data in their validity. Therefore, it 

can be stated that GDP, cost savings, and revenues (for both public and private organizations) 

are relevant measures of open data's financial value. On the same line, a fairer society, an 

improvement of services, an increase in social entrepreneurs, civil society active participation, 

and government accountability are relevant measures of social value generation from open 

government data. 

Finally, discussing the constructs not discussed so far, anti-corruption findings are not in 

contrast with the literature. First, Žuffová (2020) established a positive influence between open 

data availability and corruption contrasts. The same research also defines a positive influence 

deriving from Freedom of Information traditions on this subject (Žuffová, 2020). Therefore, 

the findings that state the need to perceive open data adoption as a natural progression of 

freedom of information laws are also in line with the literature. Secondly, the indicators relating 

to innovative startups align with literature that defines new products and services (Jetzek et al., 

2014; Lakomaa & Kallberg, 2013) and business models (Ahmadi Zeleti et al., 2016) as an 

impact of open data. Thirdly, analyzing the indicators for the data-driven innovation in 

established firms, according to Wang & Lo (2020), the adoption of OGD in firms is related to 

competitive pressure and top management support and not from the perceived benefits. This 

aspect relates to the findings of this study as they are assumed to be in line with innovations 

like integrations and improvements in decision-making, which are less impactful for the firm's 

business model. 

5.2 Answer to the research question two: "What is the financial impact of open 

government data in Sweden?” 

The results of this research related to the financial value generation indicate a discordance of 

opinions between the different actors in the context. This discordance is both confirmed from 

interviewer results and the questionnaire, with all the measures of financial value having a 

standard deviation higher than 1. In addition to this, the financial value generation in Sweden 

is not yet fully perceived. This aspect has been confirmed by indicators having a mean ranging 

around 3 and 3.17 out of a maximum of 5. However, the hypothesis that respondents who 

perceived a social value also perceive a financial one is confirmed. However, the social value 

is overall more perceived as its means ranges between 3.41 and 3.67 out of 5. This result is odd, 

considering that interviewers put the actual situation of the Swedish policy as more prone to 

innovation and financial results. 
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Three of the constructs found in the grounded theory process are influencing the value 

generation from open government data in the Swedish context. These constructs are the 

innovation in established firms influencing the financial value and the innovative start-ups and 

product innovation in public institutions influencing the social value. These results recall what 

has been stated by interviewees, that the Swedish policies primarily influence innovation 

efforts. However, innovation efforts do not necessarily relate to financial value generation, as 

observed.  

The financial value influenced by the established firms' innovation emerged contrarily to the 

innovative start-ups due to them being more likely to be prepared to overcome the barriers set 

by the Swedish context. This aspect is confirmed by Wang & Lo (2020) that discovered the 

non-influence of barriers in this case. The organization's preparedness is deemed an important 

trait for adopting open data projects (Temiz, 2018). Hence, Damanpour (1992, p. 396) considers 

that these firms are more suited “to compete in the world market” due to their organizational 

preparedness. On the other end, innovative start-ups have an influence on the social value 

generation in the country. This influence is potentially connected to the ability of start-ups to 

focus on “radical-technical innovations” in the vision of Damanpour (1992, p. 396). Therefore, 

these more influential innovations might carry a value that is not financial but beneficial to 

society. 

The anti-corruption and democracy/civil participation impact have not demonstrated an 

influence in either of the value generations in Sweden. This non-presence is potentially a result 

of the lack of a large amount of open data in the studied case. The accessibility of information 

is fundamental for creating accountability mechanisms (Lindstedt & Naurin, 2010). 

Accessibility to information in the case of Swedish open data have many barriers. These barriers 

might derive from the mentioned lack of granularity, standardization, and fee presence. As for 

the democracy and civil participation impact, it is plausible that the lack of awareness from 

civil society potentially leads to the lack of use in this instance. This aspect is mentioned by 

Baack (2015, p. 8), who advocates the requirement of “empowering intermediaries [to put] their 

influence on the wider public.” However, actors like DIGG and NGOs/CSOs are emerging, 

with some already well-established, that are improving the promotion of data usage for these 

purposes. 

Finally, as for the innovation for public institutions, only the social value influence driven by 

product innovation is deemed as confirmed. A potential explanation for this relies on the 

purpose that services in government organizations have. As mentioned by many respondents, 

the purpose is connected to create value for the taxpayers in the location rather than generate 

revenues and cost savings (even if that is not excluded in this case). Related to this, process 

innovations, even if more connected to the financial value measure-wise, the hypothesis is not 

relevant. An explanation for the lack of this influence might relate to the barriers generated in 

the Swedish context of open data. These barriers are the non-disclosure of specific datasets and 

a lack of standardization of the data, which is potentially also reflected internally in the single 

organizations. 

The influence in Sweden on the democracy and civil participation construct and the anti-

corruption one confirms what is being defined by Drury et al. (2006). 
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5.3 Policy contributions 

As mentioned in the limitations, the research is solely on the Swedish case. Thus, applying fully 

only to that case. However, the measurement model as it was used here in Sweden can be used 

for other countries or similar entities (municipalities, regions, etc.). In this case, the entity 

developing policies can evaluate the impacts presented in the measurement model and decide 

based on it (Bannister, 2007). These decisions do not necessarily relate to all of the impacts 

described in the measurement model presented in this research due to potential social washing 

concerns (D. Janssen et al., 2005). However, they potentially contribute to focus the attention 

of policymakers on specific impacts (Bannister, 2007) that align with their contexts (Zuiderwijk 

& Janssen, 2014).  

These contributions also affect Sweden specifically. If, similarly, the impacts can be located by 

local government entities, it would motivate them to adopt open data infrastructures. This 

contribution is related to the fact that the forecasted benefits are a driver to adopting open data 

implementations (Temiz, 2018) and missing in research related to local governments (Golub & 

Lund, 2021).  

According to some collected data from interviews, for a location to get the considerable 

financial impact of open government data, it needs to be open in abundance. Therefore, 

identifying where the value of disclosing data is generated could generate better OGD 

infrastructures and improve its usage. This contribution potentially generates a better perception 

of the values generated by the policies that are promising them. As mentioned, the value 

generation is usually not perceived as fulfilled by the users even if promised (Zuiderwijk et al., 

2019). 

5.4 Theoretical contributions 

The model developed in this research develops impact measures of open data value generation. 

Thanks to this, the model fulfills the theoretical gaps on impact research related to open data 

(Jetzek et al., 2019; Žuffová, 2020; Zuiderwijk et al., 2019). In addition to this, the previously 

mentioned gap in empirical research on impacts of open data (Safarov et al., 2017) is also 

fulfilled in this research.  

However, the theoretical contributions of this study relate mainly to the role it can have in future 

research. Many of the impacts developed throughout this research can be studied in relation to 

different contexts or further developed singularly. Each construct provides a topic where to 

focus on specifics for further research. In addition to this, results applied to Sweden might be 

confronted with locations that have either similar or very different contexts. Considering that 

the research uses a quantitative evaluation of the model developed, which cannot be 

generalizable, future research can further develop the external validity of the results. The 

impacts generated can be used for research focusing on single constructs that potentially have 

a more effective path to inference. For instance, research focusing on innovation for public 

institutions is more suited to find a sampling frame where an extractable sample can be 

obtained. Secondly, in the case the context of open government data in Sweden progresses, a 

more identifiable sampling frame potentially originates.  
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5.5 Methodological contribution 

Taking into consideration that the research uses mixed methods in its development, a 

methodological contribution is claimed. The research demonstrated the grounded theory used 

to develop measures and hypotheses, which then can be sequentially tested through PLS-SEM, 

is a suitable method to create a measurement model. This combination enables a research 

methodology that is complete also when considering a single case study. The indicators and 

hypotheses will be grounded in data and literature already in the stage previous to the testing. 

In addition to this, the grounded theory could develop extra knowledge and categories that 

might not be tested but used to discuss the model testing results. The testing of the model will 

assess the validity of the indicators, constructs, and relationships developed through the 

previous step. At this point, what results as valid or not valid can be effectively discussed by 

using the findings from both the analysis methods used.  

In conclusion, this method's effectiveness relies on the ability to find the potential explanation 

for the results of the hypotheses and indicator testing. This action is aided thanks to the previous 

obtainment of empirical results that are more specific than the generic numerical results 

obtained from the quantitative data analysis. Therefore, the contribution given relies on the 

complete pursuit of a result discussion. 

5.6 Future works 

As a result of this research, contributions for future studies could potentially apply. Future 

works could possibly use the model generated or the approach utilized in other contexts, always 

considering the importance of assuming that findings might apply only in the studied context. 

These different applications could potentially overcome the limitation of this research of not 

having a sample frame for testing if used in a more developed context. Future research could 

also utilize the same model developing process solely applied to one stakeholder. For instance, 

A study that could only focus on local government without mixing it with the open data situation 

of the central government or mix it with the general case of open data in Sweden that includes 

other government institutions and private institutions. This study could help in the 

implementation of open data at the local government level. As mentioned in the limitation 

section, future studies on Sweden using a longitudinal design could yield interesting findings. 

Researchers are suggesting this for future research since our research is limited to current open 

data situations. Therefore, a missing comparison of the past position of open data in Sweden 

with that of the present case. Also, based on both present and past situations of open data in 

Sweden, a study on open data future situations compared to the present one could be of great 

interest.  

In addition, the present research is solely focused on identifying the impacts and values in the 

Swedish context. Therefore, a study that can quantify the impact, mainly the financial ones, 

could help potential open data implementers to invest in appropriate areas and where the 

investments are most needed. Connected to this aspect, future research which solely focuses on 

one of the different categories of value or impact that we have developed in a wholly 

comprehensive model might yield findings more specific to different areas. For instance, a 

model only on social values or anti-corruption impacts could be two examples of this 

application.  In conclusion, future works might use the same process to develop a model that 

considers the impacts that the open data disclosed in one country have for third countries might 
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yield interesting contributions. This aspect was found to be consequential to open data earlier 

in the text. However, it is not discussed in this research. 

5.7 Final conclusions 

To summarize, this research aimed to build a measurement model of the financial value 

generated by open data in the Swedish case. The results have given centrality to a value 

generation that does not exclude the social value from the spectrum. The constructs developed 

in the model are innovative start-ups, innovation for established firms, innovation for public 

institutions (separated into product and process innovation), anti-corruption, and 

democracy/civil participation. These constructs that constituted the impacts of open data were 

then connected to the value they potentially generate, which can be social and financial. In 

addition to the constructs, the results give a depiction of Swedish context of open data divided 

into adoption, infrastructure, and policies. This depiction, in combination with the measurement 

model developed gives a complete spectrum of the value generation of open data in the Swedish 

context.  

The model, which is integrated with indicators providing impact measures for every construct, 

is subsequentially tested on a larger sample. This testing gave detailed and specific results of 

the relationships and construct defined in the model. The testing ended up in the removal of 

some of the indicators and considerations on how the model should be better developed. This 

aspect led to the conclusion to ponder a different division of constructs in future works and 

consider the specificity of certain indicators. Looking at the relationships, not many impacts 

have demonstrated an influence on the values. However, a moderate influence of the model on 

the values that were researched is found out, thus concluding that the model is suited for the 

purpose. The only direct relationship to the financial value that was deemed as relevant is the 

influence of the innovation for established firms. Secondly, going to the social value, innovative 

startups, and product innovation for public institutions is also influential. A connection between 

the social and financial value generation is also deemed to be present, as well as the influence 

of the democracy and civil participation impact on the anti-corruption one.  

As a result, the built model can contribute to the policymaking of other locations' open data 

systems. Though the model was constructed only based on the Swedish open data case, it 

potentially can still be adapted from one municipality to another or regions/locations, which is 

a policy-wise contribution. This policy contribution has to do with the influence of government 

decisions deriving from a higher perception of the impacts and value that might originate from 

certain actions. In addition to policy contribution, there is a theoretical contribution whereby 

the built model has contributed to the empirical research on the impacts of open data, which is 

a gap. It has also identified the future research perspectives of the open data in Sweden. Finally, 

the unique process that this research uses could contribute to the development of a new method 

of model development and analysis.  
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7 Appendix 

7.1 Appendix A – Interview guide 

Personal questions: 

After this short presentation, we wanted to start with a more general question about yourself, 

we wanted to know about your own experience with studying open data and how you ended up 

at [your institution]. 

What are the aspects you mostly focus on when talking about open data in your work? 

Institution/personal impact on open data questions 

Continuing on the same path, how do you feel that your work is impacting open data in Sweden? 

Connected to the previous question, how do those projects generate financial value?  

Financial impact questions 

What do you believe is functioning in the process of creating financial value from open 

government data in Sweden? 

What can be done to improve the financial impact of open data in Sweden? 

Which measures do you think can potentially establish a future impact of open data? 

Apart from financial value that open data projects can create for users, what else do you think 

open data users benefit from? 

[What do you think is the role of open government data in smart cities? -> potential probing 

question] 

Transparency and democracy questions 

How do you think open government data disclosure impacts corruption in Sweden? [What do 

you believe are impacts this anti-corruption could have?] 

How do you think open government data disclosure impacts democratic participation in 

Sweden? [What do you believe are impacts this democratic participation could have?] 

Innovation questions 

How do you think open government data disclosure impacts innovation generally in Sweden? 

What differences do you think are present (if any) between the impacts it has on innovation that 

are originating from established firms and start-ups? 

What differences do you think are present (if any) between the impacts open government data 

disclosure has between private businesses and public institutions? 

Final questions: 
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Is there something you want to mention about this topic, especially the financial value one, that 

we did not ask you about? 

Probing: 

“Why is [talked topic] important to you?” (Schultze & Avital, 2011) 

“How are these two elements similar to each other, yet different from the third?” (Schultze & 

Avital, 2011) 

7.2 Appendix B – Survey 

Survey on the impacts of open government data in Sweden 

Section 1: Background information 

• Are you currently employed? 

o Yes 

o No 

• What is the highest level of school you have completed or the highest degree you have 

received? 

o Elementary school degree 

o High School (or equivalent) degree 

o Associate's degree 

o Bachelor's degree 

o Master's degree 

o PhD 

o Other 

• How old are you? 

o 18-25 

o 26-30 

o 31-40 

o 41-50 

o 51-60 

o 61+ 

• Which of these terms better describe the organization you work for? 

o Local government organization (kommun, region) 

o National government organization 

o Company 

o NGO/Civil society organization 

o Education/research organization 

o Other 

• Which of this job position better describes your actual employment? 

o Entrepreneur (own business) 

o Consultant 

o Journalist (not data journalist) 

o Data journalist 

o Software/product developer 

o Manager 

o Academic 

o Expert/promoter of open government issues 
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o Other 

• What is the level of expertise of the field you are working in? 

o Less than a year 

o 1-3 years experience 

o 3-5 years experience 

o 5-10 years experience 

o More than 10 years experience 

• What is the age of the organization you are working for? 

o Less than a year 

o 1-5 years 

o 5-10 years 

o 10-15 years 

o More than 15 years 

• What is the size of the organization you are working at? 

o 1-9 employees 

o 10-49 employees 

o 50-249 employees 

o More than 250 employees 

• To which extent are you involved in the open data issue in Sweden? 

o No involvement at all 

o Involved to a small extent 

o Involved 

o Involved to a large extent 

o Completely involved 

• Are you Swedish? 

o Yes 

o No 

• How much do you personally value government transparency? 

o 1 (Not valued at all) 

o 2 

o 3 

o 4 

o 5 (Completely valued) 

• Have you ever been involved in an innovative project? 

o Yes 

o No 

Section 2: Model testing 

Hackathons 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: Hackathons increases positively the involvement of citizen into open 

government data policies in Sweden 

• Statement 2: Hackathons helps to create a better quality of the open government data in 

Sweden 

• Statement 3: Hackathons in Sweden helps to create innovative solutions that are used in 

the public sector  
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Democracy and civil society participation 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: The opening of government data in Sweden creates a more stable 

democracy, due to politicians being more accountable in front of journalists, and the 

civil society. 

• Statement 2: The opening of government data in Sweden enables (at the present time) 

all the citizens to improve government services 

• Statement 3: The opening of government data in Sweden enables the citizens to improve 

the quality of the data disclosed thanks to the feedback they can provide 

Corruption 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: The Swedish society and journalists are able to locate corruption events 

more effectively thanks to the disclosed open government data 

• Statement 2: The open government data in Sweden enables a more effective locating of 

networks of corruption activities (due to the ability of linking and connecting multiple 

datasets) 

• Statement 3: The open government data in Sweden enables a real-time monitoring of 

potential corruption actions in government. This avoids the wrongdoing from the 

corruptor (due to him/her knowing that it will public). 

Innovation in established firms 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: The open government data in Sweden enables the product/service 

innovation in established firms, thanks to its integration with privately generated data 

• Statement 2: The open government data in Sweden creates better decision making 

possibility for established firms 

• Statement 3: The presence of fees for data usage influences positively the use of 

government data by established firms in Sweden 

Innovation in start-ups 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: The open government data in Sweden enables the formation of new types 

of business models, that might generate new start-ups 

• Statement 2: The open government data in Sweden gives start-ups new means to 

develop innovative services/products 

• Statement 3: The presence of fees applied to government data influences negatively the 

use of government data by start-ups in Sweden 
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Innovation for public institutions 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: The open government data in Sweden gives public institutions a base to 

develop smart city and artificial intelligence projects (as of now) 

• Statement 2: The open government data in Sweden removes the fees that public 

institutions pays to another branch of government to use the data they create (as of now) 

• Statement 3: The open government data in Sweden enables the public institution to 

innovate, thanks to the combination of datasets between different branches of 

government 

• Statement 4: The open government data in Sweden creates a more efficient (cost/time 

savings) fulfillment of the Freedom of Information act 

• Statement 5: The open government data in Sweden creates more efficient internal 

processes to the public institution that discloses the data (better decision making + cost 

and time savings) 

• Statement 6: The open government data in Sweden enables public institutions to locate 

best practices in the development of open data infrastructures. 

Financial and social impact 

A Likert scale between 1 (completely disagree) and 5 (completely agree) for all the statements 

will be asked to the respondent. 

• Statement 1: The open government data in Sweden results in greater revenues and cost 

savings for private Swedish actors as of now 

• Statement 2: The open government data in Sweden results in greater revenues and cost 

savings for public Swedish actor as of now 

• Statement 3: The open government data in Sweden results in an improvement in GDP 

in the country as of now 

• Statement 4: The open government data in Sweden creates a society that is fairer to 

citizens 

• Statement 5: The open government data in Sweden results in better services for the 

citizens to be released, as of now 

• Statement 6: The open government data in Sweden results in the growth of social 

enterprises and entrepreneurs 

• Statement 7: The open government data in Sweden enables citizens to be more active 

participants in government activities 

• Statement 8: The open government data in Sweden results in a government that is more 

accountable for its policies, measures and actions 

 

 

 


