
 
 

Delft University of Technology

Benchmarks for evaluating the progress of open data adoption usage, limitations, and
lessons learned

Susha, I; Zuiderwijk, Anneke; Janssen, MFWHA; Grönlund, Åke

DOI
10.1177/0894439314560852
Publication date
2015
Document Version
Final published version
Published in
Social Science Computer Review

Citation (APA)
Susha, I., Zuiderwijk, A., Janssen, MFWHA., & Grönlund, Å. (2015). Benchmarks for evaluating the
progress of open data adoption usage, limitations, and lessons learned. Social Science Computer Review,
33(5), 613-630. https://doi.org/10.1177/0894439314560852

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.1177/0894439314560852
https://doi.org/10.1177/0894439314560852


Article

Benchmarks for Evaluating the
Progress of Open Data Adoption:
Usage, Limitations, and Lessons
Learned

Iryna Susha1, Anneke Zuiderwijk2, Marijn Janssen2,
and Åke Grönlund1

Abstract
Public organizations release their data for use by the public to open the government. Various
benchmarks for evaluating the progress of open data adoption have emerged recently. In order to
help bring about a better understanding of the common and differentiating elements in open data
benchmarks and to identify the methodologies and metrics affecting their variation, this article
compares open data benchmarks and describes lessons learned from their analysis. An inter-
pretive meta-analysis approach was used and five benchmarks were compared with regard to
metadata (key concepts, themes, and metaphors), meta-methods (methodologies underlying the
benchmarks) and metatheories (theoretical assumptions at the foundation of the benchmarks). It
was found that each benchmark has its strengths and weaknesses and is applicable in specific situa-
tions. Since the open data benchmarks have a different scope and focus and use different meth-
odologies, they produce different results in terms of country ranks. There is an obvious gap in
both the literature and benchmarks regarding the evolution of end-user practices and individual
adoption of open data. Furthermore, lessons are drawn for the development of more comprehen-
sive open data benchmarks and open government evaluation in general.

Keywords
open data, maturity, adoption, benchmark, index, open government, evaluation, ranking, open data
models

Introduction

Transparency of government information and operations is the foundational pillar of the open

government ideal and a prerequisite for its two other pillars—participation and collaboration

(Obama, 2009). Data openness is a crucial component to realize transparency and is an operational
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path of the open government strategy (Sandoval-Almazán, 2011). That is why one might even say

that open data has defined the open government movement to a certain degree (Veljković, Bogda-

nović-Dinić, & Stoimenov, 2014). Besides, open data can as well be viewed as an example showing

how the main values of open government can materialize: open data is a demonstration of transpar-

ency, it might create new opportunities for participating and engaging with government, and it offers

new grounds for collaboration between diverse stakeholders.

Open data has recently become one of the high-priority issues on the agendas of government

organizations at all levels in many countries. The directives on the reuse of Public Sector Informa-

tion (PSI) of the European Commission (2003, 2013), Obama’s Open Government Directives and

policies (2009, 2013), and the development of national and local open data policies (e.g., Cameron,

2011) have contributed to the open data debate and aimed at stimulating governmental data publi-

cation. Open data is often viewed as a more proactive approach to releasing government information

than passive approaches based on Freedom of Information legislation. It can be viewed in the

broader scope of enhancing governmental openness (Luna-Reyes, Bertot, & Mellouli, 2014;

McDermott, 2010) and it can potentially generate benefits for the economy, society, democracy, and

governance. More specifically, open data has been hailed for its ability to increase transparency

(Bertot, Jaeger, & Grimes, 2010); increase participation of citizens (McDermott, 2010); increase

democratic accountability (van Veenstra & van den Broek, 2013); enhance and improve governmen-

tal and nongovernmental value-added services for citizens, industry, research, and others

(Blakemore & Craglia, 2006; Neuroni, Riedl, & Brugger, 2013; Zhang, Dawes, & Sarkis, 2005).

Open data is also a powerful resource for business innovation, as together with social media engage-

ment it can drive the development of new business models (M. Janssen & Zuiderwijk, 2014)

grounded on the collaboration between private and public actors.

Although these benefits make open data adoption attractive around the world, there are many

challenges and impediments that government organizations and open data users typically experience

in their efforts. For example, open data may be difficult to understand (Borzacchiello & Craglia,

2012), it may be difficult to determine data quality (Conradie & Choenni, 2012), and using open data

may be time consuming and require hard work (Braunschweig, Eberius, Thiele, & Lehner, 2012).

Publishing open data is complex, in addition, since there has to be consistent political commitment,

appropriate organizational structures and resources, and technical competence inside public organi-

zations to enable civil servants to release the data (M. Janssen, Charalabidis, & Zuiderwijk, 2012).

Several countries, such as the United States and the United Kingdom, have advanced considerably in

the open data domain; many countries, however, still lag behind—largely because of the many bar-

riers encountered on the way (Nugroho, 2013).

Measuring progress is important when it comes to open data since assessments typically give

credible insight into the strengths and weaknesses of a particular country and thus serve as powerful

incentives for further improvements. Measurements may be seen as a reflection of a country’s image

and its position in the digital universe. Measuring and assessing the progress of open data adoption in

various countries can be a way to investigate which actions are necessary to initiate open data pro-

grams throughout the world and where interventions can be applied most effectively (The World

Bank, 2014). In addition, measurement of open data adoption could help in developing more focused

assessments or processes related to the needs for local open data initiatives (The World Bank, 2014).

Many benchmarks for evaluating the progress of open data adoption in different countries have

been recently developed by both academics and practitioners. As many open data benchmarks exist,

open data users as well as policy makers and civil servants might be puzzled about which benchmark

is most appropriate for a certain evaluation purpose. In order to help bring about a better understand-

ing of the common and differentiating elements in open data benchmarks and to identify the meth-

odologies and metrics affecting their variation, this article compares selected open data benchmarks

and describes lessons learned from the analysis.
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Research Background

In this section, we review relevant literature on the concept of maturity and benchmarking. For a

review of the state of the art of open data research and the background of the open data movement,

we refer to Zuiderwijk, Helbig, Gil-Garcı́a, and Janssen (2014) and Hansen, Hvingel, and Schrøder

(2013). Although our article is particularly focused on open data maturity, we take a broader per-

spective on maturity in the field of e-government. Open data is a relatively new discourse, while

the term e-government has been around for about two decades now. E-government evaluation is

a versatile and lively topic of academic discussions; there are conflicting views on what constitutes

e-government maturity and how it could be operationalized in different contexts. Hence, there are a

number of important lessons we can draw from that debate for the open data domain.

First, the overall approach to maturity in e-government has so far been evolutionary (Krishnan,

Teo, & Lim, 2013)—governments are believed to progress through certain stages. Stages of growth

models in general receive criticism for their limited applicability and misleading normative values:

in practice, several stages may occur simultaneously. Further, the models are constructed in such a

way that preceding stages appear to be ‘‘worse’’ than subsequent ones (K. V. Andersen & Henriksen,

2006). The contemporary debate about e-government maturity has shifted from supply-side models

to user-centric maturity indicators. The view of e-government maturity as a function of integration

and organizational and technological complexity in the early model by Layne and Lee (2001) can be

considered a manifestation of technology bias. An alternative vision is proposed in the model by

K. N. Andersen, Henriksen, and Medaglia (2012), which uses citizen orientation and activity

centricity as the primary criteria for deriving the four e-government maturity stages, namely,

cultivation, extension, maturity, and revolution.

Dwivedi, Weerakkody, and Janssen (2012) confirm that in recent years, the attention has gra-

dually shifted from automating citizens’ transaction with government to more comprehensive

citizen-centric services. Hence, evaluations must be guided not only by the perspective of what

is technically feasible but, more importantly, by the perspective of what is beneficial for the users.

A meta-synthesis of six e-government models by Siau and Long (2005) followed such a path:

lower e-government stages (web presence, interaction, and transaction) are seen as a process auto-

mation driven by a ‘‘technology leap,’’ while higher stages (transformation and e-democracy)

should be seen as service transformation driven by a ‘‘culture leap’’ and a ‘‘political leap.’’ The

lesson from this meta-synthesis research is that it is also important to understand the motivation

and processes driving the transition of an organization from one stage to another.

Second, e-government evaluation often takes the form of benchmarking, which can be defined as

‘‘the measurement of some elements and the comparison of the outcomes to a certain norm, the

benchmark’’ (Maheshwari & Janssen, 2013, p. S83). Benchmarking refers to the use of performance

metrics to assess and compare different organizations or countries (e.g., UN e-government index and

Accenture reports). Benchmarking can provide a better understanding of an organization’s position

and can help in identifying growth opportunities (Maheshwari & Janssen, 2013). Moreover, bench-

marks can be used for the assessment of e-government results and to evaluate to which extent

e-government goals have been satisfied (Veljković et al., 2014). Yet, various barriers for the use

of benchmarks have been identified in the literature. For instance, Bannister (2007) mentions the

poor design of benchmarks, their lack of reliability for measuring e-government progress, and their

‘‘risk of distorting government policies as countries may chase the benchmark rather than looking at

real local and national needs’’ (p. 185). Benchmarking for electronic governance has been charac-

terized by limited success (Ojo, Janowski, & Estevez, 2011) and benchmarks often lack elements

that are relevant to stimulate further development (Maheshwari & Janssen, 2013).

As many e-government benchmarks differ, Kunstelj and Vintar (2004) propose to group them

as follows: e-readiness, back office, front office supply, front office demand, effects, and impacts.

Susha et al. 615



More specifically, Bannister (2007) suggests a taxonomy for e-government benchmarks that

includes the following categories: frequency, source, scope (focus), and scale. In analyzing any

benchmark, it is important to realize the focus and drivers for these studies (de Róiste, 2013).

Many researchers caution about the intrinsic biases of e-government benchmarks; for instance,

they most easily measure ‘‘fast’’ results, rather than significant structural changes (D. Janssen,

Rotthier, & Snijkers, 2004). This means that in order to score higher, countries tend to pursue more

measurable objectives rather than more intangible initiatives (Andersen, 2010). The conclusion is

that by including or excluding certain variables (and countries) rankings can vary significantly.

Research Design

This study aims to answer the following research question: How do existing open data benchmarks

differ in measuring open data maturity and what can be learned from this? Thus, the purpose of

this research is to compare and interpret the discrepancies between them and draw lessons from this.

The benchmarks were selected based on the following criteria: (1) the benchmark should rank coun-

tries, organizations, or other entities based on one or more aspects of open government data publi-

cation and/or use; (2) the benchmark should rank multiple countries, organizations, or entities

worldwide; and (3) the information about the benchmark is available and accessible. Applying these

inclusion criteria resulted in the selection of the following five open data benchmarks:

� Open Data Readiness Assessment (ODRA)1 produced by the Open Government Data Work-

ing Group of the World Bank;

� Open Data Barometer (ODB)2 produced by the Open Data Institute and the World Wide Web

Foundation;

� Open Data Index (ODI)3 produced by the Open Knowledge Foundation (OKNF);

� PSI Scoreboard4 produced by the European PSI (ePSI) Platform;

� Open Data Economy benchmarking research5 produced by Capgemini Consulting.

In this study, we use the interpretive meta-analysis approach, which means we aim to develop

new interpretations from the analysis of multiple studies without having an a priori concept to test

(Given, 2008). Meta-analysis of qualitative research involves synthesis of evidence from the pri-

mary studies (in our case benchmarks) that can be carried out using various techniques. In our

case, we chose the meta-study method (Paterson, Thorne, Canam, & Jillings, 2001), which seeks

to reveal similarities and discrepancies among accounts of a particular phenomenon (Barnett-Page

& Thomas, 2009). Meta-study comprises the analysis of (1) metadata (identification of key con-

cepts, themes, and metaphors in primary research); (2) meta-method (evaluation of methodologies

underlying individual studies, including sampling, data collection, and research design); and (3)

metatheory (reflecting on the theoretical assumptions at the foundation of the individual studies;

Paterson et al., 2001). The synthesis is thus a process in which an interpretation is created, which

accounts for all three elements of the analysis.

As Figure 1 shows, the research process has been divided into three steps. First, regarding the

metadata, qualitative analysis of open data benchmarks was performed in order to compile a list

of concepts, themes, or metaphors (maturity elements) underlying each benchmark. The analysis

was first conducted by two authors separately and then compared and refined in agreement. The the-

matic overlaps and gaps to contrast the different focus and scope of the open data benchmarks were

discussed. Second, regarding the metatheory, the academic literature that conceptualizes the matu-

rity of open data initiatives was reviewed. Four conceptual open data maturity models were found.

Then we discussed the relationship between the selected open data models and the five benchmarks

in terms of conceptualizations of maturity. This also gave us the ground for conclusions about

616 Social Science Computer Review 33(5)



whether, where, and exactly how the research concepts are reflected in the applied benchmarks.

Third, regarding the meta-method, we evaluated the methodologies underlying each of the bench-

marks, including the sampling, data collection, data validation, and the researcher’s role. These three

steps provided us with insights about how the different methodologies influenced the findings of

each particular benchmark.

Metadata: Comparing Scope and Focus of Benchmarks

In the first step of this research, we surveyed the selected five open data benchmarks and ascertained

which indicators of progress were used in each of them and what the implications of using these

indicators are. More specifically, a comparison is provided of the purpose each benchmarks serves,

the scope and the main themes covered, the concepts in focus, and the underlying metaphors of what

constitutes progress in open data. The details of our comparison can be found in Table 1.

As Table 1 shows, each benchmark was developed to serve a different purpose with varying

degree of specificity. Although the main purpose of benchmarking is to provide an assessment

of a situation of open data in different countries (as strictly followed in PSI Scoreboard), notably

two benchmarks—the ODI and the ODRA —aim at more than that, namely, at fostering interac-

tion between open data stakeholders. The first one seeks to encourage advocacy and push govern-

ments to improve and the second one—to establish dialogue between all open data stakeholders at

an early stage in the process. The issue of identifying the challenges to open data resounds in the

ODB. The Capgemini Open Data Economy benchmark, being authored by a private profit-

oriented actor, has the most specific purpose of offering expert advice on how to achieve the eco-

nomic value of open data.

All benchmarks have a different scope and focus, as found from our qualitative analysis of the

main themes and concepts of the benchmarks. For example, the World Bank’s ODRA covers the

initial stage in the open data process and is solely dedicated to evaluating the different aspects of

readiness. In a similar vein, the PSI Scoreboard has a pronounced focus on the legal regime sur-

rounding open data publication and use in a country, although it also includes selected implemen-

tation aspects and local PSI. The ODI exclusively measures data sets availability and openness,

thus being the most supply-oriented benchmark of all. Selectiveness of variables to measure can

be also observed in Capgemini’s Open Data Economy that includes one readiness aspect (political

 

Meta-study method

META-DATA

•Qualita�ve analysis of 
benchmark reports to iden�fy 
key concepts, themes, 
metaphors

•Developing a conceptual 
diagram of the overlap and 
gaps 

META-THEORY

•Iden�fica�on and reflec�on 
on the theore�cal assump�ons 
underlying the benchmarks

•Coupling them to exis�ng 
academic open data maturity 
models

META-METHOD

•Evalua�on of methodologies 
applied in benchmarks 
(sampling, data collec�on, 
researcher's role)

•Analysis of the influence such 
choice had on the benchmarks' 
findings

Figure 1. Research design for benchmark comparison adapted from meta-study method (Paterson et al.,
2001).
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leadership), assesses implementation in the form of data publishing practices and data quality, and

refers to the ease of reuse and user participation as preconditions for emerging impacts. The most

comprehensive perspective is adopted in the ODB which includes measures at all major stages—

readiness, implementation, and impact.

In addition, it is important to discuss the underlying metaphors explaining the rationales behind

the benchmarks and what view of maturity is adopted therein. The ODI views open data progress as a

supply measure, that is, data availability, data openness, and data quality in selected 10 ‘‘high-

value’’ areas. The fact that the benchmark is built on the ‘‘high-value’’ data sets in this case can

be misleading, as the benchmark is not intended to measure arising impacts. This index is rooted

in the assumption that data publication automatically leads to benefits. The missing link, the actual

use of data, is somewhat recognized in Capgemini’s Open Data Economy that measures the ease of

use of data portals, namely, discoverability of data and the functionalities for user interaction online.

This benchmark thus stems from the assumption that open data maturity is achieved through con-

tinuous supply of comprehensive data (often fuelled by political support) and ensuring easy sourcing

of data and effective user participation. It thus promotes a healthy supply–demand view of the open

data process. The World Bank’s ODRA tool emphasizes this view in the most comprehensive way,

as it advances the idea of a dynamic and evolving open data ecosystem. The ODB takes a similar

position by stressing the importance of involvement of major stakeholders throughout the open data

process (government, business, and civil society). The rationale of the PSI Scoreboard is very instru-

mental, as it links open data progress foremost to creating legal obligations for government organi-

zations regulating data publishing and reuse. It is a useful tool for an initial stage of an open data

program, but it neglects the complexities of actual data use, existing demand for data, and all further

sustainability issues. For example, the benchmark in one of its measurements combines data avail-

ability with community activity (identified by mailing lists or websites), presuming that activity

grows automatically and independently as more data are being released.

In short, although there is an overlap, especially regarding data set assessment, each individual

benchmark has a designated focus and views open data maturity in a different way.

Metatheory: Matching Benchmarks to Academic Theories

In this section, we identify and reflect on the theoretical assumptions underlying the benchmarks

and couple them to existing academic open data maturity models from the literature. We found

four such models that are relevant for further investigation in this article:

� Stage model for open government data by Kalampokis, Tambouris, and Tarabanis (2011).

This model is based on an overview of literature on e-government maturity models and con-

sists of the dimensions organizational/technological complexity and added value for data

consumers;

� Open data maturity model (OD-MM) by Solar, Concha, and Meijueiro (2012). This model

is based on the literature and is validated using expert interviews. It has a three-level hier-

archical structure called domains (3), subdomains (9), and critical variables (33) and infers

an organization’s open data maturity from the capacity levels across the critical variables;

� Open government maturity model for social media–based public engagement by Lee and Kwak

(2012). This model is based on literature, case studies, interviews, archival data, and a focus

group. It aims to ‘‘guide open government initiatives which focus on transparent, interactive,

participatory, collaborative public engagement that is largely driven by the Open Government

Directive and enabled by emerging information and communication technologies such as social

media and Web 2.0.’’ (p. 493). We decided to include the open government maturity model by

Lee and Kwak (2012) in the sample, as it has open data as one of its core components;
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� Framework for benchmarking open government data efforts by Sayogo, Pardo, and Cook

(2014). This model is based on the assessment of 35 open government data portals by using

the principles of the Sunlight Foundation (2010) and the Open Government Working Group

(2007) and by applying the criteria of data manipulation and engagement capability to 8 of

these 35 portals.

The main descriptive characteristics of these four models are summarized in Table 2. Each of

these models has its limitations. For example, the model of Kalampokis et al. (2011) is focused on

data integration and thus combines technical and organizational complexity into one dimension.

This means that in this model, a poorly implemented linked data initiative is ‘‘more mature’’ than a

well-organized and sustainable release of data files in repositories. This model emphasizes tech-

nical progress and has limited applicability, as yet, to real-life situations since most open data

initiatives are still at the aggregation stage. The model of Solar et al. (2012) has a far broader

vision on open data maturity, as it also covers citizen and entrepreneurial perspective. The model

includes practices aimed at supporting developers and facilitating citizen participation on the basis

of open data. However, the model infers maturity from organizational capacity, which means that

if in a certain case the capacities are present but not realized, it would still count toward greater

maturity level. The model by Lee and Kwak (2012) on open government maturity is heavily value

laden in that it includes a large number of normative terms, such as ‘‘ubiquitous’’ and ‘‘‘open,’’

without detailing the organizational transformation enough. It simplifies reality by viewing open

government development as a strictly linear process driven by technology advancements. For

example, the use of collaborative software automatically indicates Stage 3. Finally, the model

by Sayogo et al. (2014) takes a similar approach to that of Solar et al. (2012), as it examines data

manipulation and engagement capabilities but focuses strictly on the online features enabling

Table 2. Descriptive Characteristics of Selected Open Data Maturity Models.

Models Unit of Analysis Main Stages Function of Maturity

Kalampokis,
Tambouris, and
Tarabanis (2011)

Technological and
organizational aspects
of data integration

Aggregation, integration,
integration with
nongovernment formal
data, and integration with
social data

Increasing capabilities to
develop value-added
services based on more
complex integration of
data

Solar, Concha, and
Meijueiro (2012)

Organizational capacities to
comply with
requirements in legal/
managerial, technological,
and user-oriented
dimensions

Scale: inexistent, emerging,
existent, and advanced

Institutionalizing procedures
and best practices for
user-oriented open data
process

Lee and Kwak
(2012)

Processes and objectives of
data transparency

Initial conditions, data
transparency, open
participation, open
collaboration, and
ubiquitous engagement

Realizing the public value of
data transparency and
citizen participation

Sayogo, Pardo, and
Cook (2014)

Data publishing, open data
portal features

Scale: no features, limited,
and advanced
Compliance with
standards

Following standards in data
publishing and providing
online features for data
manipulation and user
engagement
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participation and collaboration rather than the business processes and organizational activities to

put them in place.

All in all, the major differences between these models originate in the underlying definitions

of open data. Open data has a narrow definition as an open data artifact and a broad definition

as an open data process. Sayogo et al. (2014) and partially Kalampokis et al. (2011) adopt the

narrow definition, while Lee and Kwak (2012) and Solar et al. (2012) adhere to the broad one.

Further, for practical convenience, it appears necessary to distinguish between open data matu-

rity (how well established a process is) and open data sophistication (how advanced a process

is). In this sense, Kalampokis et al. and Sayogo et al. measure the sophistication of an open

data initiative, while Solar et al. and Lee and Kwak offer better insights about the maturity

of it.

It is important to compare the views on maturity adopted in the five selected benchmarks with

the conceptualizations from the aforesaid academic open data models. We argue that it is possible

to pair some of them, allowing a margin of interpretation, as there is thematic overlap. For exam-

ple, since the ODRA benchmark of the World Bank is concentrated on readiness, it shares the logic

of the Solar et al. (2012) model that centers on various organizational capacities related to open

data. Similarly, the models of Sayogo et al. (2014) and Lee and Kwak (2012) echo the Open Data

Economy benchmark of Capgemini Consulting, as they all emphasize quality data publishing and

user participation opportunities. It is also noticeable that certain models and benchmarks share the

data-driven focus as is the case with the ODI benchmark and the model of Kalampokis et al.

(2011). The legal dimension of open data initiatives, dominating in PSI Scoreboard benchmark,

is only present in the model of Solar et al.

The foregoing leads us to the conclusion that there is a certain tension between research and

practice. The models put forth normative objectives and detail organizational practices, included

in the user-oriented dimension, but they do not explain individual adoption of open data and they

give ambiguous insights about how the impacts are achieved. This missing link—actual use of

data—is very difficult to measure, and hence it is only indirectly accounted for in the open data

benchmarks (e.g., as community activity or emerging impacts). As the provision of open data

matures, so does the consumption of it—and there is an obvious gap both in the literature and

benchmarks regarding this evolution of end-user practices.

Meta-Method: Analyzing Benchmark Methodologies

In this section, we compare the five benchmarks based on the methodology they employ to achieve

results. The criteria for comparison, as illustrated in Table 3, include country sampling, frequency,

researcher role, type of data, collection method, validity check, weight of components, and scale.

The use of different methodologies can explain variation in the ranks of countries, which is often

important to decision makers.

First, the selection of countries to be included in benchmarking projects is always strategic. In

our comparison, we can observe some extremes in this regard: the Open Data Economy bench-

mark of Capgemini Consulting only surveyed the countries where open data efforts had already

been initiated, while the ODRA of the World Bank works mainly with countries only about to

initiate their open data programs. The country sample in the ODI is based on pragmatic reasons,

featuring those where such crowdsourced research can be carried out. The PSI Scoreboard is a spe-

cific snapshot of the European open data landscape, while the ODB aims to take a global view

including not only ‘‘already successful’’ countries of certain regions but also accounting for the

developing context of open data.

Given the young age of all benchmarks, little comparison can be done for a particular country

over time; of the five benchmarks, only the ODI had two editions (2012 and 2013). The benchmarks
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were carried out by professionals affiliated with a certain organization (ODRA and Open Data

Economy benchmarks), by a pool of volunteer researchers (ODI and ODB), or a combination of both

(PSI Scoreboard). In the latter two options—crowdsourced benchmarks—mechanisms of verifica-

tion and checks are said to have been implemented. A major strength of the crowdsourcing approach

is the possibility for any user to propose edits thus enhancing the reliability of research findings. This

functionality exists in the ODI and the PSI Scoreboard, which process requests for edits or input on a

continuous basis. The ODB, though encouraging the exploration and reuse of gathered data, does not

actively promote further collaborative editing of their research.

Most benchmarks build on the analysis of primary and secondary data gathered during online

research, data set assessment, and interviews with experts. It is important to note that where data

set assessment takes place (ODI and ODB), there is limited scoring guidance, providing indicators

for 2–3 points on a 10-point scale. However, the ODB encourages its expert researchers to indicate

the level of confidence they place in each of their scores. We find that the most ‘‘engaged’’

approach, in terms of obtaining primary data from all concerned stakeholders of a particular case,

was adopted by the ODRA. The remaining benchmarks have an arbitrary selection of interviewees

dependent on the judgment of an individual expert. The most ‘‘closed’’ piece of research is the

Open Data Economy of Capgemini Consulting, where there is very limited information available

regarding the methodology used.

This comparison of methodologies shows that the ranks of countries around the world (as

offered by the ODI, the ODB, and the PSI Scoreboard) should not be expected to convey a strictly

numeric position of a country but rather an approximation of reality. The ODB, for example, also

provides a ‘‘heat map,’’ which is a more argumentative means to illustrate open data diffusion.

Discussion

Each benchmark has its strengths and is applicable in specific situations. The strength of the

ODRA is that it gives a comprehensive early stage assessment of the initial conditions that will

ensure a strong open data initiative. The ODB offers an insightful analysis of the entire chain

(readiness, implementation, and impacts) and is a goal-oriented measure that can be used to under-

stand how to tailor implementation so as to achieve a particular impact (economic, social, or polit-

ical). The strength of the ODI is that it is a continuous measurement of data set supply that

promotes better openness and quality of data; it thus can be used as a technical guide in the pub-

lication of data. The PSI Scoreboard, like the ODRA, is more applicable at an early stage. The PSI

Scoreboard has a general focus on PSI; it is useful as a checklist instructing the legal regime, tech-

nical issues, and the initial institutional arrangements required to get data publishing off the

ground. Finally, the Open Data Economy has limited applicability due to the lack of transparency,

but it is a useful tool to help public managers understand the interplay between supply and demand

and how to set up basic interaction at an open data portal. Which method is most useful to assess

open data maturity depends on the context and goals of the open data initiative. For instance, if one

aims to determine only readiness for open data initiatives, it may be sufficient to use a benchmark

that includes only readiness metrics, while the assessment of the entire open data chain (readiness,

implementation, and impacts) requires another benchmark.

An important element that characterizes comprehensive benchmarks is improvement support.

The data-oriented measurements like the ODI and Capgemini’s Open Data Economy overlook the

organizational transformation that should accompany the technical infrastructure for open data

and thus send false signals to countries attempting to improve their rank. The issues of sustainabil-

ity of governance structures and processes and the building of an ecosystem around open data

should be at the core of any open data benchmark. While the recommended data formats, stan-

dards, pricing, and policies are precisely formulated in the open data benchmarks, the issue of
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community building, for example, does not have tangible and measurable indicators and thus gives

few hints about how to improve liaison with different stakeholders and which tools to use for any

particular group. Overall, most examined benchmarks cover the supply side more extensively and

include only one or two measures for data use and demand.

Many different open data benchmarks have been found in this research developed by both

academics and practitioners. A reason for the diversity of benchmarks may be that open data is

an emerging field, and open data initiatives have been developed all over the world. These initia-

tives are set up by different types of organizations, with heterogeneous goals, scope, and defini-

tions, resulting in benchmarks that have a different focus. When one benchmark may not be

appropriate for assessing a specific maturity aspect, alternatively a new benchmark may be devel-

oped. Furthermore, to date, limited research exists on the usefulness and the effects of existing

benchmarks, which may lead organizations to retain from reusing an existing benchmark and

instead developing their own new benchmark that they feel more confident about.

The question remains whether open data benchmarks result in open government. Open data

publication is only one aspect of opening governments. Moreover, governments may take mea-

sures to adhere to open data benchmarks, while actually they do not become significantly more

open. It is therefore important to realize that open data benchmarks are only an approximation

of reality. Additionally, since the open data benchmarks have a different scope and focus and use

different methodologies, they produce inconsistent results in terms of country ranks. Decision

makers may use the results of the benchmark that gives the best rank and most positive impression

of their country to their advantage. Selectively using a benchmark to a country’s advantage with-

out being aware of its strengths and weaknesses may result in merely chasing open data bench-

marks instead of looking at real needs for open data progress.

Conclusions

The objective of this article was to investigate how existing open data benchmarks differ in mea-

suring open data maturity and what can be learned from this. The investigated benchmarks

included the ODRA (World Bank), the ODB (Open Data Institute and World Wide Web Founda-

tion), the ODI (OKNF), the PSI Scoreboard (ePSI Platform), and the Open Data Economy

(Capgemini Consulting). The meta-analysis methodology used to evaluate and compare these five

benchmarks consists of three steps, namely, metadata, metatheory, and meta-method. This method

allowed for comparing the scope and focus of the benchmarks, their theoretical underpinnings, and

the methodology used in rankings.

With regard to metadata, it was found that although there is overlap, especially regarding data

set assessment, the benchmarks were developed to serve different purposes with varying degree of

specificity, scope, and focus. Most open data benchmarks (except for ODRA of the World Bank)

produce results that are generic and ambiguous for any particular organization. As far as metathe-

ories were concerned, differences between models from the literature mainly originate from the

underlying definition of open data. Further, there is a tension between reality on one hand and aca-

demic open data models and benchmarks on the other. There is an obvious gap in both the liter-

ature and benchmarks regarding the evolution of end-user practices and individual adoption of

open data. Models and benchmarks should to an important part be guided from the perspective

of what is beneficial for open data end users, as this is the primary goal of opening data. Therefore,

we recommend developing benchmarks from this perspective. With regard to meta-method, the

benchmarks that provide ranks of countries should not be expected to convey a strictly numeric

position of a country but rather an approximation of reality.

We found that each benchmark has its strengths and is applicable in specific situations. In this

research, open data benchmarks have been assessed individually, while they can complement each
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other. It is worth investigating to what extent the selected benchmarks can be integrated in ways that

may result in a more comprehensive and more inclusive open data benchmark. From the analysis in

this article, the following lessons are learned for the development of more comprehensive open data

benchmarks. First, the lesson is drawn that measurements of open data benchmarks should cover

various levels, including open data policies, readiness, implementation, adoption, and impact. Sec-

ond, measurements should focus on different aspects of open data ecosystems, including open data

publication, organizational transformation, community building, user support, feedback loops, to

name a few. Third, open data benchmarks need to be developed at various administrative levels and

should cover local levels (e.g., individual organizations), high levels (e.g., countries or continents),

and levels in between (e.g., regions). Fourth, the lesson is drawn that the open data benchmarks

should provide support for improving the existing situation, and fifth, that they should be validated.

There should be continuous measurement of the open data benchmarks over time, and continuous

research on open data benchmarks is necessary to keep up with the rapid developments in the field

of open data.

Open data is only one aspect of open government, which is already difficult to measure. Only a

few efforts have so far been undertaken to benchmark open government in its full scope; more

attention was paid to the development of theoretical frameworks and models illustrating the com-

plexity of open government (Lee & Kwak, 2012; Sandoval-Almazan & Gil-Garcia, 2014). The

open data component of the open government strategy is thus a gateway for measuring open gov-

ernment. This can be explained by the fact that the remaining components of open government,

that is, participation and collaboration, which form the ‘‘front door’’ or the citizen side of open

government (Sandoval-Almazán, 2011) lack coherent and pragmatic conceptualizations. Thus, the

research community is faced with a challenge to develop tangible indicators for measuring user

engagement in the open government context. We believe our findings have important implications

in this regard and some of our recommendations can be carried along in developing benchmarks

for open government. For example, when evaluating the progress of collaboration enabled by open

government, it is similarly important to focus on the user side and adoption rather than confine

oneself to the availability and provision of opportunities for collaboration. Collaboration should

as well be measured via its different aspects, most notably the output and processes; using

technology-driven indicators (e.g., use of collaborative software) should be avoided. The ecosys-

tem approach to open government (Harrison, Pardo, & Cook, 2012) can be very fruitful for devel-

oping evaluation metrics, as we argue also in the open data case. Thus, future research can take a

more in-depth and focused look at what else can be learnt from open data benchmarks (as well as

e-government and e-participation indices) for the development of a sound open government

benchmark.
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