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1 |  INTRODUCTION

When governments aim to improve the performance of specific socioeconomic indicators, the poli-
cies they formulate and implement are often marked by inefficiencies of various kinds. In addressing 
policy design and implementation, academics and development consultants often highlight the impor-
tance of coherence, acknowledging the fact that development goals and policies are multidimensional. 
Nevertheless, the term “policy coherence” is a loosely defined concept that has different meanings 
across various researchers and organizations. The need for conceptual clarity and unambiguous mea-
surements calls for a redefinition of the term. In this article, we develop a definition and construct a 
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relevant metric. The proposed index makes it possible to estimate how coherent a country’s policy 
priorities are in their attempt to reach multidimensional development goals.

Traditionally, assessing policy coherence involves qualitative methods such as analysing official 
speeches and documents that signal the degree of government policy alignment with a set of estab-
lished goals (European Commission, 2019; OECD, 2015, 2016, 2017, 2018). While these approaches 
may give initial pointers, we still lack precise quantitative measures of policy coherence, because 
policy priorities are not directly observable in discourse or public expenditure data.

The construction of a metric that quantifies policy coherence is critical for several reasons. First, 
it provides a less discretionary way to measure the level of a government’s commitment to reach-
ing certain development goals. Second, it allows comparisons between countries and regions, which 
is extremely helpful in order to evaluate and rethink international development agendas. Third, a 
quantitative metric provides an alternative—or complementary—strategy to qualitative expert advice 
(which tends to be expensive). Fourth, it helps governments design timely responses by informing 
the reorganization of policy priorities. Fifth, it reinforces the need for evidence-based policy-making 
towards the United Nations 2030 Sustainable Development Goals (SDGs) Agenda.

Despite the potential benefits of a coherence metric, there are as yet no scalable and robust indi-
ces. This is due to various data-related and theoretical challenges that need to be overcome. Here, we 
mention a few. First, empirical data such as development indicators do not reflect policy priorities, but 
are rather the outcome of complex policy-making processes. Therefore, it is necessary to develop the-
oretically informed socioeconomic models that simulate such processes. We suggest that such models 
should be computational. Second, new statistical methods are required in order to account for spill-
overs between policy issues (important in the SDG literature, and also called synergies or trade-offs), 
in particular, network-estimation methods. Third, when implementing a computational model, it is 
crucial to account for the country’s institutional context; in particular, for mechanisms related to gov-
ernance and corruption. Fourth, policy coherence is intimately related to the specific context of each 
country. Hence, if possible, rather than pooling cross-national data, coherence should be measured 
independently for each nation. The challenge lies in the fact that country-specific data on development 
indicators tend to be coarse-grained, so the associated datasets have a small number of observations. 
Clearly, there are numerous challenges in building a coherence index. Our work sheds new light on 
how to overcome some of them.

As explained above, our approach to policy coherence is built on policy priorities, which in turn 
are reflected in the volume of resources (fiscal and otherwise) that the government allocates to trans-
formative policies. Public expenditure data do not reveal such information because they are typically 
coarse-grained, are not matched to specific development indicators, and do not differentiate between 
transformative and non-transformative resources (e.g. maintaining roads vs. expanding the highway 
network). In order to build a quantitative metric of policy coherence, it is therefore necessary to 
estimate policy priorities by using a socioeconomic model. The model should contain the essential 
mechanisms through which the government allocates resources, and through which such resources 
are transformed into development outcomes. The idea is to use such a model to simulate development 
indicators that match empirical data, and then to infer policy priorities via the associated endogenous 
(simulated) allocation of resources. The model used here was developed by Castañeda, Chávez-Juárez 
and Guerrero (2018) (henceforth the CCG model). Although describing highly specific details about 
the CCG model is beyond the scope of this article, we sketch out its socioeconomic mechanisms, and 
concentrate on developing an empirical strategy that exploits its simulated policy priorities.

We frame our application in the context of the Organisation for Economic Co-operation and 
Development (OECD). This is an appropriate setting in which to study policy coherence since, argu-
ably, OECD membership is conditional on a certain degree of alignment with a set of principles 
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established by the existing members. Therefore, we argue that countries that joined the OECD after 
1990 had incentives to emulate the early OECD members to some degree. The core of our analysis 
concentrates on Mexico, an upper-middle-income country (UMIC) that, in the official government 
discourse, has advocated coherent policies.1 This discourse has been a defining feature of every ad-
ministration over the last 30 years. Despite this apparent enthusiasm to “catch up” with the original 
OECD members, our findings suggest that Mexico’s policy priorities have not been coherent. Worse 
still, we find that its priorities have been quite the opposite of what they would be if the government 
were serious about reaching these goals. For scholars familiar with Mexico’s development trajectory 
these results are not surprising. In fact, they serve to validate the proposed index. We reinforce such 
validation by analysing two additional country cases: South Korea and Estonia. Overall, we find that 
our results are consistent with development narratives and qualitative evidence from experts on these 
nations.

The rest of the article is structured as follows. In section 2, we discuss the concept of coherence 
with regard to policy priorities and present a literature review on alternative approaches. Section 3 
presents the data and methods to estimate policy priorities through the CCG framework. In section 4, 
we build the coherence index and present our main empirical findings. Finally, in section 5 we discuss 
the limitations and potentials of our approach, and provide some conclusions.

2 |  ON THE COHERENCE OF POLICY PRIORITIES

The idea of policy coherence for development has lingered in academic research and policy reports 
for some decades. While development economists have not been particularly interested in this con-
cept, a large number of practitioners and academics in the fields of development studies, policy sci-
ences and public administration have extensively discussed the idea. Broadly speaking, coherence 
has been qualitatively studied in the literature on Policy Coherence for Development (PCD) (Forster 
& Stokke, 2013), which was originally conceived as a principle for the international aid system. The 
main idea was that donor countries should also consider the impact that all policies established for 
their own benefit have on the development of poor countries, and not only the effects on develop-
ment aid policies on them (Barry et al., 2010; Sianes, 2017). Subsequently, PCD has evolved to the 
point of becoming an evaluation standard for the planning and implementation of policies in countries 
trying to achieve a set of development goals, irrespective of whether their economies are advanced, 
emerging or poor. Arguably, one of the main drivers in the widespread use of this standard has been 
the OECD through its several reports on policy coherence. For instance, the opinion expressed by the 
Secretary-General Angel Gurría in the foreword of its 2018 report (OECD, 2018, p. 3) provides an 
updated definition of the concept:

[PCD] calls for breaking out of policy silos and increasing capacities to identify, under-
stand and manage interactions and interconnections among SDGs. It entails harnessing 
synergies, managing trade-offs and policy conflicts, and addressing the potential trans-
boundary and intergenerational policy effects of domestic and international action.

 1“A National Council for the 2030 Agenda for Sustainable Development, chaired by the president, was established in 2017. 
Its main purpose is to coordinate the actions for the design, execution and evaluation of [...] policies [...] for the compliance 
with the 2030 Agenda” (OECD, 2018, p. 135). The government website www.gob.mx/agend a2030 contains a repository of 
documents and information regarding the SDGs in Mexico.
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This definition is an important step in the right direction for the PCD framework because it makes 
explicit the importance of policy–policy interdependencies and policy–goal interactions. With such 
high-level official recognition, several development analysts have reframed PCD as a systemic problem. 
Consequently, it has become common for international organizations and academics to identify potential 
reinforcing and conflicting effects between development indicators. For example, when the OECD and 
other multilateral agencies (e.g. the United Nations Development Programme (UNDP) and the World 
Bank) extended their agenda from PCD to policy coherence for sustainable development in 2014, they 
aimed at integrating economic, social and environmental dimensions of development across all levels of 
domestic and international policy-making through their complex interdependencies. Unfortunately, the 
demand for identifying interactions between policies has exposed severe technical limitations in quali-
tative approaches; in particular, their heavy dependence on expert knowledge in highly specific fields, 
which precludes scalability and introduces conflicting biases (see Ospina-Forero et al. (2020) for a re-
view). This makes it an essential endeavour to develop systematic, quantitative and scalable frameworks.

Before going into the proposed method, it is important to be aware that the development literature 
defines policy coherence at different levels and stages (see, for instance, Carbone, 2008; Curran et al., 
2018). First, horizontal coherence alludes to the interactions between policy issues and how these 
make it possible to attain different goals simultaneously, while vertical coherence is used to describe 
the connections between policies at different tiers of government (e.g. regional and national, national 
and supra-national). Second, policy coherence can be analysed both at the design and at the implemen-
tation stages. The former relates to the formulation of policy priorities by analysts and policy-makers. 
The latter involves the co-ordination of different government actors responsible for the operational 
side of policies. In both classifications, assessing policy coherence requires a partnership between 
scientists of different disciplines and technocrats dealing with issues of public administration.

In this article, we develop an approach that emphasizes policy coherence at the horizontal level. 
This proposal focuses on the design stage and is based on modern scientific data-analysis tools. In 
this sense, our focus is more narrowly defined than PCD, which is an overarching term for different 
discussions on policy coherence. Hence, in order to prevent any confusion with the OECD definitions, 
we do not use the term PCD altogether. Instead, we use the term coherence of policy priorities or, 
more generically, policy coherence. Delimiting the scope of our study allows us to construct a more 
comprehensive definition of coherence that goes beyond the identification of positive and negative 
spillovers, and helps in considering the specific constraints and inefficiencies that nations face in their 
processes of development.

2.1 | Challenges in measuring policy coherence and related literature

In this section, we discuss some of the main challenges that need to be met in order to quantify policy 
coherence. We elaborate on four problems that, in our opinion, are inadequately dealt with in existing 
approaches. In addition, we believe that each of these challenges can be addressed through the CCG 
framework.

The first problem—implementation inefficiencies—relates to the limitation of directly observing 
coarse-grained government-expenditure data, not to the policy priorities behind official statistics and 
discourse. The second—spillover effects—refers to the misleading practice of inferring coherence 
from the interdependencies of socioeconomic indicators. The third problem—context specificity—re-
lates to the loss of a country’s contextual information when pooling cross-national data for statistical 
analysis. Finally, the fourth challenge—implicit benchmark— alludes to the need for counterfactual 
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analyses in order to generate country-specific reference points. Next, we discuss each challenge in 
detail and also review some of the existing methods, highlighting their virtues and pitfalls.

2.1.1 | Implementation inefficiencies

A recent Inter-American Development Bank (IDB) study on public expenditure reveals a major prob-
lem of misuse of resources in Latin America, owing to a lack of bureaucratic professionalism, neg-
ligence, corruption, or a combination of all three (Izquierdo et al., 2018). For instance, the study 
estimates that, on average, inefficiencies in just three policy areas (procurement, civil services and tar-
geted transfers) account for 4.4% of the region’s gross domestic product (GDP), and about 16% of the 
total government expenditure (p. 63). To put this into perspective, a similar expenditure with respect 
to GDP is, on average, allocated to health (4.1%) and education (4.8%). Besides these technical inef-
ficiencies, there are important allocative inefficiencies arising from a poor distribution of resources 
across generations, government levels and policy issues.

A comprehensive measure of policy coherence should consider both technical and allocative inef-
ficiencies (corruption being an important component of the former). Thus, in our view, analysing 
policy coherence should take political economy considerations into account, since it is otherwise im-
plicitly assumed that expenditure data reveal the government’s intentions on how development targets 
will be reached. This could yield misleading policy prescriptions because the political economy plays 
an important role in determining the resources diverted for personal gain or how they are wasted in 
misuse. Consequently, governments adapt their budgets to the political economy, obfuscating the con-
nection between their true priorities and public expenditure data. Furthermore, these dynamics pre-
clude the estimation of policy priorities from single-period data.2

2.1.2 | Spillover effects

Multilateral organizations now acknowledge that development goals are part of an “indivisible whole” 
and so advocate for policy coherence in the planning process. In order to perform this task, early stud-
ies with a “systemic” focus associate coherence with the promotion of policies whose indicators show 
synergistic effects (positive spillovers). They also discourage investing in issues that exhibit trade-
offs (negative spillovers) and obstruct the attainment of the desired targets. This is the case of numer-
ous studies based on a network of interdependencies among development indicators (Allen et al., 
2018; Le Blanc, 2015; Pradhan et al., 2017; Weitz et al., 2018; Zhou & Moinuddin, 2017).

Incoming positive spillovers not only imply reinforcing effects but also create side benefits that 
transform the incentive structure of those in charge of implementing the policies. Castañeda et al. 
(2018) show that the functionaries’ contributions to their corresponding policies decline when they 
receive substantial spillovers from other policies. Consequently, the potential benefits from investing 
in policy issues that are highly central in a network may be offset (or even reversed) by the negative 
incentives at the receiving end of the spillovers. From this perspective, it becomes imperative to de-
velop methods that allow for balancing reinforcing effects and distorting incentives.

 2This situation worsens if the data cannot be properly disaggregated into fine-grained types of expense (transformative or 
committed), policy issues (topics) and government sources (federal, state and municipal).
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2.1.3 | Context specificity

Clearly, context matters for the success of a particular policy package. Conventionally, qualitative 
studies deal well with context since their methods allow focusing on highly specific settings. In quan-
titative studies, however, data limitations often impede country-specific inference, as is the case, for 
example, of network-based studies. Here, cross-national data are pooled in order to estimate spillo-
vers between different policies (Ceriani & Gigliarano, 2016; Cinicioglu et al., 2017; Czyżewska & 
Mroczek, 2014; El-Maghrabi et al., 2018).

Measures of policy coherence aiming to guide real-world policies should consider country-specific 
spillover networks. Recent developments in network science make it possible to estimate the complex 
structure of synergies and trade-offs from highly restrictive datasets (see Ospina-Forero et al., 2020, 
for a review). This does not mean that the network alone is enough to assess policy coherence, since 
the data from which it is typically built (development indicators) do not account for implementation 
inefficiencies.

2.1.4 | Implicit benchmark

By context specificity we refer not only to a specific network of interdependencies or to a unique 
configuration of development indicators, but also to a country’s aspirations or development goals. In 
quantitative terms, these aspirations are represented through specific values that a government wants 
to achieve for each of the relevant development indicators. Depending on the nature of these goals, the 
policy priorities may vary, and hence the level of coherence. For instance, the allocation of resources 
may change substantially if governments want to emphasize addressing environmental issues, secu-
rity concerns, inclusiveness problems, or even achieving a Scandinavian development model. To the 
best of our knowledge, no quantitative study takes this into consideration. This is important because, 
while a government’s development goals may be influenced by multilateral organizations, they are 
always adapted to meet a country’s specific idiosyncrasies.

2.1.5 | A new definition

The non-observability of policy priorities, the existence of diverse causal channels, the presence of 
spillovers, the importance of context specificity, and the need to establish development goals make 
it quite hard to assess policy coherence. As a first step we propose an alternative definition of policy 
coherence that can be operationalized in a quantitative fashion. The definition builds on the idea that 
it can be measured only in the presence of counterfactuals. Koch (2018) first introduced the idea of 
using baseline counterfactuals to assess policy coherence, but the approach is mostly qualitative, so it 
relies on substantial expert knowledge to build counterfactual result chains. In contrast, our approach 
relies on computational simulations to generate such counterfactuals. Before going into further details 
on how simulations can be used for this purpose, we define coherence of policy priorities as follows:

The policy priorities of country X are coherent with its goals T if the allocation of re-
sources P destined to transformative policies is similar to the allocation Q that X would 
‘discover’ by trying to reach T.
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The definition is agnostic about the theories of change and policy-making that underlie policy priori-
ties. Therefore, given a computational model that simulates the process of policy prioritization, this defi-
nition can be used to assess policy coherence. In a subtle way, this definition addresses the four challenges 
raised in section 2.1. First, the definition requires a pre-specified set of targets for the indicators. These 
could be hypothetical values of development indicators, or the observed levels corresponding to a nation 
Y that X would like to emulate (also called the “Y development mode”). Second, it requires estimating the 
policy priorities P from historical data. Third, Q is the counterfactual, which means that it needs to be 
estimated from a model where X sets T as its development goals and then tries to reach them. Fourth, the 
term “discover” implies a learning process for the government. Thus, the model used to generate P and Q 
should consider country-specific factors such as inefficiencies and spillovers.

To provide more clarity, suppose that the goals T are given, for a specific country, by the latest 
indicator values available in a historical data sample. We can then estimate P with this information. 
Because P has been inferred in a retrospective fashion, it provides an inference about the government’s 
historical priorities for the sampling period. If T is changed to be hypothetical rather than being based 
on historical data, the counterfactual policy priorities Q could be inferred. These priorities give us a 
counterfactual view of what the government would do in a hypothetical situation. The salient feature 
of this definition is that it binds factual and counterfactual priorities, and also highlights the need for 
using computational tools to generate P and Q, as will be explained below.

3 |  DATA AND METHODS

3.1 | Data

We use a sample of the data constructed by Castañeda et al. (2018), which comprises 79 develop-
ment indicators at the country level drawn from three sources: the World Economic Forum’s Global 
Competitiveness Report, and the World Bank’s World Development Indicators and the Worldwide 
Governance Indicators. The coverage comprises annual observations for 117 countries over the 2006–
2016 period. These indicators were normalized between 0 and 1 and have been readjusted so that 
better outcomes translate into positive changes. Appendix A provides a statistical summary of this 
dataset.

The sample used in this study consists of 34 OECD countries: 22 that joined before 1994 (or early 
members) and 12 that joined after 1994. With the exception of Iceland and Luxemburg, all OECD 
early members are in this sample. The period is the same as the original dataset.

3.2 | Computational model

In order to infer policy priorities, we use the CCG model (Castañeda et al., 2018). Broadly, this model 
generates synthetic development-indicator data by simulating a government that allocates resources 
to different policy issues for reaching a set of development goals. Figure 1 provides a sketch of the 
model mechanisms. On the left-hand side is the government agent (top circle), which tries to improve 
its indicators to reach a set of pre-established goals (bottom circle). Every period, the government 
allocates resources (solid black arrow on the top left) to different public servants (top-middle circle), 
who are in charge of transforming those resources into public policies (solid black arrow on the top 
right). However, inefficiencies in this transformation may arise because the agents can benefit from 
the misuse of resources (e.g. diversion of public funds, shirking, corrupt public tenders). Thus, the 
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resources that finally contribute to policy implementation produce outcomes and spillovers to other 
topics (top-right circle). These, in turn, generate changes in the development process (bottom-right 
circle). The government tries to monitor and enforce the efficiency of policy-making through govern-
ance instruments (specifically, through monitoring corruption and the rule of law). Thus, with time, 
public functionaries learn how much inefficiency can be “tolerated” (short dashed arrow). Finally, 
the government adapts its allocations according to the perceived efficiency of the functionaries (long 
dashed arrow) and how far the indicators are from the development goals (long dashed line).

The technical details on the CCG model and the tests for its external and internal validation are 
provided in Castañeda et al. (2018). What is important for this application is that, given the initial and 
final values of development indicators, the model simulates their trajectories until convergence. In 
other words, the CCG model provides a theoretically informed empirical account of why the indica-
tors behave in the observed way, meaning that simulated variables, such as the allocation of resources, 
are informative about real-world policy priorities.

3.3 | Model usage

We can think of the CCG model as a software package that takes inputs and generates outputs. The 
three inputs are: (1) development-indicator initial values; (2) a network of spillovers between indica-
tors; and (3) development goals. Input 1 comes directly from the data. Input 2, the network, is obtained 
from Castañeda et al. (2018); more specifically, these authors estimate country-specific weighted 
networks for the indicators in our sample. Finally, input 3 consists of the aspirations of each country 
under study. In section 4, we explain how the latter type of input is determined.

F I G U R E  1  Conceptual sketch of the CCG model
Source: Authors’ algorithm
Note: The solid black arrows denote the chain of events between the government’s allocation and the movement of 
the indicators. Grey vertical arrows indicate the incentives elicited by the development goals (for the government) and 
by the hidden inefficiencies (for the public servants). The dashed grey arrows and the dashed grey line show feedback 
effects that functionaries and the government take into account in their learning and adaptation processes.
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Among the several outputs of the CCG model, we focus on simulated allocations. These are syn-
thetic time series indicating the volume of resources that the policy issues received in each period. For 
a single simulation, each series is averaged across time. This gives us an average “allocation profile”. 
Because this average profile may be sensitive to the agents’ learning process, or to other random 
events of that particular realization, we produce 10,000 independent simulations. We then average 
their outputs to obtain an “expected allocation profile”. This is the output that we use to construct the 
policy coherence index.

3.4 | Context and spillovers

Before proceeding to the analysis, we take a brief detour to discuss the importance of the context 
specificity that should characterize policy design. In the CCG framework, context is given through 
its three inputs. First, the indicators tell us something about a country’s stage of development across 
multiple dimensions. Second, the network of spillovers reveals how, for that particular country, those 
dimensions interconnect with each other. Third, the goals represent the country’s aspirations, which 
may be motivated by reasons that are highly specific to its context. For example, a democratic gov-
ernment may be motivated by internal political agreements and the pressure of civil society, while 
a more autocratic one by emulating successful countries or by a broad international consensus (best 
practices).

The spillover network is key to capturing the context of each country. Castañeda et al. (2018) sug-
gest that the network structure varies hugely across countries at very different stages of development. 
Most importantly, these disparities are noteworthy between nations which are relatively close in this 
regard (e.g. Chile and Mexico). In low-income countries, for example, improvements in poverty-re-
lated issues seem to be associated with a diverse array of development pillars (e.g. education, health, 
governance). In UMICs, in contrast, improvements in public governance tend to condition changes in 
security, social inclusion and economic progress.

The context specificity of the network means that it should be estimated for individual countries, 
without pooling cross-national data. Ospina-Forero et al. (2020) review several methods that can be 
used for this purpose. For the analysis presented here, we employ the networks that Castañeda et al. 
(2018) have already estimated.

4 |  ANALYSIS AND RESULTS

The analysis of policy coherence in the CCG model requires defining the government’s development 
goals (the third input). It is here when the counterfactual nature of our approach becomes evident. Let 
us recall that the period under study is 2006–2016. We then say that the retrospective government 
policy priorities are estimated via the CCG model using the following inputs: (1) the values of the 
indicators in 2006; (2) the spillover network estimated for the sampling period; and (3) the values of 
the indicators in 2016. By establishing the goals as the final values of the empirical data, we are infer-
ring the priorities a country established during the sampling period. In other words, the retrospective 
priorities are those inferred from historical data.

We could then establish some hypothetical goals while inputs 1 and 2 remain unchanged, creating 
a counterfactual simulation. For instance, if the hypothetical goals of country X were the indicators 
that another nation Y had in 2006, the inferred priorities would represent the counterfactual allocation 
that X would have established had its government tried to emulate Y. Since this type of counterfactual 
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164 |   GUERRERO and CaSTaÑEda

represents genuine intentions from X to emulate Y, we say that the associated policy priorities are the 
consistent allocation profile with respect to the Y development mode.3

Effectively, the retrospective and the consistent allocation profiles represent the terms P and Q 
(respectively) from our definition of policy coherence. This establishes a way to use the CCG model 
with real-world data in order to construct quantitative counterfactuals. Next, we present some results 
from applying these principles to the empirical dataset, and then explain how to construct the coher-
ence index.

4.1 | Retrospective priorities

The left panel in Figure 2 shows Mexico’s retrospective allocation profile, aggregated into 13 devel-
opment pillars (based on those of the World Economic Forum). The aggregation serves for visuali-
zation purposes only, comprising the average priority given to the indicators for each development 
pillar. It is important to emphasize that the prioritization for the retrospective allocations is estimated 
at the indicator level.

To demonstrate that the data as such do not reveal policy priorities, we include three additional 
panels in Figure 2. These are direct “back-of-an-envelope” calculations such as those commonly 
done in benchmarking analysis. Clearly, the priorities that emerge from the CCG model do not 
resemble any of the other three panels. This suggests that the theoretically informed causal mech-
anisms specified in the CCG model produce non-trivial results. For instance, the top pillar in the 
allocation profile, technological readiness, is not even the second in any of the other data config-
urations. This not only illustrates the non-triviality of the estimations, but also of the importance 
of conducting policy evaluation through theoretically grounded models of the policy-making 
process.

4.2 | Counterfactual priorities

We now return to the proposed framing of policy coherence with respect to emulating OECD coun-
tries. Here, we make counterfactual estimations for Mexico. The hypothetical goals in each counter-
factual are the indicators (in 2006) of an OECD early member, which simulate the priorities that 
Mexico would have established if, in 2006, its government had genuinely wanted to catch up with an 

 3The logic of emulating a successful nation is the basic principle behind Akamatsu’s “flying geese” (Akamatsu, 1962) and the 
idea of “development footprints”.

F I G U R E  2  Estimated and naïve allocation profiles for Mexico
Source: Authors’ calculations
Note: All development-indicator data have been aggregated into 13 pillars by averaging the allocations of the 
indicators within each pillar. Panels from left to right are estimated allocation profile during the sampling period; 
initial development indicators; final indicators; differences between targets and initial indicators.
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OECD early member. The OECD nation that better represents Mexico’s aspirations is a question that 
lies beyond the scope of this article. Here, we are agnostic about preferred development modes, and 
perform counterfactual exercises for all OECD countries that joined before Mexico.4

Figure 3 compares the retrospective priorities (left panel) against the average counterfactual ones 
(right panel). For visualization purposes, we have aggregated all the counterfactual priorities (across 
all development modes) in the right panel. However, we use the disaggregated data to construct the 
coherence index and present the full results in Table 1 and further findings in Appendix C. Clearly, 
the priorities inferred from historical data differ from those that would be consistent with emulating 
exemplary OECD nations. For instance, the right panel suggests that Mexico would have had to invest 
heavily in public governance in order to catch up with the OECD early members, while it currently 
prioritizes technological readiness. Note that the top-five priorities for Mexico in the consistent pro-
file, at the pillar level, are public governance, education, R&D innovation, cost of doing business and 
health. We exploit the discrepancy between retrospective and consistent profiles to build a metric for 
the coherence of policy priorities.

4.2.1 | A coherence index

To build the coherence index, we require some basic mathematical notation. Recall that P and Q cor-
respond to the retrospective and the consistent (counterfactual) policy priorities of a given country. 
These priorities can be represented as vectors or numerical lists. We illustrate how these lists differ 
for the case of Mexico across three counterfactuals in a disaggregated fashion. Figure 4 plots the 
retrospective allocations in the horizontal axes, and the consistent ones in the vertical axes. The three 
panels illustrate the counterfactuals of Mexico emulating Turkey, Italy and the USA respectively 
(chosen for illustration purposes only). Let us concentrate on one of these examples, say the USA. 
Graphically speaking, full policy coherence would mean that all the dots in the right panel would lie 
on the dashed line, i.e. both the retrospective and the consistent priorities are identical. Deviations 

 4The question of how a government determines its goals lies beyond the scope of this article and is quite a complex problem 
since it means turning the third input of the CCG model into an endogenous variable. This would require extensive 
knowledge and data of the social mechanisms through which nations shape their aspirations. To the best of our knowledge, 
there currently is no quantitative model that can explain how countries generate development goals.

F I G U R E  3  Retrospective and consistent allocation profiles for Mexico
Source: Authors’ calculations
Note: In Figure 3, all development-indicator data have been aggregated into 13 pillars. The vertical black lines at 
the top of each bar of the right panel denote the standard errors from the cross-national aggregation of consistent 
allocation profiles.
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from the 45-degree line denote discrepancies between the allocation profiles and, consequently, a 
lower level of policy coherence. When a dot lies on the left side of the 45-degree line, it means that, 
in the retrospective allocation, this particular indicator received less priority than it would have re-
ceived in the counterfactual. This is an allocative inefficiency of under-expenditure. The same logic 
applies for dots that lie to the right of the dashed line. These correspond to allocative inefficiencies of 
over-expenditure.

Measuring allocative inefficiencies (the distance between a dot and the 45-degree line) gets us 
closer to measuring policy coherence, but we also need a reference point for how incoherent a coun-
try can be with respect to its development goals. This additional counterfactual can be obtained by 
inverting Q. That is, we can construct a new vector R where the most prioritized indicator is the least 
prioritized one in Q. The second most prioritized in R is the second least prioritized in Q and so on (we 
preserve the magnitude of the priorities). Thus, R is a mirror image of Q, and it gives us the reference 
point for full inconsistency with respect to a given development mode.

Now that we have P, Q and R, we need to measure their differences. A popular approach to quan-
tifying the distance between two numerical lists X and Y is to add up the absolute value of the differ-
ences between their elements. For instance, |Xi − Yi| computes the difference between the element ith 
of X and Y and gets its absolute value. Therefore, the formula d = 

∑n

i=1
��Xi−Yi

��performs this operation 
for all the paired elements from X and Y, and returns the total sum as a measure of the distance be-
tween both vectors. For the remainder of the article, we use this distance metric. We provide robust-
ness tests for other metrics in Appendix C.

The coherence index consists of measuring the distances between P and the other counterfactual 
priorities Q and R. By arranging these measures as

obtaining an index that behaves like a correlation coefficient, ranging from -1 to 1. If the index is negative, 
it means that the country is incoherent with respect to the given targets (because the retrospective priori-
ties are more similar to the inconsistent counterfactual). If it is zero, it means that coherence/incoherence 
is ambiguous. When h is positive, we say that the policy priorities are coherent (because the retrospective 
priorities are more similar to consistent counterfactual). Finally, if h = 1 or h = −1, we speak of full 

h=
d (P, R)−d(P, Q)

d (P, R)+d (P, Q)

F I G U R E  4  Mexico’s coherence: retrospective versus consistent allocations for Mexico
Source: Authors’ calculations
Note: Three examples of development modes that Mexico can adopt from the early OECD members. Full coherence 
implies that each dot representing a particular policy issue should be along the 45-degree line. The different tones of 
the dots describe the corresponding SDGs.
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coherence or full incoherence. One would rarely expect a coherence index of 1, since all of a country’s 
policy issues are still far from being fully captured by existing datasets. Therefore, the index should not 
be interpreted by its magnitude alone, but by its statistical significance and sign; and should be used to 
compare it against other counterfactuals or against other countries’ indices.

In order to speak of statistical significance, we need to test whether or not h = 0. For this, it is necessary 
to obtain the distribution of h, which can tell us if h = 0 would be expected with certain level of confidence. 
Recall that the P and Q are obtained by performing 2 × N independent simulations of the CCG model, 
and that h comes from their averages. Therefore, to obtain a second estimate of h, one could perform N 
new simulations for P and another N for Q. Then, this can be repeated multiple times in order to get a large 
sample of the coherence index. Such a method, however, could be computationally prohibitive. An alterna-
tive approach is to perform a bootstrapping procedure, taking the sample of N retrospective profiles P and 
re-sampling them with replacement. We do the same for the sample of counterfactuals Q. For these new 
samples, we compute the expected allocation profiles, we construct R, and we compute h. We repeat this 
as many times as needed to construct the distribution of h. Here, we only need to run the CCG model 2 × N 
times, while the rest of the computations are relatively fast. Then, we can compute p-values to determine if 
the coherence index is significantly positive or negative. Our experimental tests suggest that this bootstrap-
ping procedure produces similar distributions as those obtained through direct simulations.

4.3 | Results for Mexico

We find that Mexico’s policies are not coherent during the sampling period. Figure 5 shows the co-
herence indices estimated for the 22 possible counterfactuals from OECD early members. The index 
is negative in all cases. In addition, there is no association between the level of development of the 
country to emulate (here measured in income per capita) and Mexico’s coherence. This suggests that, 
besides not being coherent, Mexico’s government made no systematic effort to follow the most devel-
oped countries. In fact, within Mexico’s different levels of incoherence, it seems that Italy’s develop-
ment mode yields the closest counterfactual priorities to Mexico’s retrospective ones. Furthermore, 

F I G U R E  5  Mexico and its coherence with OECD development modes
Source: Authors’ calculations
Note: The dashed line denotes the Mexico’s income per capita.
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other OECD countries with a relatively low level of development, such as Greece and Turkey, are not 
associated with the lowest levels of incoherence, as is desirable for a nation that aspires to catch up 
with more developed countries.

Figure 6 shows indicator-level allocative inefficiencies (Pi − Qi) for the most (Italy) and the least 
(Japan) coherent counterfactuals. A negative difference denotes underspending while the opposite 
sign means over-expenditure. As shown in the two panels, Mexico has been underspending in most 
policy issues, but exercises disproportionate over-expenditure in the policy issue of redundancy costs 
(a component of the labour market efficiency pillar). Two other important areas where the Mexican 
government overspends are tuberculosis cases and general government debt. Apparently, the burden 
of public debt, transaction costs in the labour market and expenses associated with certain diseases 
have become a hurdle for the implementation of more coherent policies. These results do not mean 

F I G U R E  6  Mexico’s allocative inefficiencies for two development modes
Source: Authors’ calculations
Note: The units in the horizontal axis have been re-scaled for presentational clarity. Each decoration denotes a 
development pillar. Positive bars indicate over-expenditure, while negative bars under-expenditure.
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that expenditures should be cancelled, but rather the need to address the problems associated with 
these issues (assuming that Mexico’s aspirations are well captured in the relevant development mode).

Although both development modes exhibit a similar pattern of allocative inefficiencies, we can 
pinpoint some differences. For instance, there are more cases of marginal over-expenditure in the 
Italian mode (e.g. in R&D and innovation). In the Japanese mode, underspending in availability of 
the latest technology and extent of staff training is more prevalent than in the Italian one. These dif-
ferences show that attempting to reach Japanese targets requires a more technological focus and better 
human capital. They also illustrate that the distribution of inefficiencies across policy issues depends 
on the type of development mode that a country wants to pursue. In contrast, technical inefficiencies 
(e.g. corruption) depend on the strength of governance indicators.

In principle, some of the resources required to foster underspent policy issues could come from 
unnecessary allocations in other areas. Nevertheless, from Figure 6, it is clear that there are numerous 
underspent policy issues in both examples. For instance, investment in pillars like public governance, 
R&D and innovation, health and costs of doing business (principally in crime and violence) are es-
pecially large in the Italian and Japanese modes. Therefore, a major effort should be directed by the 
Mexican government to create the budgetary leeway for financing these costs and, as stated above, this 
starts by reducing the debt problem.

4.4 | Validation

To scholars familiar with Mexican politics and development, the results obtained in the previous section 
are not surprising. In fact, they align well with a popular rhetoric on failed development strategies over 
the last 30 years, providing some level of validity to the coherence index. In this section, we provide 
further validation cases by looking at countries whose development stories are better known, and that fit 
well within the context of joining the OECD and trying to emulate exemplary members. In contrast to 
the Mexican case, such stories are rather successful, demonstrating that the index is able to capture both 
coherence and incoherence in the real world. The first country is South Korea, which joined the OECD in 
1996. Knowing that it is a successful referent of development, and that its policy-makers have explicitly 
emulated numerous aspects of Japan’s development mode (Hsu et al., 2014; Lee & Yamazawa, 1996), 
validation should follow if: (1) South Korea has predominantly positive and significant coherence indi-
ces and (2) Japan is among the development modes with which South Korea is most coherent.

The left panel in Figure 7 confirms the validity of our method. First, all the indices are positive, and 
indeed most are statistically significant (see Table 1). Second, the Japanese development mode has a 
prominent position. This is consistent with well-known studies of the economic development of South 
Korea: “Japan’s development strategies have served as a model for Korean policy-makers” (Lee & Lee, 
2007, p. 13). Moreover, other highly coherent modes include Germany and Sweden, suggesting the South 
Korea’s visible transformation towards an outward-looking and technologically-oriented economy.

The second validation case is Estonia, a Baltic nation that is undergoing structural transformation. 
In contrast with Mexico and South Korea, Estonia became an OECD member in 2010, halfway through 
our sampling period. Here, our argument is that, prior to joining, Estonia was already undergoing a 
process of aligning its priorities to the OECD’s requirements. Hence, one would expect less coherence 
than in South Korea. However, the Estonian case is interesting because, after its separation from the 
former Soviet Union, it made serious attempts to adopt a Nordic development mode (Alestalo et al., 
2009; Virkus & Harbo, 2002). Thus, validity should be reflected in higher indices for the Nordic de-
velopment modes. This is confirmed in the right panel of Figure 7, where Denmark, Finland and 
Sweden are three of the four modes with highest coherence. Moreover, the other top country is Japan, 
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which is consistent with the Estonia’s impressive technological transition (Sinani & Meyer, 2004; 
Tiits, 2007).5

4.5 | Results for other OECD members

To complete our analysis, we present the results obtained for the other nine developing countries that 
became OECD members after 1994. This, of course, comes with the caveat that their reasons for join-
ing the OECD are not as clear as for Mexico, South Korea and Estonia (for example, Turkey being a 
founding member in 1961 was clearly politically motivated). Table 1 shows all the estimates of h for 
each country-mode pair (highlighting the most coherent mode for each country). In contrast with a 
predominantly coherent South Korea, Slovakia is the most incoherent nation among the OECD late 
members (all but two counterfactuals have a negative value, and most are statistically significant). In 
addition, a country like the Czech Republic can be relatively coherent with one development mode 
(Sweden’s) while, at the same time, be incoherent with another (Turkey’s).

Poland and South Korea are the most coherent countries, with an average index of h < 0.1 across 
the 22 development modes. Their highest indices are in the order of 0.11. Furthermore, there are no 
indices in Table 1 that are positive and unambiguous at the 99% confidence level. Perhaps this ap-
parent limitation of the coherence index can be overcome in the future as newer and bigger data can 
capture the full spectrum of policy issues that nations face. Nevertheless, this is an important first step 
towards the quantification of policy coherence. Appendix C presents similar results using different 
distance metrics.

Finally, using the entire sample, we would like to learn something about the average coherence of 
different development modes. Are there exemplary economies that developing countries coherently 
emulate in a systematic way? The left panel in Figure 8 shows that this is the case. Here, we have 
plotted the average coherence index of each development mode against its level of performance (mea-
sured through development indicators). The first thing to notice is that Denmark, Germany, Finland, 
Japan, Sweden and the USA are the development modes that are most coherently emulated—with 

 5It is also intriguing that there is a strong correlation between our coherence index for Estonia and the Inglehart-Welzel index 
for traditional secular/rational values in the 2010–2014 World Value Survey (Inglehart et al., 2014). Perhaps, it is not so 
adventurous to hypothesize that a country’s true development goals are largely defined on cultural grounds.

F I G U R E  7  Two validation cases
Source: Authors’ calculations
Note: The dashed line denotes the income per capita of the country under study.
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the reservation that the overall level of the average index is still rather low. Nevertheless, we can also 
observe a clear positive association between how coherently a development mode is emulated and its 
economic performance. This suggests that our sample of developing countries tend to establish goals 
that resemble the indicators of the most advanced nations. The right panel confirms this result using 
income per capita as an alternative measure of performance.

5 |  CONCLUSIONS

In recent years, multilateral organizations, such as UNDP, the OECD and the World Bank group, have 
actively promoted the SDG agenda, which states that countries must implement coherent policies in 
order to successfully reach a complex set of goals by 2030. As yet, however, there are no comprehen-
sive quantitative methods to measure policy coherence.

This article introduces a new definition of policy coherence, based on the policy priorities govern-
ments establish in striving to achieve development goals. It also takes context specificity and political 
economy considerations into account. Using computational simulations, we construct counterfactual 
policy priorities, which we combine with historical ones to produce an index of policy coherence. 
The idea behind the index is that policy coherence should reflect a certain similarity between factual 
and counterfactual policy priorities (where the latter capture a non-observed allocative profile that a 
government should implement if an alternative set of goals were to be attained).

When empirically estimating the index, we find that Mexico’s development strategy has not been 
coherent with its rhetoric of emulating successful nations. This resonates well with well-known expert 
diagnostics of the country. We complement this empirical analysis with two country cases: South 
Korea and Estonia. The former has positive indices and a particularly high index for the Japan devel-
opment mode, which is consistent with the development literature, while Estonia shows more coher-
ence with the Nordic countries, which is also consistent with the literature. These case studies further 
validate the coherence index.

Overall, the proposed method provides a first approach to exploiting development-indicator data 
to develop a quantitative measurement of policy coherence. As more data become available, such 
estimates can be refined. Likewise, the CCG model could be further finetuned to specific institutional 
contexts. While this approach could help governments and organizations to produce quick and cheaper 

F I G U R E  8  Coherence across development modes
Source: Authors’ calculations
Note: The average is measured with the coherence index of all OECD latecomers when tracking a specific 
development mode.
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studies on policy coherence, this does not imply discarding other frameworks. Indeed, comprehensive 
studies on policy coherence should try to exploit the virtues of both quantitative and qualitative ap-
proaches in order to better capture the context of each country and, in turn, to improve the underlying 
data-generating model. This could prove extremely useful, for example, to assess whether govern-
ments receiving international aid have been coherent with how they are supposed to use it.
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APPENDIX 

A.  Data stat ist ics

To provide initial summary statistics, we aggregate the indicators into 13 development pillars by com-
puting the average value of all the indicators within a given pillar. In addition, we divide countries into 
three groups and a singleton. The first group consists of nations that joined the OECD prior to Mexico 
(before 1994). Arguably, some of these early members are exemplary nations on which Mexico has 
based its development goals for the last three decades. Except for Iceland and Luxemburg, all OECD 
early members are in our dataset. The second group consists of countries with higher income per 
capita (IPC) than Mexico (it excludes those in group 1). These countries are useful for comparative 
purposes when describing the data. Group 3 is the singleton of Mexico. Finally, group 4 contains all 
countries with a lower IPC than Mexico.

Figure A1 displays the average level of development indicators of each group across the 13 de-
velopment pillars. To convey information about group membership and development pillars in the 
same plot, we have assigned a double-pattern scheme to each bar. The bottom part of each bar is 
decorated according to the development pillar to which it belongs. This decoration also corresponds 
to the spatial grouping assigned to the pillars (each pillar has four bars). The upper smooth part of 
the bar denotes the group of countries for which the data is being averaged. Within each pillar group 
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of four bars, the country groups have been sorted in the following order from left to right: group 1, 
group 2, Mexico, and group 4. Finally, the level of the bar indicates the average level of the relevant 
indicators.

The first feature to highlight from the figure is that the level of the bars varies significantly across 
pillars and across groups. Note that, in general, the more advanced a country is, the higher its average 
indicators. For the Mexican case (light grey bars), the largest differences with respect to the OECD 
early members (black bars) correspond to the education and public governance pillars, while the 
smallest are in the macroeconomic environment, cost of doing business and health pillars.

B. Non-tr ivial i ty  of  the coherence index

Figure 2 of the main text shows that the policy priorities inferred through the CCG model are not 
trivial because they do not correspond to back-of-the-envelope calculations. Nevertheless, the reader 
may wonder if this is also the case for the coherence index. Here, we show that the coherence index is 
not trivial. That is, that the results obtained in Figure 7 cannot be produced by simply plotting devel-
opment indicators or their related back-of-the-envelope manipulations.

The top panels in Figure B1 try to replicate the results from Figure 7 from the main text, but using the 
Pearson correlation coefficient between a country’s indicators and those from its development modes. 
Clearly both figures are different; for example, the German indicators are considerably less similar 
(DEU) to the South Korean ones than the Japanese indicators (JPN) and, yet, the European country is 
the second most coherent mode for South Korea. On the other hand, Ireland is the country with most 
similar indicators to Estonia, but its corresponding index falls into the domain of incoherence.

For the South Korean case, Japan is both the most similar and the most coherent. An interesting 
exercise would be to perform this test but for an earlier period in which South Korea was ‘taking off’. 

F I G U R E  A 1  Development pillars and income groups
Source: Authors’ calculations
Note: Average level of development indicators by pillar and group. The base decoration of each bar corresponds 
to a development pillar. Each bar within a pillar corresponds to a country group. That is, the black bars correspond 
to group 1 (OECD early members), the dark grey bars to group 2 (higher IPC than Mexico), the light grey bars to 
Mexico, and the white bars to group 4 (lower IPC than Mexico).
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Unfortunately, there are not too many indicators pre-dating the twenty-first century, so this is a task 
that we will leave for another paper.

The fact that the Japanese mode is both the most coherent and the most similar in indicators, begs 
the question of whether, among high levels of similarity between indicators, it is possible to find a 
positive association with coherence. The bottom panels in Figure B1 show that this is not the case. 
For instance, potential development modes for South Korea like Spain and Turkey with a high degree 
of similarity have a low coherence index with respect to the Asian country. Then, in the Estonian 
case, there are nine development modes with a similarity above 0.4, but whose coherence index is 
negative. Summarizing, the bottom panels do not show a positive relationship between the indicators-
correlation and the coherence indices.

These results strengthen our advocacy for producing counterfactuals via computational models. 
They also point out the potential risks of naïve benchmarking. Thus, our work highlights the need to 
combine data-driven tools with theoretically-founded analyses.

C. Robustness

Tables C1, C2 and C3 present estimates of the coherence index for the augmented sample under 
three alternative distance metrics: cosine, correlation and Euclidean distances. Overall, these tables 

F I G U R E  B 1  The irrelevance of development-indicator comparisons for measuring policy coherence
Source: Authors’ calculations
Note: The dashed line denotes the income per capita of the developing country under analysis. We use the Pearson 
correlation as a similarity index between the country’s development indicators and those of its potential development 
modes
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demonstrate the robustness of our results. For example, Mexico remains ambiguous, Japan occupies 
a prominent position among South Korea’s most-coherent development modes and Estonia is most-
coherent with the Nordic countries. These three alternatives (and popular) distance metrics are defined 
as follows.

Cosine distance is defined as

where ‖⋅‖ is the L2 norm (
∑

x2)1∕2. The correlation distance is

and the Euclidean distance is the L2 norm for the difference between vectors X and Y:

1−
X Y

‖X‖2‖Y‖2

,

1−
(X−X) (Y−Y)

‖‖‖X−X
‖‖‖2

‖‖‖Y−Y
‖‖‖2

,

[
∑

i

(Xi−Yi)
2

]1∕2

,
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