
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=cres20

Regional Studies

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/cres20

Measuring regional quality of government:
the public spending quality index based on
government contracting data

Mihály Fazekas & Ágnes Czibik

To cite this article: Mihály Fazekas & Ágnes Czibik (2021) Measuring regional quality of
government: the public spending quality index based on government contracting data, Regional
Studies, 55:8, 1459-1472, DOI: 10.1080/00343404.2021.1902975

To link to this article:  https://doi.org/10.1080/00343404.2021.1902975

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

View supplementary material 

Published online: 06 Apr 2021.

Submit your article to this journal 

Article views: 1984

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=cres20
https://www.tandfonline.com/loi/cres20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/00343404.2021.1902975
https://doi.org/10.1080/00343404.2021.1902975
https://www.tandfonline.com/doi/suppl/10.1080/00343404.2021.1902975
https://www.tandfonline.com/doi/suppl/10.1080/00343404.2021.1902975
https://www.tandfonline.com/action/authorSubmission?journalCode=cres20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=cres20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/00343404.2021.1902975
https://www.tandfonline.com/doi/mlt/10.1080/00343404.2021.1902975
http://crossmark.crossref.org/dialog/?doi=10.1080/00343404.2021.1902975&domain=pdf&date_stamp=2021-04-06
http://crossmark.crossref.org/dialog/?doi=10.1080/00343404.2021.1902975&domain=pdf&date_stamp=2021-04-06


Measuring regional quality of government: the public spending
quality index based on government contracting data
Mihály Fazekasa and Ágnes Czibikb

ABSTRACT
Government contracting is crucial for defining the quality of government and public services because it amounts to about
29% of government spending. However, regional quality of government indicators, especially for public spending, are
largely missing. We assess the quality of public spending by transparency, competition, efficiency and corruption using
a novel database of 4 million contracts from the EU-28 between 2006 and 2015. We find that public spending
quality is associated with gross domestic product (GDP)/capita, the European quality of government index (EQI) and
public sector meritocracy. We confirm large within-country regional variations, but also find considerable change over
time: the steady deterioration of performance in old European Union member states.
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INTRODUCTION

While the importance of institutions in economic develop-
ment is widely accepted (North et al., 2009), our limited
understanding of, and measures for, the quality of govern-
ment poses challenges for social sciences and public policy.
This challenge is particularly pronounced at the regional
level with most measures of government quality looking
at the country level (Charron et al., 2015).

Our understanding of the quality of public spending,
such as public procurement processes and outcomes, is
even more limited due to the lack of specific and reliable
measures. This is both surprising and problematic as gov-
ernment contracting plays a crucial role in the develop-
ment and quality of government across the European
Union (EU): it amounts to about 13% of gross domestic
product (GDP) or 29% of government spending (Euro-
pean Commission, 2016; Organisation for Economic
Co-operation and Development (OECD), 2015, 2017)
It is a principal means through which governments influ-
ence growth rates, the quality of public services and citi-
zens’ well-being. Such lack of measurement limits
governments’ capacity to pursue developmental objectives

such as territorial cohesion through high-quality transport
links. However, with the increased availability of tender
and contract-level public procurement datasets, such as
those unlocked by the EU-funded DIGIWHIST project,1

it is finally possible to map and analyse the quality of
regional institutions in unprecedented detail.

This article has two main goals. First, it introduces a
new dataset and calculates novel indicators characterizing
EU regions’ government quality in 2006–15, the public
spending quality (PSQ) index. Second, it empirically
tests theoretical predictions postulating the positive
impact of high government quality on socioeconomic out-
comes. The article makes use of a large-scale administra-
tive dataset of over 4 million government contracts
which has not been used in the regional context before.
The analysis focuses on public procurement (or govern-
ment contracting in other words), that is, the purchase
of goods and services by public entities. It is a genuinely
cross-cutting government function concerning virtually
every public or semi-public body from federal ministries
to local state-owned utilities, making it representative of
the quality of government across the whole public sector.
Contracts often, albeit my no means always, are of high
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value in the range of multiple millions of euros spanning
over years. Government contracting is also one of the prin-
cipal means through which governments can influence
growth rates and the quality of public services, for
example, by investing in highways or government infor-
mation technology (IT) infrastructure. Hence, indicators
based on public procurement data represent a direct
measure of transactions key to government quality.

The new measure contributes to the literature, first, by
offering indicators of regional quality of government based
on objective, administrative data rather than a survey of
perceptions of experiences. Second, the availability of
millions of contracting records for more than 10 years
enables a uniquely detailed assessment on the regional
and local levels including NUTS-2 and NUTS-3 levels,2

but also at the settlement level. Given that the contracts
data have precise addresses of buyers, suppliers as well as
contract performance, the granularity of regional analysis
can be flexibly adjusted to diverse analytical needs.

Third, as the proposed indicators are free of the usual
biases and stickiness of governance indicators based on
perceptions and self-reported experiences, they are par-
ticularly well suited to track changes in regional perform-
ance over time. This point is amply demonstrated by the
surprisingly steady deterioration of government quality
in most EU regions with only a handful of exceptions
according to our data. Countries are not only diverse
within (Charron et al., 2014), but the landscape is shifting
on the mid-term, that is, in 10–15 years. Fourth, the pro-
posed indicators allow for consistent comparisons not only
within countries, but also across countries or regions
belonging to different countries; unlike other indicators
using objective data (e.g., Golden & Picci, 2005). Fifth,
public procurement administrative records are updated
on a daily basis by law, so regularly gathering these data
and generating PSQ indicators is feasible at a modest
cost. Continuous monitoring of government quality
based on up-to-date data is of particular value for policy-
makers wishing to trace the impact of reforms. Sixth,
given that public procurement data characterize the spend-
ing side of government activities, often large-value pur-
chases, they are complementary to existing measures of
quality of government based on citizen and public service
user perspectives.

UNDERSTANDING THE REGIONAL
QUALITY OF GOVERNMENT AND ITS
IMPACTS

In order to enhance prosperity, human well-being and the
territorial cohesion of the EU, quality of government more
broadly and the quality of public spending more narrowly
are fundamental preconditions. There are diverse perspec-
tives on what quality of government means (Agnafors,
2013; Fukuyama, 2013; Rothstein, 2014). Some put for-
ward a very broad definition including the modes of access
to power, the exercise of power as well as the content of
policies (Kaufmann et al., 2009). We side with Keefer
(2004) arguing that such a broad definition includes too

much limiting of our capacity for analysing crucial govern-
ance relationships, such as the link between government
processes and outputs. Given our focus on public spend-
ing, we are inclined to adopt a definition for the quality
of government which clearly delineates the input side of
government, that is, the access to public authority such
as quality of democracy, from the output side of
government, that is, the way in which public authority is
exercised. The theory of quality of government as imparti-
ality in the implementation of government laws and pol-
icies has gained traction in the social sciences in the last
two decades (Rothstein & Teorell, 2008). This view
about the quality of government emphasizes that high-
quality governments are characterized by impartiality in
the distribution of public resources and the lack of corrup-
tion. Based on this definition, we set out our measurement
below around transparency, open and fair competition,
and control of corruption as they are closely related dimen-
sions of impartiality. In addition, we also incorporate
administrative efficiency in as much as it relates to timely
and balanced public decisions underpinning impartiality in
public spending (this also allows us to connect more closely
with the European regional policy agenda). The quality of
government as an impartiality approach puts policy
implementation at the heart of the definition rather than
the content of policies or the democratic processes through
which they are decided. Such a focus enables our indicators
to enlighten the relationship between policy content and
democratic processes, on the one hand, and the outcomes
of public spending, on the other hand.

In addition to rooting our measurement approach in
the most relevant academic scholarship, the somewhat
broader definition adopted by the European Commission
also supports our indicators. The European Commission
defines quality of government as: ‘the absence of corrup-
tion, a workable approach to competition and procure-
ment policy, an effective legal environment, and an
independent and efficient judicial system’, as well as
‘strong institutional and administrative capacity, reducing
the administrative burden and improving the quality of
legislation’ (European Commission, 2014, p. 161). The
advantage of developing a measurement framework
which also overlaps with the European regional policy
agenda is that it can also be used to design and evaluate
regional policies and regional development. Our focus on
policy implementation by measuring the quality of public
spending in public procurement further strengthens the
utility for European policymaking because public procure-
ment represents a major way of implementing regional
development policies.

In spite of growing conceptual clarity, the measure-
ment of institutional quality suffers from a number of
deficiencies. In particular, while there are plenty of indi-
cators at the national level, there is a paucity of regional
indicators. Two notable exceptions to this are the
European quality of government index (EQI), which was
created by the Quality of Government Institute at the
University of Gothenburg (Charron et al., 2014), and a
more recent measure of meritocracy in the public sector

1460 Mihály Fazekas and Ágnes Czibik

REGIONAL STUDIES



derived from the same regional survey underpinning the
EQI (Charron et al., 2016). Such pioneering work
amply demonstrates that within-country variation is very
strong; in many cases, it trumps cross-country variation,
hence we can also expect that subnational public procure-
ment indicators vary considerably within countries. In
order to directly tie our novel indicators to the most rel-
evant and already established scholarship, we will cross-
check the proposed PSQ indicator against the EQI.

Dimensions of the regional public spending
quality (PSQ) index
We build on the above theory of institutional quality,
focusing on policy implementation, and adapt it to the
specific context of government contracting. Moreover, a
prior systematic review of adequate indicators and dimen-
sions of government quality (Fazekas, 2017) also informed
our theoretical and empirical set-up. Hence, we propose
four main dimensions or pillars for the PSQ index:

. Transparency.

. Competition.

. Administrative efficiency.

. Corruption control.

While these dimensions are often intertwined with each
other in academic and policy discussions, they are dis-
cussed and measured separately.

The principle of transparency implies that information
about public procurement should be readily available in a
precise, reliable and structured form for the public as a
whole or its representatives (Kovacic et al., 2006;
OECD, 2007; Soreide, 2002). Transparency should con-
cern all the information pertaining to public procurement
processes and outcomes such as general laws, regulations,
judicial decisions, administrative rulings, procedures and
policies on public procurement, statistics on procurement
activities, and individual procedures and award decisions.
While excess transparency may harm competition in
some cases (e.g., disclosure of commercially sensitive
information), generally more transparency in European
public procurement is deemed desirable (Bauhr et al.,
2020). While transparency of course has a broader mean-
ing, here it is narrowly defined as compliance with the
already extensive information disclosure requirements in
EU Public Procurement Directives.

The principle of competition implies that the beneficial
effects of multiple bidders competing against each other
are harnessed to achieve low prices, high quality and on-
time delivery of procured goods, works and services (Cin-
golani & Fazekas, 2017; Lewis-Faupel et al., 2016;
OECD/Sigma, 2014). Such beneficial effects arise when
competition is intense, open and fair, such that potential
bidders have equal opportunities for participation (Arrow-
smith, 2009). Fair competition implies a level playing field
for every potential and actual competitor. In general,
decision-making procedures should be rule-bound
whereby every rule is easily accessible to potential and
actual bidders. Naturally, bidders may be treated

differently if a reasonable justification for such treatment
is specified before the procedure.

The principle of administrative efficiency is best under-
stood as minimizing the total cost of achieving the prede-
termined outcome of public procurement, that is, the
successful completion of the contract. This implies that
the adequateness of project design and the cost–benefit
ratio of alternative designs are not taken into account in
this dimension. This vastly simplifies the analysis and
allows for comparisons to be made between highly diver-
gent markets and organizations in addition to very much
aligning the conceptualization with the academic literature
on impartiality in policy implementation rather than
decision-making (Rothstein & Teorell, 2008).

While defining corruption would merit a long discus-
sion on its own, within the framework we adopted for pub-
lic procurement it is a more straightforward exercise. This
framework allows us to concentrate on high-level corrup-
tion typically perpetrated by political and economic elites
in order to favour connected companies over others,
hence breaking the principles of equal access and ethical
universalism (Mungiu-Pippidi, 2015; North et al., 2009;
World Bank, 2009). By implication, corruption in public
procurement is defined as the allocation and performance
of government contracts by bending prior explicit rules
and principles of open and fair public procurement in
order to benefit a closed network while denying access to
all others (Fazekas et al., 2016). Corruption control there-
fore captures the lack of favouring connected bidders.
While the above definition of competition partially over-
laps with the definition of corruption, the former is deci-
sively broader: corruption is necessarily accompanied by
the violation of open and fair competition, but this viola-
tion can also take place without corruption, for example,
when companies collude or buyers are incompetent.

Validation: correlates and effects of regional
public spending quality
Any valid new indicator of regional government quality
has to, at least partially, conform to established indicators
measuring the same concept, on the one hand, and to
already established theories of institutional quality, on
the other (Adcock & Collier, 2001). In order to test con-
vergent validity, we look at the association between the
newly introduced regional PSQ indicator and other
measures of regional quality of government. Moreover,
to demonstrate the construct validity of our new indi-
cators, we use them to test well-established theories, that
is, theories which we can safely expect to be largely true.
By implication, we look at three sets of associations and
impacts of government quality: (1) the level of economic
development, (2) generalized social trust and (3) survey-
based measures of regional institutional quality (Charron
et al., 2014).

First, as extensively noted in prior scholarship, the level
of development, in terms of GDP per capita, for example,
is expected to strongly correlate with the quality of insti-
tutions (North, 1990). While the direction of causality is
subject to intense scholarly debate which we cannot settle
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within the limitations of this article, we wish to contribute
by confirming the positive relationship and highlighting
the potential for using long time series of objective indi-
cators on both the dependent and independent sides of
the equation.

Hypothesis 1: Higher regional PSQ is associated with a higher

level of development.

Second, in regions where the quality of government is
higher, we expect generalized social trust, that is, trust in
strangers or people who do not belong to ‘your group’, to
be higher. This is because where public institutions
implement policies impartially and treat citizens equally,
people tend to think of each other as law-abiding citizens,
making them more likely to trust each other (Rothstein,
2003; Uslaner, 2005).

Hypothesis 2: Higher regional PSQ is associated with higher

generalized social trust.

Third, we expect PSQ to be positively associated with the
broader quality of government in the region because of the
existence of virtuous circles (Mungiu-Pippidi, 2015): on
the one hand, a highly motivated, highly skilled civil ser-
vice is better placed to administer public tenders in line
with the rules pursuing public goals such as competitive
bidding and ensuring low prices (Charron et al., 2017);
while on the other, impartial decisions and processes in
public spending contribute to high-quality public services
in general; and it also attracts public good-oriented and
highly skilled bureaucrats strengthening governments
more broadly (Charron et al., 2016).

Hypothesis 3: Higher regional PSQ is associated with higher

quality of government more broadly.

DATA

The analysis makes use of administrative data on public
procurement tenders of all EU member states. These
data are being increasingly used by scholars to investigate
a diverse set of themes such as corruption (Fazekas &
Kocsis, 2020), government efficiency (Cingolani & Faze-
kas, 2020), electoral accountability (Broms et al., 2019) or
collusion among companies (Decarolis, 2014). Inter-
national organizations such as the OECD or the World
Trade Organization (WTO) also use it for monitoring
government spending activities (OECD, 2011). Our
data collection, cleaning and analysis have benefitted
from this growing literature.

The database contains information on individual pub-
lic procurement tenders that are regulated administrative
procedures in which public bodies purchase goods, works
and services. It derives from the EU’s Tenders Electronic
Daily (TED) (http://ted.europa.eu/), which is the manda-
tory online publication portal for tenders that fall under
the remit of the EU Public Procurement Directives.

This means that contracts awarded by national and EU
bodies are included in the database as well as contracts
which are funded by various national and international
actors, including EU Structural and Cohesion Funds. A
key criterion for publication is contract value: if it exceeds
uniformly set publication thresholds (which have changed
only marginally over time), the contract has to follow pro-
cedural rules set out in the Directives and be published on
TED, hence be present in the database. Publication
thresholds vary somewhat over time, with the value
threshold above which service contracts have to be pub-
lished being around €130,000 in the last 10 years and
about €5 million for public works contracts.3

For the analysis, we use the TED database for the
period 2006–15 in the EU-28. These data represent a
complete database of all public procurement procedures
conducted under the Directives in the EU-28. As all
countries’ public procurement legislation is within the
framework of the Directives, national TED datasets are
directly comparable with each other. While below-
threshold national data are collected by the EU-funded
DIGIWHIST project, these datasets are generally not
comparable due to varying national publication thresholds,
procedural requirements and reporting content (Cingolani
et al., 2015).

Data in TED are entered into standard reporting
forms by procuring bodies, following a common EU
reporting guide. The received data are checked by the
EU’s Publications Office. In spite of this, there is a non-
negligible amount of missing or nonsensical data; our
analysis shows that data errors tend to be concentrated
in selected countries and procuring bodies (more on data
quality and improvements below). The complete con-
tract-level public procurement database used as a basis
for this analysis can be downloaded at http://digiwhist.
eu/resources/data/. The full regional indicators and com-
posite scores are accessible at http://www.gov
transparency.eu/index.php/2021/03/02/regional-public-
spending-quality-index-eu. The key regional indicators
are also part of the QoG EU Regional Dataset of the Uni-
versity of Gothenburg, accessible at https://www.gu.se/en/
quality-government/qog-data/data-downloads/eu-regio
nal-dataset.

TED contains variables appearing in (1) calls for ten-
ders, such as product specification, the deadline for sub-
mitting bids, or assessment criteria; and (2) contract
award notices, such as name of the winner, awarded con-
tract value or date of contract signature. For every observed
tender, the database contains information from the con-
tract award announcement as publication is always manda-
tory, while information from call for tenders may not be
published under specific circumstances. Missing rates
also vary greatly by variable, with some variables such as
contracting body name not missing at all, while others
such as contract value missing extensively.

The TED 2006–15 database contains more than 4.2
million contracts. Of these, 1.2 million are used in the
analysis due to the following exclusions: (1) only local/
regional contracting authorities’ contracts are analysed,
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excluding central government authorities, to capture
regional rather than national government performance
and decisions; (2) contracts below the mandatory reporting
thresholds are excluded in order to maximize the compar-
ability of data across regions;4 and (3) contracts where the
NUTS-3 code could not be linked to the buyer were
excluded (i.e., we could not reliably assign the observation
to any region) in order to remove any potential data error.
For the regional analysis, three aggregated databases were
created to capture public procurement characteristics in
the cross-section of NUTS-25 or NUTS-3 regions6 as
well as annually for NUTS-2 regions using simple aggre-
gation of tender-level variables (averages and sums). For
the details of arriving at the final analysis database and a
full-data quality assessment, see Appendix A in the sup-
plemental data online.

MEASUREMENT MODEL AND
INDICATORS

Measuring the quality of public spending
objectively
Before discussing indicators and the corresponding litera-
ture in depth, we set out basic standards all the selected
indicators have to fulfil so that they can support hypothesis
testing and policy assessment:

. Objective: they are based on factual data non-mediated
by stakeholders’ perceptions, judgements or self-
reported experiences.

. De facto: indicators describe actual behaviour or events
in contrast to legal prescriptions or expectations.

. Micro-level: indicators are defined on the level of trans-
actions between buyers and suppliers (i.e., contracts).
They can nevertheless be aggregated at higher levels
such as regions.

. Internationally comparable: while defined on the micro-
level, indicators are comparable across countries and
regions due the same underlying theoretical concepts
and measurement approach.

. Comprehensive: indicators adequately capture public
procurement performance in a wide set of organizations
performing a wide variety of tasks.

. Time series: indicators can be measured and compared
over time for at least five years.

Public procurement performance indicators satisfying
these criteria are expected to comprehensively and reliably
characterize quality of government across EU regions fol-
lowing our conceptual framework. Given data availability
constraints, the final indicator set consists of two to six
individual indicators for each component of the PSQ
index. The selection of indicators had to balance diverse
expectations: on the one hand, conceptual fit with the defi-
nition of government quality was paramount; and, on the
other, data availability and quality in TED posed con-
straints on measurement. We selected a comprehensive
set of indicators which captures quality of public spending
from multiple angles, providing a robust and rich

assessment of government performance. The diversity of
indicators brought together also bring the benefit of trian-
gulating results from different angles. Arguably this meant
that our indicators capture both those administrative
decisions which we know matter for results (inputs), but
also those outputs of government activities which are
desirable for citizens (outputs).7

Our measurement capturing public procurement
implementation decisions and outcomes rests on a number
of assumptions which may not fully hold in all contexts.
Crucially, what gets to be procured or outsourced is a policy
decision which we can only partially measure as we observe
procured products, but not procurable products. However,
countries and regions may differ in their propensity to out-
source, for example, influenced by public management ideas
such as new public management or under budgetary press-
ures. As we do not standardize the purchasing baskets of
regional governments, rather we take all their purchases as
a basis for comparisons, such policy choices may weaken
the comparability of our indicators as general spending
quality indicators. Nevertheless, this assumption of compar-
able spending structure and policy goals is based on the
shared regulatory framework EU Public Procurement
Directives which has to be followed by every local govern-
ment. These Directives stipulate the goals of transparency,
competition, efficiency and integrity of our measurement
pillars, while they also set a standard scope for publication,
hence our dataset. Moreover, the bulk of public procure-
ment spending constitutes purchases which are uniformly
treated across Europe irrespective of public sector philos-
ophy. For example, construction works and infrastructure
development are barely ever done in-house by governments
and they constitute about half of our data.

The indicator selection, definition and grouping were
based on a prior comprehensive review of the literature
as well as in-depth discussions with expert policymakers
and academics potentially using such indicators at the
European Commission’s DG REGIO (Fazekas, 2017).8

Given the rich prior literature using data and indicators
similar to ours, we could predominantly rely on trusted
evidence for placing individual indicators under the differ-
ent pillars. This carries the benefits of making use of tried
measurement concepts as well as interpretation for each
indicator, while also contributing to cumulative knowledge
generation in the field.

Below, each pillar and the corresponding indicators are
discussed in detail. While the discussion takes note of the
contract-level definition of each indicator and the concep-
tual logic behind it, the final indicator list is already
expressed in aggregate regional terms (Table 1). For
descriptive statistics of each indicator, see Table B1 in
Appendix B in the supplemental data online.

Transparency indicators aim to capture different aspects
of public procurement information availability within
TED which have been shown to influence bidding out-
comes and organizational behaviour (Bauhr et al., 2020;
Tóth & Fazekas, 2017). First, publishing the call for ten-
ders notice on TED assures that a wider pool of bidders
can access timely information on a bidding opportunity,
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as opposed to publishing only via national public procure-
ment portals or newspapers (Table 1). Second, open ten-
ders are those which allow for any company to bid, as
long as the minimal conditions are fulfilled. Open tenders
also require the broadest possible advertisement reach,
increasing the scope of transparency. Third, the reporting
completeness indicator goes beyond the mere presence of
different announcements and their dissemination by look-
ing into the mandatory fields within standard tendering
announcements and whether they are actually filled in.
In the absence of complete data fields, the actual level of
transparency which matters for bidding firms when pre-
paring their bids is low. Fourth, voluntary reporting on

TED takes public procurement transparency one step
further in as much as even those tenders are placed on
the TED portal following its stringent publication stan-
dards which are below minimum contract value
thresholds. Such publication practice signals additional
effort by public buyers to go beyond the legal minimum
and encourage open competition.9

Indicators of competition aim to capture both the inten-
sity of competition and the composition of participating bid-
ders (Tóth & Fazekas, 2017). First, intensity of competition
measured by the number of bids submitted captures a simple
idea that more bidders make for a stronger, healthier com-
petitive environment, with the benefits of each additional

Table 1. Public spending quality (PSQ) indicators, NUTS regions, Tenders Electronic Daily (TED), 2006–15.
Variable group Variable name Indicator definition: region level

Transparency Contract notice

publication

% call for tenders published compared with all awarded contracts

Use of open procedures % contracts awarded in an open or restricted procedure type over all

contract awards

Reporting completeness % non-missing information of all mandatory information fieldsa

Voluntary reporting % below European Union (EU) thresholdb contract awards over all contract

awards

Competition Intensity of competition Average number of bids submitted (trimmed meanc)

Non-local suppliers % contract awards to firms headquartered in a different region than the

contracting body over all contract awards

Administrative

efficiency

Decision-making speed % deviation of average decision-making length from market averaged

(higher values indicate shorter than average)

MEAT assessment

criteria

% tenders using the most economically advantageous tender (MEAT)

assessment criteria compared with market averagee

Price savings % deviation of contract value from estimated contract value (higher values

indicate higher savings)

Control of corruption

risksf
Single bidding % contract awards with more than one bid submitted over all contract

awards (competitive markets only)

Call-for-tenders

publication

% of contract awards with call for tender published in the official journal

Procedure type % of contract awards conducted in open procedure types

Length of advertisement

period

% of contract awards with long enough advertisement for competitors

preparing bids

Evaluation criteria % of contract awards without unusually high weights of non-quantitative

evaluation criteria

Length of decision

period

% of contract awards without unusually few days between submission

deadline and announcing contract award

Notes: aA total of 19 information fields were considered for information reporting completeness: contracting body name, contracting body address, con-
tracting body settlement name, contracting body postcode, winner name, winner address, winner settlement name, winner postcode, winner country,
procedure type, main CPV code, NUTS code, use of EU funds, type of assessment criteria used, contract award date, number of bids, contract value and
use of subcontracting. In each case, missing values were marked as incomplete information because incorrect or meaningless information provision could
not be assessed unfortunately.
bFor current EU contract value thresholds, see http://ec.europa.eu/growth/single-market/public-procurement/rules-implementation/thresholds/index_en.
htm.
cBidder numbers above 20 are recoded as 20.
dThe market average decision-making length is defined as the arithmetic average by market measured in days (defined by two-digit CPV codes).
eAverage MEAT criteria use by market is defined by calculating the percentage of contracts using MEAT criteria within any common procurement voca-
bulary (CPV) division (using two-digit length code).
fIn order to make this component of composite score comparable with the others, its direction has been rescaled, that is, higher values mean better per-
formance, which is lower corruption risks. Corruption proxies are only defined on competitive markets.
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bidder diminishing as there are more and more bidders on
the market. Second, the share of non-local bidders indicator
aims to signal that when at least some bidders come from
outside the immediate locality of the buyer, competition is
expected to be more intense due to more diverse companies
competing (Coviello & Gagliarducci, 2017).

Indicators of administrative efficiency aim to capture both
the processes and outcomes of how public buyers minimize
the total cost of achieving a predetermined outcome of pub-
lic procurement tenders (Cingolani & Fazekas, 2017). First,
decision-making speed approximates the cost of evaluating
tenders and responding to legal challenges, operating under
the assumption that slower decision-making means higher
costs for both public and private actors. Second, the use
of most economically advantageous tender (MEAT) criteria
implies that considerations other than price are taken into
account. As quality is often complex to assess while certainly
a very important parameter besides price, the use of MEAT
criteria carries the potential for better value-for-money out-
comes through a more balanced assessment of bids. Third,
price savings complements the previous indicator on quality
considerations in that it captures the size of discounts com-
panies offer compared with reference prices; that is, the
cheaper the winning bid, the better the process.

Indicators of corruption control aim to capture the
extent to which a given situation lowers the risk of govern-
ment contracts being allocated in a way that benefits a
closed network while denying access to all others; this
scenario occurs through the subversion and violation of
established explicit rules and the principles of open and
fair public procurement (Fazekas et al., 2016). First, the
simplest indication that the principles of open and fair
competition are being violated is when only one bid is sub-
mitted for a tender in a competitive market, meaning there
are companies which could have bid, yet only one company
did so (Klasnja, 2016).10 In order to construct a more com-
prehensive indicator of corruption risk, additional risk fac-
tors were also considered which pertain to tendering
processes hence signal potentially deliberate modifications
by public bodies (Fazekas & Kocsis, 2020). Second, a
simple way to fix tenders is to avoid the publication of
the call for tenders in the official public procurement jour-
nal as this makes it harder for non-connected competitors
to prepare bids.11 This is only relevant in non-open pro-
cedures where publication is voluntary (please note the
difference between this indicator which only applies to
non-open procedures as defined by the next corruption
risk indicator and the contract notice publication indicator
in the transparency pilar which is calculated over all ten-
ders). Third, while open competition is relatively hard to
avoid in some procedure types such as open tender, others
such as negotiated tenders are by default less competitive;
hence using less open and transparent procedure types can
indicate the deliberate limitation of competition (note that
the exact list of risky procedure types depends on their
association with single bidding and varies country by
country, making it distinct from the open tendering indi-
cator of the transparency pillar; Fazekas & Kocsis, 2020).
Fourth, a too short advertisement period (number of days

between publishing a tender and submission deadline) can
inhibit non-connected bidders in preparing adequate bids
while the buyer informally informs the favoured bidder
about the opportunity ahead of time. Alternatively, the
advertisement period becomes lengthy due to legal chal-
lenge which may also signal corruption risks. Fifth, subjec-
tive, hard-to-quantify evaluation criteria (e.g., quality of
company organigram) rather than quantitative or price-
related criteria allows rigged assessment procedures as
they create room for discretion and limit accountability
mechanisms. Alternatively, price-only criteria can also be
abused for corrupt ends when the connected firm bids
with the lowest price knowing that quality will not be
monitored. Sixth, if the time used to decide on the sub-
mitted bids is excessively short or lengthy, it can signal cor-
ruption risks. Snap decisions may reflect premediated
assessment, while a long decision period and the corre-
sponding legal challenge suggests outright violation of
laws. For a full description of these corruption red flags,
see Fazekas and Kocsis (2020).

Placing individual indicators in the four different pil-
lars was based on prior literature to allow us to contribute
to ongoing knowledge accumulation and to rely on the rich
evidence-base in this field. Nevertheless, there are some
links and partial overlaps between individual indicators
which need further clarification to strengthen the analyti-
cal value of the composite scores. These overlaps arise in
relation to the corruption risk indicators vis-à-vis transpar-
ency and competition indicators. This is natural as both
transparency and openness of competition are strong pre-
dictors of corruption. We measure corruption as a devi-
ation from the open and competitive norm for allocating
public contracts which means that some of our indicators
capture the extreme ends of the underlying distributions
for transparency or competition. For example, single bid-
ding, that is, one bid submitted, is a corruption risk indi-
cator, while the average number of bidders is a competition
indicator. Both indicators are widely used in the literature
for measuring corruption risks and competition respect-
ively as they capture different features of the underlying
bidder number distribution, lower end of the distribution
and the average, respectively. Similarly, the non-publi-
cation of call for tenders in specific and carefully selected
procedure types is interpreted as signalling likely corrupt
intent as underpinned by both qualitative and quantitative
evidence (Fazekas et al., 2016). While the publication of
call for tenders across all tenders and procedure types rep-
resents a straightforward measure of transparency across
the board. Supporting our argument that these indicators
measure different concepts, it is shown that the corruption
pillar has only weak correlation with the transparency or
competition pillars (see Table B2 in Appendix B in the
supplemental data online).

Composite PSQ index and its features
We implemented a theory-driven aggregation of the above
individual indicators. We construct composite scores for
each pillar as well as for the composite PSQ index. After
standardizing each indicator, we carried out a simple
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averaging across indicators first within each pillar then
across pillars.12 In addition to being parsimonious, this
method reflects our theoretical expectations closest, that
is, it combines indicators as our theory predicts.

We produced regional scores for the cross-section of
NUTS-2 and NUTS-3 regions over the whole 2006–15
period as well as for NUTS-2 regions annually following
the same procedures described here. First, we assigned con-
tracts to regions based on the buyer’s main address in order
to reflect the procurement decisions made by public organ-
izations. Given that we only consider local and regional
public buyers such as municipalities, the location of contract
performance is also typically the same region as the buyer’s
region.We assigned contracts to years based on the contract
award year because this is the point in time when most of
our indicators are defined and the corresponding govern-
ment decisions made such as evaluating bidders.13 Second,
we imposed a minimum number of contracts per region or
region-year to assure that the underlying contracting data is
of sufficient scope for regional scoring (35 for NUTS-3
regions and 100 for NUTS-2 regions). Third, we standar-
dized indicators by transforming them into a 0–100 band,
with 100 representing the best observed performance over
the whole period and 0 representing the worst (this is essen-
tially a frontier benchmarking approach such as the meth-
odology adopted by the Doing Business scoring; World
Bank, 2016). Fourth, we calculated the simple arithmetic
average of indicators constituting each pillar. In the rare
occasions that one of the constitutive variables were missing
on the regional level, we averaged only the observed indi-
cators. Fifth, we averaged across the four pillars giving
equal weight to each of them producing the composite
PSQ index. Averaging across the pillars in a separate step
assures that the number of composing indicators within
each pillar does not influence the pillar’s importance or
weight in the total PSQ index.

The composite regional PSQ index follows a roughly
normal distribution, warranting later statistical analysis
while the four pillars themselves are roughly normally dis-
tributed, too (see Appendix B in the supplemental data
online for further descriptive statistics, in particular
Figures B1 and B2 for the distributions of the composite
score and the four pillars). Each of the four pillars are posi-
tively correlated with the total PSQ index with the trans-
parency component displaying the weakest relationship as
quite a few well governed regions perform poorly on this
dimension as noted by the European Commission a long
time ago14 (for details, see Appendix B online). In
addition, the pillars are weakly correlated with each
other too (see Table B2 online).

The distributions of the four pillars and the overall
composite score show some interesting differences.
While the average PSQ index is in the 50–60 range, not
all the components reflect this distribution; in particular,
the average of the competition score is about 30 points,
while the transparency and efficiency score averages are
all somewhere around 60. These differences in average
scores as well as further differences in the observed mini-
mums and maximums in each score are driven by the

dispersion of the underlying indicators among regions.
In other words, the average competition score is very low
because the average region’s performance is vastly inferior
compared with the frontrunner region in terms of bidder
number and share of non-local suppliers. Hence, each
composite indicator is best used in comparative terms
with regards to the top performing European region
along each dimension, while the underlying individual
indicators can be used to understand absolute differences
among regions and also to set performance targets directly
amenable to policy interventions.

Following up on previous regional scholarship, we can
further confirm that regional quality of government differ-
ences matter (Charron et al., 2014): the regional PSQ indi-
cator displays a wide within-country variation15 (see Figure
B3 in Appendix B in the supplemental data online), even
larger than the variance revealed by the three EQI measure-
ments (2010, 2013 and 2017). Within-country variation is
particularly pronounced in large federal countries such as
Italy, Germany and Spain, while there is a surprisingly
strong variation within smaller countries such as Greece,
Bulgaria and Portugal, too. Top-performing countries
such as Denmark, Sweden and Finland are much more
diverse within their national boundaries than revealed by
the EQI. Some countries score markedly differently com-
pared with what other indicators such as EQI reveal. For
example, Finland scores close to the EU average rather
than the top or Estonia is below EU average. The latter
low performance is largely due to a particularly weak com-
petition performance (i.e., low number of bidders) but also
below EU average score on efficiency and control of corrup-
tion. Given that EQI focuses on low-level bribery while the
public spending quality indicators look at high-value con-
tracts and hence high-level policy decisions, the discrepancy
is both interesting and plausible.16 The PSQ indicators
derived from administrative data do not suffer from sticki-
ness of perceptions, hence they reveal a larger variation over
time than survey-based measures (note that regions remain
largely consistent over time, with 69% of total time series
variance on the NUTS-2 level explained by regions; for
the trajectories of the most and least volatile regions, see
Figures B10 and B11 in Appendix B in the supplemental
data online, respectively). Worryingly, the PSQ index
shows a steady decline across the EU, in particular in old
EU member states (see Figure B4 online).

A powerful feature of our large-scale administrative
dataset is that the quality of public spending can be ana-
lysed at an exceptionally granular level such as NUTS-3
regions (Figure 1) or even at the municipal level (Broms
et al., 2019). This nuanced disaggregation of the PSQ
score yet again reveals considerable within-country vari-
ation as well as regional similarities across national borders
such as parts of northern Austria, southern Czech Repub-
lic and western Slovakia.

INDICATOR VALIDITY

We test the hypotheses both in a simple bivariate setting
and using regression analysis. The tests for Hypotheses 2
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and 3 are carried out on a cross-sectional NUTS-2-level
sample due to the lack of time-series data as well as
more detailed geographical disaggregation on the out-
comes. The tests for Hypothesis 1 are carried out both
in a cross-sectional NUTS-2 setting to preserve compar-
ability with the other tests and also in an annual time-
series NUTS-2 set-up in order to capitalize on the tem-
poral variance of GDP data. Further robustness tests
removing regions with few contracts (fewer than 100
and fewer than 500) can be found in Appendix D in the
supplemental data online.

Regarding Hypothesis 1, on the association between
regional quality of public spending and the level of devel-
opment, we find supportive evidence both in cross-sec-
tional and time-series set-ups. The PSQ score is
moderately correlated with the average log GDP/capita
(PPS) at a NUTS-2 level (see Figure B5 and Table B2
in Appendix B in the supplemental data online). However,
this simple bivariate relationship is likely to be driven by
confounding factors such as country characteristics or tem-
poral shocks (recall the global financial crisis unfolded at
the middle of our time series).

In order to address concerns regarding confounding
factors, even though a comprehensive causal analysis is
beyond the scope of this article, we carry out regression
analysis accounting for major confounders (Table 2). In
a cross-sectional ordinary least squares (OLS) regression

set-up, PSQ is associated with a 0.006–0.019 increase in
log GDP per capita controlling for country log GDP per
capita (PPS), region size, population and whether the
region is a capital region. For example, in model 2 in
Table 2, GDP per capita (PPS) is by about €1000 higher
when the PSQ score increases from the EU average (56)
by 1 SD (standard deviation) (6.5). The estimated effects
remain positive and significant in a country-level fixed
effects panel data set-up (Hausman tests suggest that the
fixed effects specification is preferable), albeit effect sizes
decrease somewhat: 0.001–0.002. In the most complete
model, including lagged PSQ score, an increase from the
EU average (58) by 1 SD (5.5) increases GDP per capita
(PPS) by about €300 or a GDP increase of about 1.2%.
The fixed effects panel regression models with lagged
PSQ scores (one- and two-year lags) are our preferred spe-
cifications because they not only account for country-level
time-invariant characteristics, but also for annual econ-
omic shocks. In addition, the lagged values of PSQ,
while largely insignificant, account for the historical pro-
cess whereby past government quality contributes to the
more recent values of economic development.

Regarding Hypothesis 2, linking regional quality of
public spending to generalized social trust, we carry out
cross-sectional analysis and find moderately strong sup-
portive evidence. In a simple, bivariate set-up, PSQ and
trust are significantly and moderately strongly positively

Figure 1.Map of the public spending quality (PSQ) index, NUTS-3, Tenders Electronic Daily (TED), 2006–15, regions with at least
35 awarded contracts (Nregions ¼ 1241).
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correlated (see Table B2 in Appendix B in the supplemen-
tal data online). In regressions with country clustered stan-
dard errors, controlling for the country’s level of
development, the regions’ size and population, and
whether it is a capital region, trust increases by about
0.01 points for each point increase in PSQ (Table 3). A
1 SD increase in PSQ (6.5) is associated with a change
in trust by 0.043, which is about the difference in trust

levels between Italy and Germany. However, the effect
becomes insignificant with the inclusion of country devel-
opment which may signal that the broader country-level
context may mediate the quality of government-trust
relationship.

Regarding Hypothesis 3, on the relationship between
regional quality of public spending and broader govern-
ment quality, the cross-sectional analyses are strongly

Table 2. Regression results on the public spending quality (PSQ) index and log gross domestic product (GDP) per capita
relationship (Hypothesis 1), NUTS-2, Tenders Electronic Daily (TED), 2006–15, regions with at least 100 awarded contracts.

Model no. (1) (2) (3) (4) (5)

Model type Cross-sectional FE panel

Dependent variables log GDP per capita

Public spending quality score 0.0185*** 0.00582** 0.000763+ 0.00179*** 0.00151***

(0.000) (0.007) (0.087) (0.000) (0.000)

L. Public spending quality score −0.000139 0.000697

(0.740) (0.102)

L2. Public spending quality score −0.000117
(0.771)

Country development (log GDP per capita, PPS) 0.990***

(0.000)

Population (log no. of inhabitants) 0.0620* 0.0492**

(0.031) (0.010)

Region area (log sq. km) −0.098*** −0.044***
(0.000) (0.000)

Capital region (Yes/No) 0.290*** 0.368***

(0.000) (0.000)

Year of contract award ¼ 2006 Baseline

Year of contract award ¼ 2007 0.0465*** Baseline

(0.000)

Year of contract award ¼ 2008 0.0490*** −0.00577 Baseline

(0.000) (0.253)

Year of contract award ¼ 2009 −0.0125* −0.0680*** −0.0658***
(0.038) (0.000) (0.000)

Year of contract award ¼ 2010 0.0254*** −0.0293*** −0.0280***
(0.000) (0.000) (0.000)

Year of contract award ¼ 2011 0.0540*** −0.000491 0.00148

(0.000) (0.922) (0.737)

Year of contract award ¼ 2012 0.0744*** 0.0203*** 0.0225***

(0.000) (0.000) (0.000)

Year of contract award ¼ 2013 0.0820*** 0.0273*** 0.0285***

(0.000) (0.000) (0.000)

Year of contract award ¼ 2014 0.110*** 0.0554*** 0.0565***

(0.000) (0.000) (0.000)

Constant 9.036*** −0.706 9.992*** 9.996*** 9.968***

(0.000) (0.244) (0.000) (0.000) (0.000)

Observations 252 252 1797 1640 1444

R2 0.287 0.689 0.010 0.110 0.110

Note: p-values are shown in parentheses. +p<0.1; *p<0.05; **p<0.01; ***p<0.001.
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supportive. Given the paucity of reliable regional quality of
government indicators, we use two measures coming from
the same survey: the European EQI (Charron et al., 2014)
and the regional public sector meritocracy indicator, that
is, the hiring and promotion of public sector employees
based on merit or performance rather than connections
(Charron et al., 2016). Both measure the quality of gov-
ernment along a somewhat different dimension than pub-
lic procurement.17 In addition, they gather the views of
ordinary citizens (e.g., experiences with bribery in interact-
ing with police) rather than high-value spending decisions
captured by public procurement data. While these

differences warrant some discrepancies between the EQI
and public service meritocracy vis-à-vis our PSQ index,
correlating them is suitable for testing convergent validity.

In a simple bivariate set-up, both EQI and meritocracy
are positively and significantly correlated with the PSQ
score (Figure 2) (and see Table B2 in Appendix B in the
supplemental data online). The linear correlation coeffi-
cients are nearly twice as large as for the two other hypoth-
eses. In regression analyses, the same strong, significant
and positive relationship holds (Table 3). A one point
increase in the PSQ score is associated with increased
EQI by 0.06–0.08 points and meritocracy by 0.05–0.06

Table 3. Regression results on the association between public spending quality (PSQ) and social trust (Hypothesis 2) as well as
broader quality of government (Hypothesis 3), NUTS-2, TED, 2006–2015, regions with at least 100 awarded contracts.

Model no. (1) (2) (3) (4) (5) (6)

Dependent variables avg.social trust EQI
avg.pub.sec.
meritocracy

Public spending quality score 0.00948+ 0.00664 0.0778** 0.0573** 0.0600*** 0.0498***

(0.10) (0.281) (0.002) (0.002) (0.000) (0.000)

Country development (log GDP per

capita, PPS)

0.222+ 1.843*** 0.800*

(0.057) (0.000) (0.011)

Population (log no. of inhabitants) −0.00703 −0.00897 −0.169 −0.216* 0.0746 0.0676

(0.799) (0.707) (0.314) (0.045) (0.242) (0.142)

Region area (log sq. km) −0.0236 −0.00890 −0.234 −0.0402 −0.124* −0.0710
(0.421) (0.788) (0.266) (0.712) (0.020) (0.261)

Capital region (Y/N) −0.0428 −0.0248 −0.254 −0.0990 −0.518** −0.453*
(0.508) (0.711) (0.550) (0.695) (0.005) (0.021)

Constant 0.251 −1.969+ 0.449 −18.36*** 0.933 −7.071*
(0.590) (0.094) (0.799) (0.000) (0.363) (0.014)

Observations 242 242 136 136 242 242

R2 0.140 0.213 0.391 0.620 0.413 0.484

Note: p-values are shown in parentheses; standard errors are clustered by country. +p<0.1; *p<0.05; **p<0.01; ***p<0.001.

Figure 2. Scatterplot of public spending quality (PSQ) index and European quality of government index (EQI), NUTS-2, Tenders
Electronic Daily (TED), 2006–15, regions with at least 100 awarded contracts, Nregions ¼ 274.
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in our regression models. The estimated impacts are sub-
stantial; for example, a 1 SD increase in PSQ (6.5) is
associated with an 0.37 increase in EQI, which corre-
sponds to the average difference between French and Por-
tuguese regions. Nevertheless, some interesting
discrepancies arise between EQI and the PSQ score war-
ranting further investigation; for example, some Spanish
regions perform markedly better using public procurement
data compared with the survey-based scores. Most nota-
bly, Catalonia performs outstandingly in its public pro-
curement while scoring below the EU average based on
the EQI. Its strong PSQ performance is due to high scores
across all four pillars, but in particular in administrative
efficiency (e.g., savings achieved and the use of MEAT
assessment criteria). This is not surprising given Catalonia
is one of the economic powerhouses of Spain and the PSQ
score is strongly correlated with economic performance.

CONCLUSIONS

Reliably and precisely measuring the quality of govern-
ment has been a challenge for decades on the country
level, but even more at the regional level, despite the grow-
ing evidence of its importance for growth, regional conver-
gence and human well-being. The article addresses this
gap by developing the PSQ index which offers novel,
regional measures of government quality using administra-
tive data on over 4 million contracts across the EU. The
indicators capture four fundamental dimensions of good
government in public spending: transparency, compe-
tition, administrative efficiency and corruption control.
While it is designed to proxy good government more
broadly, it is most closely associated with the quality of
public spending and public investment. The authors
have made the data available on online dashboards as
well as freely downloadable at http://www.
govtransparency.eu/index.php/2021/03/02/regional-
public-spending-quality-index-eu.

The new PSQ indicators not only follow the theoreti-
cal definition and dimensions of good government, but
they also turn out to be of particular value in understand-
ing GDP/capita, social trust and survey-based measures of
good government on the regional level such as the EQI.
Our analysis reveals that regions with higher PSQ index
have higher GDP/capita: a 1 SD increase in PSQ leads
to a €300 (PPS) per capita increase in GDP, or 1.2%
GDP growth, in a comprehensive fixed effects panel
regression model. Increases in trust and EQI associated
with PSQ are similarly substantial and statistically
significant.

Nevertheless, these novel indicators are not without
their limitations which further research should take into
account and, if possible, improve on. First, we incorporate
corruption risks as one pillar; our indicators only indirectly
proxy corruption rather than directly measuring it. This is
a standard approach in the literature given the clandestine
nature of corruption; nevertheless, it brings it potential
biases. Second, as some of the indicators are co-deter-
mined by the private sector together with government

such as number of bidders, the PSQ index to some degree
reflects the strength of the private sector, not only govern-
ment quality. Hence, in times of severe economic contrac-
tion when many private sector companies go bankrupt, the
index may partially decline irrespective of government per-
formance. Third, some of the underlying concepts of the
four pillars are closely linked to each other, such as trans-
parency and corruption control, and overall they cover a
wide conceptual and empirical terrain. Hence, users of
the PSQ index should be careful to avoid endogeneity
and whenever it fits their research objectives better they
should use the individual pillars. Fourth, while NUTS-2
and NUTS-3 regions are politically meaningful in many
countries, this is not the case for all, introducing a gap
between government action and measurement scope.
Fifth, we could only empirically measure some aspects of
PSQ with data on project implementation largely missing.
As more and better-quality data get published by govern-
ments, this limitation could be alleviated.

While this article only took the first steps to develop
and demonstrate the usefulness of such novel indicators
based on administrative data, we hope to open up new ave-
nues for future research. With more specific and objective
indicators of regional government quality which substan-
tially vary over time, it is possible to get a better grasp of
regional convergence, and the impact of EU funds and
investment on growth across Europe. Given the increased
availability of electronic public procurement records, our
approach can also be replicated beyond Europe.
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NOTES

1. Digiwhist.eu.
2. NUTS ¼ Nomenclature of Territorial Units for Stat-
istics. For more information, see http://epp.eurostat.ec.
europa.eu/portal/page/portal/nuts_nomenclature/introd
uction.
3. See http://europam.eu/?module=country-profile&
country=European%20Commission#info_PP.
4. There is one exception to this condition: below-
threshold contracts are used to calculate one transparency
indicator: voluntary publishing, which compares the num-
ber of above- and below-threshold contracts on the TED
(Table 3).
5. This sample is only used when external indicators
measured on the NUTS-2 level, such as EQI, need to
be linked to our dataset.
6. Many NUTS-3 regions are rather small having only a
few contracts awarded per year, so the annual time-series
aggregation at the NUTS-3 level would have produced a
less reliable sample.
7. Data users who wish to explore the relationships
between our input and output indicators such as transpar-
ency and corruption are recommended to take the individ-
ual indicators rather than the composite scores.
8. A broader set of theoretically relevant and empirically
feasible indicators was tested than what is reported here.
Those indicators that did not pass basic statistical tests,
indicating whether there is sufficient variance for discrimi-
nating European regions, were excluded from the present
discussion. For full details, see Fazekas (2017).
9. This interpretation rests on the assumption that there
is a large number of contracts below the EU reporting
thresholds for which there is a choice of
voluntarily publishing them, or not. Given the observed
contract distributions on TED as well as national datasets
collected by DIGIWHIST, this assumption appears to be
fulfilled.
10. While single bidding is also related to competition,
the complete lack of competitors is better characterized
as a corruption risk due to the likely involvement of delib-
erate restriction of the bidder pool.
11. While not publishing relates to transparency too, our
preferred interpretation as a corruption risk indicator is
due because it is typically used as a tool to avoid non-con-
nected companies bidding.
12. In addition, we also carried out a principal component
analysis (PCA), which leads to similar results in as much as
individual indicators are positively associated with themain
components. Nevertheless, PCA delivers a somewhat
different split of the four main pillars by combining corrup-
tion risks with some competition indices and keep others
separate (for the full results, see Appendix C in the sup-
plemental data online). Our preference for the simpler, the-
ory-driven aggregation method is further underpinned by
its superior performance on validity tests, as shown below.
13. In a small fraction of observations, we have the call
for tenders published at the end of the year and contract

award taking place at the beginning of the year, which
could bias year-to-year comparisons. We consider this as
a small problem because there are only a few new call for
tenders announced in mid/end of December.
14. See http://ec.europa.eu/internal_market/scoreboard/
performance_per_policy_area/public_procurement/
index_en.htm.
15. Interestingly, there is no statistically significant
difference between capital and non-capital regions on
the NUTS-2 level PSQ index, suggesting that there is
no inherent bias against rural regions in the index.
16. Some accounts of political or high-level corruption in
Estonia report persistent problems in spite of successful
reforms in eliminating low-level or ordinary corruption.
For example, see https://www.baltictimes.com/report__
political_corruption_exists_in_estonia/.
17. Regarding EQI as a broader measure of regional
quality of institutions, it is an important caveat that the
main focus of the EQI is local public services in education,
healthcare and police; hence, in a sense, it is narrower.
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