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Abstract 
In this thesis we study the potential conditioning effect of state capacity on the effectiveness 
of industrial policy in low and lower-middle income countries. Drawing from the literature 
on global value chain theory and state capacity, we argue that the state faces two challenges 
when conducting industrial policy: (1) It needs a be able to determine an appropriate set of 
policies in the context of globally fragmented production chains, (2) it needs to have the 
capacity to enforce these policies against the potential resistance of powerful interest groups, 
such as incumbent firms in traditional industries. In order to measure the degree to which a 
country has the capacity to do so, we develop an index consisting of two components: 
administrative capacity and coercive capacity. We use public capital stock (% of GDP) as a 
proxy for industrial policy. We then test the effect of state capacity and public capital stock on 
GDP per capita growth, using panel data on 57 countries over a time period from 2004-2014. 
We find that public capital stock and state capacity do not have a significant effect on GDP per 
capita growth individually. However, the interaction of both variables has a highly significant 
and positive impact on growth. We therefore conclude that the state's capacity to implement 
policies conditions the impact of industrial policy on growth. We summarise that industrial 
policy can make a positive contribution to economic development if the state has the sufficient 
degree of capacity to implement policies effectively.  
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Introduction 
The circumstances of economic development for low and lower-middle income countries are 
changing. The global fragmentation of production and the WTO's restrictions placed on 
conducting infant-industry protection and other instruments of government intervention 
significantly change the range of policy instruments available to countries in order to promote 
economic development. The concept of economic development refers to the transformation of 
an economy’s structure. It implies the replacement of traditional industries with new ones, 
accompanied by export diversification and economic upgrading (McMillan & Rodrik 2011). 

As such, economic development is a highly political process because it involves the constant 
struggle between incumbent firms, which try to keep new competitors out of the market, and 
new competitors attempting to enter into new markets through entrepreneurial activities. By 
default, this implies that the state has an important role in steering economic development. It 
needs to have the capacity to regulate the economy and the conflicts between incumbent firms 
and new competitors. Development through this lens implies not only structural 
transformation of the economy itself, but also of its supporting institutions (a dual structural 
transformation). While the economy upgrades, the state’s capacity to regulate the economy 
and enforce economic policies and institutions (i.e. property rights, rule of law) must upgrade 
as well (Aghion & Bircan 2017). 

Against this background, this paper tries to uncover the role which states can play in 
structurally transforming the economy in a low and lower-middle income context. To be more 
precise, we aim to understand the impact of government intervention into the economy, 
directed at altering the structure of the economy, i.e. industrial policy (Warwick 2013). 

Both the Asian Development Bank (ADB) and the UN Economic Commission for Africa (ECA) 
have explicitly called for new initiatives to interventionist IP in developing countries (Felipe 
2015, ECA 2015). 

However, the context of economic development has changed dramatically. In the 1960s 
countries like South Korea employed strategies of export-oriented industrialisation aimed at 
creating entire production chains on the national scale (Felipe & Rhee 2015, 27). Nowadays, 
the global fragmentation of production has reduced entry barriers for developing country 
firms. Scholars have stressed that in such a context, the objective of IP has to be to integrate its 
domestic industries into GVCs in order to gain access to advanced technologies and create 
knowledge spillovers. These can then support productivity gains in other economic sectors. 
Put differently, a new set of policy strategies is required in order to adapt IP to the current 
context of economic development (Berglof, 2016). 

This changing pattern of global production puts high requirements on a state’s capacity when 
determining an appropriate set of policies for government intervention and when 
implementing it. The risk of “picking losers” in the process of IP due to asymmetric 
information between business and government or due to rent seeking have been pointed out 
by critics and proponents of industrial policy alike (Pack & Saggi 2006). These requirements 
may prove to be too high for many developing countries with weak state capacity, i.e. the 
capacity of states to implement policies effectively (Skocpol 1985). 
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The research puzzle which this paper aims to address is that precisely in those countries where 
international organisations have called for more government intervention, there is often very 
limited capacity to implement such policies (Berglof 2016). State administrations often lack the 
tools to collect the necessary information in order to determine the right policies. Additionally, 
in many low and lower-middle income countries the state lacks the coercive capacity to 
enforce new rules or policies. 

Recent literature has pointed to the necessity of a capable bureaucracy which is able to monitor 
the implementation process of policies and can collect information through established 
communication channels with the business sector (Rodrik 2007). However, political scientists 
have argued for a long time that the capacity of states to implement policies effectively go 
beyond its administrative capacity. It is not sufficient to have an efficient administration which 
can determine the right policy set to foster structural transformation within an economy. The 
successful implementation will for example also depend on the state’s ability to enforce this 
set of policies against the will of special interest groups such as incumbent firms dominating 
traditional industries. 

This multidimensional aspect of state capacity and its conditioning effect on the success of 
industrial policy in fostering economic development has been disregarded up onto this point. 
This thesis can be seen as a first attempt to fill this gap within the existing literature, by 
transferring insights on state capacity from the political science literature into the field of study 
around the effectiveness of industrial policy. 

Against this background this thesis seeks to explore which contribution state capacity can 
make to the effectiveness of IP in a developing country context. Specifically, we pose the 
following research question: 

How does state capacity affect the impact of industrial policy on economic development in 
low and lower-middle income countries? 

To investigate this question we will stepwise analyse two sub-questions which will allow us 
to formulate an overall conclusion for our main research question: 

How did the two dimensions of economic development and state capacity develop within the period of 
2004-2014 in low and lower-middle income countries? 

The rationale for this question is to understand whether the countries in our sample have 
experienced economic development and a built-up in state capacity simultaneously or 
whether one of the two dimensions is lagging behind. This shall give us a better understanding 
of the context within which our research is embedded. We will get an indication about whether 
an upgrading in one dimension will might quickly trigger a built-up in the other dimension. 

Based on this analysis we will ask our second sub-question:  

Which components of state capacity have a conditioning effect on the impact of industrial policy on 
economic development? 

This question is asked in order to explain the hypothesised conditioning effect of state 
capacity. We want to understand through which channels, state capacity affects the impact of 
industrial policy. 
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In order to answer these questions, we will use panel data of 57 countries from 2004-2014 and 
investigate the interaction effect between state capacity and IP on economic growth but using 
a fixed-effects regression analysis. The statistical software used is Stata. We will also analyse 
the effect of this interaction on other variables relevant for economic upgrading. It is our 
understanding that this is a novel approach to investigating the effectiveness of IP in general 
and in a developing country context in particular. 

Our practical implication will be that we can provide policy makers with important insights 
on which capacities a state exactly needs to nurture and invest in, in order to able to foster 
economic development through interventionist policies in the 21st century successfully. 

Philosophical Considerations and Research Design 
This section addresses the philosophical considerations of how we aim to produce our findings 
and how they are interpreted. The design of our research is largely derived from a variety of 
studies examining the conceptualisation and the effects of state capacity and industrial policy 
individually. 

The scientific literature separates two different approaches to scientific enquiry: (1) Inductive 
and (2) Deductive. Inductive reasoning refers to a research approach in which the researcher 
develops general assumptions or theories based on specific examples or observations. 
Deductive research on the other hand starts with the evaluation of general theories which are 
then reduced to a concrete hypothesis which can be tested (Chalmers, 1999). This thesis will 
employ a deductive research approach. Drawing from the insights provided by the existing 
literature we will define a specific set of hypotheses. Based on that we will analyse the existing 
data using analysis tools appropriate for panel data and will discuss our findings. The result 
of our research will be the acceptance or the rejection of our hypothesis. 

There also exists a difference between qualitative and quantitative science. While the former 
primarily deals with words rather than numbers and makes use of inductive reasoning, the 
latter is related to a deductive research design which aims to confirm or rejects specific 
hypothesis on the basis of sampling quantitative data (Bryman et al. 2003). 

Given this, we will employ a positivist epistemology. Epistemology is about the nature of 
knowledge and how knowledge of a particular study can be acquired. As such, it underscores 
the importance of methods developed within the field of natural sciences for studying 
phenomena of social reality. This is important when working with quantitative data. Further, 
positivism entails that one studies the social world much like one would study natural 
phenomena. This means the world is seen as consisting of well-defined objects with well-
defined characteristics. This includes the assumption that the studied objects and 
characteristics can be measured objectively, often leading to the development of general laws 
and rules that capture the social world (Saunders et. al. 2009). 

Using a deductive positivist approach, we make use of quantitative data and deductive 
reasoning in order to explain the relationship between state capacity and industrial policy and 
its effect on economic development. 

For this, the quality of our research depends crucially on two core criteria of high quality 
measurement: (1) reliability and (2) validity. These two criteria will guide us in conducting 
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our research. Reliability measures to which extent the measures chosen in our analysis are 
stable. Put differently, we as researchers have to evaluate whether our study would yield the 
same results if it were done a second time in exactly the same way. Validity refers to the 
credibility of our research. Validity can be split up into four segments: measurement validity, 
internal validity, external validity and ecological validity. Measurement validity refers to the 
question whether the measures chosen really measure the theoretical concepts they were 
supposed to measure. Internal validity questions whether the hypothesised relationship 
between variables holds true. External validity refers to the generalisability of the research 
results beyond the specific research process. Ecological validity concerns the generalisability 
of research results to individual life or the practical work of institutions. This will require a 
thorough explanation of the proxies chosen. When describing our Theoretical Framework we 
will make it clear to the reader why our measures are good measures for the theoretical 
concepts which we try to investigate. 

In an attempt to increase the quality of our research we would like to highlight a number of 
points that increase both, the reliability and the validity of our data. First of all, reliability and 
validity are increased through our data collection from credible secondary databases – IMF, 
World Bank, Varieties of Democracies Index, UNCTAD. All four have provided data for a 
large number of studies. Given our use of these databases, our sources can be considered 
highly reliable. It can be assumed that they contain correct information. Furthermore, in 
contrast to national statistical authorities, these international research institutions can be 
assumed to be neutral, which reduces the risk of political interference into the collection of 
data. Beyond that, we will provide a clear explanation of all research steps up to the point that 
the reader can replicate the research if necessary. We do this to further underscore the 
reliability of our research. Finally, the research methods applied in this paper are widely used 
in the social science literature. We will rely on the methodological insights of the previous 
literature in our design of an appropriate research approach. 

Thesis structure 
Our thesis will proceed as follows. To set the scene, we will first of all define economic 
development in the. next chapter. Following this, obstacles to economic development that 
LMICs face today are identified. These obstacles provide the rationale for industrial policy. 
The literature review starts by identifying market failures that are especially relevant in a 
LMIC context today. After that, it focuses on the theoretical and empirical argument for and 
against IP. It will conclude with defining the current gap in the existing literature which we 
aim to fill. Following that we will introduce the two main challenges to IP in LMICs today: 
The fragmentation of GVCs and weak state capacity. These two concepts, GVCs and state 
capacity, form the theoretical groundwork of our thesis, which is Chapter 4. The GVC concept 
will be defined and it will be shown how economies can make GVCs work for their economic 
development. The concept of state capacity will be defined in line with political theory and 
conceptualised by using a minimalist approach. After this, in Chapter 5 we will bridge our 
theory and empirical section by operationalising state capacity and economic upgrading. This 
is done by finding relevant proxies to make economic upgrading and state capacity 
measurable. We employ two analyses in our thesis. This section includes the parsimonious 
approach to constructing our indices for economic upgrading and state capacity. Beyond that 
it includes the fixed effects regression model used in Analysis II. Also defined here are our 
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hypothesis, which will be tested in Chapter 7. Before testing, our data sample is presented in 
Chapter 6. Besides that, a number of robustness tests will be constructed and later employed 
to show the reliability of our models. Further, limitations of data and method will be pointed 
out. Chapter 8 discusses our findings of both analyses and the various robustness tests, before 
we present policy recommendations about what states have to considers to make IP work for 
development. Chapter 9 concludes our thesis. 
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Economic Development 
For decades economic growth has been the main focus of economic development research. 
Recently however, the concept of economic development has regained popularity among 
scholars and is now more often referred to as economic transformation (Jouanjean et al. 2017). 
The difference between the two is quite significant. Economic growth is the quantitative 
increase in output, measured in monetary value, whereas structural transformation is the 
movement into higher value-add activities. Economic growth is a relative straightforward 
concept, as it describes an increase in the aggregate value of goods and services produced 
within a certain territory over a defined period of time. Aggregate economic growth is the 
single most important factor affecting individual levels of income (Barro & Sala-i-Martin 2004). 
As such, it can be used to approximate the development status of the economy. Generally, the 
higher the aggregate value, the more advanced the economy is, as higher values refer to more 
sophisticated products. Similarly, the higher the growth rate, the faster the economy is 
growing. Economic growth has not just a major impact on the economy as a whole, but also 
the well-being of the population. It has been shown that poverty eradication has been most 
pronounced in regions where growth has been largest (Barro & Sala-i-Martin 2004). 

Economic development in contrast, relates to a structural transformation of the economy. To 
be more precise, structural transformation can be defined as the movement of labour and other 
productive resources from lower- to higher-productivity firms and sectors (McMillan & 
Rodrik 2011). 

Development through this lens implies two things: First, a structural transformation of the 
economy has to be accompanied by a transformation of its supporting institutions (a dual 
structural transformation). While the economy upgrades, the state’s capacity to regulate the 
economy and enforce economic policies and institutions (i.e. property rights, rule of law) must 
upgrade as well. Innovation and knowledge spillovers are unlikely to occur in environments 
where property rights are not enforced, and inflation is high (Berglof 2016; Aghion & Bircan 
2017). 

This has to be achieved within a changing landscape of global production. Globalisation has 
led to large amounts of technology and know-how from advanced economies being shared 
with less developed countries through global value chains controlled by multinational 
corporations (Baldwin 2016). From a developing country perspective, this implies lower entry 
barriers into the global economy. Policy makers now need to focus on integrating certain 
economic sectors into the specific parts of the value chain, rather than building up entire value 
chains on the national scale. 

More precisely, for LMICs this change in the global pattern of production implies two things: 
First, the upgrading of the economy in terms of a diversified production and export portfolio. 
Second, catching up with more advanced economies by moving closer to the technology 
frontier through imitation, adaption and transfers of sophisticated production technologies. 
Beyond this technology transfer, it refers to the process of productive capability accumulation 
rather than just the simple accumulation of wealth (Felipe 2015). Advanced economies are 
made up of industries and firms which have the capabilities to employ state-of-the-art 
technologies. These countries define the world’s technology frontier. In developing countries 
however, most firms often lack these sophisticated capabilities. A few technologically 
advanced firms usually coexist with a large number of backward firms (Freund 2016). The 
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challenge developing countries face today is to compress this highly unequal distribution and 
closing the distance to the technology frontier (Berglof 2016). 

A major driver when attempting to close that distance is the acquisition of new and/or 
enhanced capabilities. “Capabilities are all inputs that go into the production process; more 
specifically, they refer to the ability to produce by using and developing new technologies and 
organisations” (Felipe 2015: 2). The products and services of a firm reflect the capability set 
which it possesses. The ability of a firm to absorb and accumulate those capabilities will 
determine its competitiveness within the economic sector it operates in (Felipe 2015). 

In sum, economic development in the 21st century means for LMICs to structurally transform 
their economies through knowledge and technology transfers which are passed on from 
advanced to emerging and developing economies through value chains. Additionally, this 
form of structural transformation must also include a built up in the capacity of states to 
regulate markets, provide law and order and enforce innovation friendly institutions. 
However, for achieving such structural transformation, LMICs face specific obstacles, which 
could potentially be addressed through industrial policy instruments. However, this claim is 
hotly debated as the following literature review will show. 
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Literature Review: Industrial Policy – 
Explaining the government's role in economic 

devlopment 
Industrial policy, which had lost popularity ever since the uprising of the Washington 
Consensus in the early 1990s, has made a comeback in developing and developed economies 
alike. In its broadest sense, industrial policy can be defined as 

“… any type of intervention or government policy that attempts to improve the business 
environment or to alter the structure of economic activity toward sectors, technologies or 
tasks that are expected to offer better prospects for economic growth or societal welfare than 
would occur in the absence of such intervention” (Warwick 2013: 16). 

This definition acknowledges that industrial policy can be both, of horizontal and of vertical 
nature. Horizontal IP refers to the provision of an economic (roads, airports, ...) and social 
infrastructure (schools, specialized vocational training) which applies to all economic sectors 
more or less equally and does not discriminate between industries or firms. Vertical IP does 
discriminate in that it is designed to give specific sectors preferential treatment (sector specific 
subsidies). The latter is by far the more controversial version as it actively discriminates 
between sectors. 

Although IP has been treated like a taboo topic in certain policy circles as a result to the harsh 
criticism it faced, it has to be stressed that all government national economic policies in 
advanced and developing economies entail some elements of government intervention.1 
Consequently, there is quite a significant amount of literature on the topic. Most of the 
empirical literature has focused on the effectiveness of IP and how it should be measured. On 
the one hand, opponents of IP have largely relied on cross-industry econometric studies, 
aiming to prove that IP results in overall welfare losses for society. Proponents mostly use case 
studies to prove that IP can foster innovation and structural transformation. Both approaches 
have not been able to develop a convincing conclusion on the topic. While case studies lack 
generalisability, the cross-industry approach ignores that economic development goes beyond 
output growth and the success of IP is therefore not always quantifiable (Rodrik 2007). 

With this split in the empirical research in mind, we review the theoretical arguments made 
in favour and against IP. Essentially, the debate focuses on whether IP can correct market 
failures which are generally seen as an obstacle to economic progress for many countries, but 
especially to LMICs. The following section will therefore define market failures briefly and 
then go on to explain which types of market failures developing countries usually suffer from. 
After that the arguments about the pros and cons of IP are reviewed. 

  

                                                
1The Inter-American Development Bank speaks more cautiously of IP using the term “productive 
development policies” (Velasco 2014).  
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Market failure theory and developing countries 
Market failure can be defined as a situation in which two fundamental assumptions of the 
“First Fundamental Theorem” in welfare economics (Arrow 1951; Debreu 1959) are not 
satisfied. Under this theory, markets are most efficient in allocating resources under three 
conditions: First, there exists a set of markets, which allows for all supplied and demanded 
goods/services to be exchanged at prices that are publicly known. Second, there exists perfect 
competition amongst all producers and consumers (they are price takers). Third, there exists 
an equilibrium. When condition (1) and (2) are violated, markets will fail to allocate resources 
efficiently (Ledyard 2008, Mazzucato et al. 2016). In such situations, the question becomes how 
to deal with market failures. The opponents of IP argue that the state should not intervene into 
the economy at all, as markets might be able to correct the imperfections by themselves 
(Buchanan 2003). Another group of scholars argues in favour of government intervention to 
overcome market failures, as long as the potential costs of market failure outweigh the 
potential costs of government failure (Stiglitz et al. 1981; Tullock et al. 2002). The next chapter 
deals extensively with this question. 

The existing literature has studied market failures in many varieties. The most common causes 
for market failures in LMICs are coordination failures and imperfect information (Felipe 2015). 

Market imperfections due to information failures can occur in incomplete markets 
characterised by information asymmetries and high transaction costs. In such markets, agents 
usually do not have enough reliable public information at hand to decide whether a certain 
product is worth its price or not. Due to the high transaction costs agents are reluctant to enter 
into agreements (Mazzucato et al. 2016). Foster and Rosenzweig (1995) for example analyse 
the effect of learning spillovers on the adoption of high-yielding seed varieties in India. They 
find that the imperfect knowledge of farmers on how to manage these new seeds slowed down 
their adoption. This barrier was overcome through learning by doing and information sharing, 
as farmers that had more experience with the new seeds shared their experience. In this case, 
the role of the state could therefore be to correct failures of imperfect information for example 
through public information on products and services. This would imply a horizontal approach 
of IP (Stiglitz et al. 1981). The implication of information failures in developing countries is 
that few entrepreneurs actually are willing to enter into a new venture and introduce a new 
product. If the state does not manage to correct information failures, the introduction of the 
new product is likely to fail. On top of that, the entrepreneur will have to bear the costs of that 
failure on his own whereas the benefits of success would likely have to be shared with other 
competitors (Felipe 2015). 

Another justification for industrial policy are market failures due to coordination failures. As 
Stiglitz (1974, 1991) stresses, firms sometimes fail to coordinate their actions in the market. Due 
to the uncertain nature of business cycles characterised by upswings and downswings, firms 
develop different expectations and preferences on macroeconomic developments and then act 
upon them. The state’s role is to intervene into the economy and organise some form of 
coordination amongst agents. An example: Financial markets in developing countries often 
fail to provide sufficient capital to entrepreneurs which enter into new industries. 
Additionally, coordinated investments into related industries are also often lacking. This 
clearly hinders the diversification of production and the establishment of new industries. 
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Beyond these two types of market failures which are typical for developing countries, the 
provision of public goods is another cause for the state to intervene into the economy. If sellers 
cannot exclude non-buyers from using their product (non-excludable) and consumption of the 
good by one consumer will not limit the access to that good to any other consumer (non-
rivalrous), this will result in underinvestment in and therefore low provision of the good. The 
state’s role is often to intervene with horizontal policies which do not target a specific 
economic sector specifically but the economy as a whole. This is for example done through 
investments in public infrastructure projects or research (Mazzucato et al. 2014, 18). 

Theoretical arguments on Industrial Policy 
Within the literature on industrial policy exists predominantly two opposing orthodoxies: 
Those who prefer free market exchanges over state intervention (free market advocates), and 
those who prefer major state intervention to outweigh market failures, which we will call 
proponents. Between those extremes lay a number of positions which try to combine different 
aspects of the types. 

Free market advocates 
The view of free market advocates has been strongly supported by international organisations 
such as the World Bank or the IMF (especially in the 1990s). Sympathising with the ideas laid 
out in the Washington Consensus (World Bank 1997), they argue that the market and not state 
intervention should guide the industrialisation pattern of countries. According to this view 
there are three fundamental problems with industrial policy.  

First, it is argued that the government simply lacks the knowledge to implement industrial 
policies. In order to know in which economic sector to intervene, the government would have 
to understand the variety of opportunities, risks and constraints which firms face in this sector. 
In addition to that, the government would also have to understand the firms’ responses to 
government intervention. This however is a nearly impossible task as a report of the World 
Bank (1993) indicates. The report analyses the determinants of success of industrial upgrading 
in eight Asian economies which had experienced high economic growth rates in the previous 
years or even decades (Hong Kong, Indonesia, Japan, Korea, Malaysia, Singapore, Taiwan and 
Thailand). The authors of the report state: “The prerequisites for success were so rigorous that 
policymakers seeking to follow similar paths in other developing countries have often met 
with failure” (World Bank 1993: 6). The report concluded that sector specific industrial policy 
had failed in the eight countries because they did not have a net positive effect on industrial 
upgrading in the country. Furthermore, it was argued that even if the sector specific policies 
were successful in some instances, the level of administrative capacity needed to make 
industrial policy a success exceeded the one which existed in most developing countries 
(World Bank 1993). In line with this, opponents of IP argue that governments do not have the 
capacity, the resources or the expertise to successfully intervene in the economy with targeted 
policies. Pack and Saggi (2006) identify a large number of informational demands a 
government would need to fulfil in order to be able to perform vertical industrial policy 
successfully. The suggestion is of course, that industrial policy is highly unlikely to work as 
the requirements are too much for the government to fulfil. This is especially true for many 
LMICs. 
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As a second objection, critics highlight that industrial policy opens up new possibilities for 
corruption and rent-seeking by private elites. Industrial policy is a highly distributive act. If 
the government gets to decide which sector/firm will be favoured over others and which will 
get special treatments through tax deductions, local content requirements, subsidies or 
investment into R&D, private sectors will misuse their political connections to extract benefits 
and will thereby create unfair competition. On the one hand, this could reduce the willingness 
of new entrepreneurs to enter an existing market. On the other hand, this can make the existing 
companies less efficient in innovating and reducing costs, as they are partially protected from 
failure by the government (Hufbauer et al. 2013, 7). 

In conclusion, for these authors the risk of government failure outweighs the risk of market 
failure by far. They therefore argue in favour of the primacy of the market and prefer 
liberalisation of trade, deregulation, free movement of capital and a very low level of 
government intervention into industrial development. What this perspective ignores however, 
is that markets depend on a stable set of institutions in order to be efficient (Rodrik 2000). 
These institutions in turn have to be implemented and enforced by a central authority, which 
is capable of determining the right set of market friendly policies adequate to a given countries 
development stage. This raises the question why states that are capable regulating markets 
effectively would not also have the capacity to occasionally intervene into markets to steer 
them in the right direction. 

Proponents of Industrial Policy 
This view is most prominently countered by one of the most explicit proponents of IP: Ha-
Joon Chang. Essentially, Chang argues that if countries rely on free markets when aiming to 
achieve a structural transformation of their economy, they will not get very far. Market failures 
will in most instances not solve itself and have to be addressed by the state in order to diversify 
a country’s export portfolio and move up the global value chains (Chang 2015). 

Chang defines industrial policy very narrowly by describing “industrial policy as a policy 
aimed at particular industries (and firms as their components) to achieve the outcomes that 
are perceived by the state to be efficient for the economy as a whole” (Chang 1994, 59-60). He 
therefore distances himself from approaches that characterise all policies which might affect 
industrial development as industrial policy (e.g. horizontal policies). He rather focuses on 
policies in which governments actively target specific economic sectors and/or firms which in 
the eyes of the government could have the potential to bring the national economy in its 
entirety forward. This can be done by combining a variety of measure such as: (1) fiscal 
measures in the form of tariffs or subsidies; (2) financial measures through the allocation of 
public resources to specific industries of firms; (3) active production through state-owned 
enterprises and (4) public procurement. 

In line with the definition of economic upgrading given above, Chang argues that the goal of 
IP should be to overcome the countries comparative advantage and create a new competitive 
advantage. The implication being that countries should to a certain extend defy their 
traditional industries and focus on moving towards the establishment of new ones. The reason 
for why the state should not only facilitate the growth of sectors which make the most efficient 
use of existing abundant resources, but actually should create new, possibly capital- and skill-
intensive industries is twofold: First of all, factors of production are in fact not mobile. This 
stands in stark contrast to neo-classical theories relying on the principle of comparative 
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advantage such as the Heckscher-Ohlin model which assumes perfect factor mobility. This 
means that if external shocks change the export portfolio of a country, factors like labour or 
capital can simply be transferred from one industry to the other. In reality, Chang argues, this 
is not possible. Workers who are trained in one job cannot simply be transferred to another 
one. Machines used by one firm cannot simply be transferred to another one for another 
purpose. This makes the concept of comparative advantage not useful for medium-term 
adjustment. National economies cannot simply adjust their trade patterns to macroeconomic 
changes (Lin & Chang 2009: 490). 

Secondly, theories based on the comparative advantage principle assume that a certain 
product can only be produced by using one best technology and all countries have the same 
capabilities of making use of that technology. In Chang’s eyes, this is unrealistic as well. What 
differentiates developed from developing countries is that the former have a higher capability 
to innovate and use technologies. While authors like Lin (2009) argue that a country should 
gradually develop from labour-intensive to capital-intensive industries through reinvestment 
of surplus generated from making an effective use of one’s comparative advantage, Chang 
stresses that capital is always accumulated in an industry-specific form. Hence, even if the 
country would have an optimal capital-labour ratio, firms will not simply move into new, 
more capital-intensive industries. Their capital can only be deployed in a specific context. For 
long term industrial upgrading he argues, it is therefore necessary to constantly acquire new 
industry-specific capital. This means that a country has to defy its comparative advantage to 
a certain extent (Lin & Chang 2009: 491). 

For those two reasons Chang argues that it is the state’s job to actively create new industries 
and to a certain extent defy its comparative advantage. As entering a new industry and 
creating new markets through innovation is a highly uncertain process, markets will fail to do 
that job on their own, due to information asymmetries. Entering a new industry will produce 
important insights about the profitability of a market opportunity. It will reveal information 
about how long it takes for a firm to become profitable or how much capital is needed for 
investment. This information however will not only be available to the firm entering the new 
market but also to its competitors, which will acquire that knowledge without any investment 
costs. The state will therefore have to intervene to foster innovation and the creation of new 
technologies. This has to be done through subsidising and strongly protecting infant industries 
(Lin & Chang 2009). 

This conceptualisation has come under critique for numerous reasons. First, the focus on far 
sighted institutions on the national level implicitly assumes a perfectly functioning set of state 
institutions, which has sufficient a priori knowledge about which sector is best suited for 
intervention and how firms within the sector will respond to intervention. This ignores the 
criticism of free market advocates that most developing countries do not have the state 
capacity which would be necessary (Pack & Saggi 2006). This begs the question to what extent 
Chang’s theories can be applied to developing and many emerging economies with low state 
capacity. Secondly, the focus on industrial policy being directed from the national level ignores 
the important role industrial policy can play on the firm, regional or value chain level. 

Lastly, Justin Lin has criticised an approach to industrial policy which is designed to defy a 
countries comparative advantage. He agrees with Chang that it is mostly market failures 
which hinder economic progress in developing countries and therefore demand correction by 
the state. In contrast to Chang however, Lin argues that the state should not be involved in 
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creating new competitive advantages but should rather exploit its existing comparative 
advantages and gradually upgrade its economy based on that. In his eyes, the state plays the 
role of a facilitator in overcoming market failures that hinder innovation. He argues that the 
optimal industrial upgrading process is endogenous to the nation’s resource endowments. The 
role of the state is therefore to facilitate the emergence of sectors and firms which will use those 
resources which exist in relative abundance (comparative advantage) in a given country 
effectively. In the vast majority of developing countries, the most abundant resources are 
labour-intensive and resource-intensive ones. Labour and natural resources are usually 
available at low cost and in abundance, whereas skills and capital are not. In order for 
industrial policy to work, Lin argues the government’s strategy shall be to focus on the 
promotion of labour-intensive and resource-intensive sectors in earlier stages, while 
concentrating on supporting capital-intensive industries once the country’s wage level and 
productivity has risen due to reinvestment of the acquired surplus into higher human capital 
and better access to physical capital. As a point of orientation, policy makers can imitate the 
policies of countries with similar comparative advantages which have already had success in 
upgrading their economies further. This approach is in line with the so-called flying geese 
model which was used to describe the industrial policy strategies of some East Asian countries 
in in the 1950s and 1960s. As Lin stresses, it should not be the state’s business to create new 
competitive advantages by investing into sectors which make use of non-abundant resources. 
It is therefore not the state’s job to achieve international competitiveness of its economy by 
actively creating new industries exogenous to the country’s resource endowment structure 
(Lin & Chang 2009, 484-486). 

In his view, too many developing countries have tried and failed in creating capital-intensive 
industries. This strategy, he argues, would shift resources from efficient sectors to sectors 
which will not be able to work efficiently as they lack the basic resources for them to be 
successful. Due to this lack of resources, infant industries in developing countries which do 
not make use of abundant resources would normally be outcompeted quickly by international 
competitors. This requires the state to intervene heavily with strong protectionist measures 
and high levels of subsidies, which reduces the amount of reinvestments into human capital 
and access to physical capital. Additionally, the development process under Chang’s model is 
slowed down by strong incentives for rent-seeking which further corrupts the often already 
weak state institutions in developing countries. The state simply becomes a “long-run 
nursemaid” to non-efficient infant industries instead of being a “midwife” to sectors which 
make effective use of abundant resources (Lin & Chang 2009, 486/487; Lin et al. 2010). 

Lin’s approach to industrial policy is therefore an attempt to reconcile the concepts of the 
primacy of the free market and of state intervention. While he does argue for state intervention 
to overcome market failures, he does not support an industrial policy which tries to create new 
industries without paying attention to market signals. In his view, the market is the ultimate 
driver of economic development. The state is only a facilitator. However, his approach too 
ignores the issue of state capacity. Even if the state is only involved in promoting industrial 
policies which exploit a country’s comparative advantage, it still requires an efficient 
bureaucracy which possesses the embeddedness to understand the context and the needs of 
the national industries and the autonomy of corrupt attempts to influence policy decisions by 
political and economic elites. The so-called embedded autonomy (Evans 1995) is simply 
assumed by Lin, which is an unrealistic assumption for many developing countries. 
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Additionally, he too analyses industrial policy from a national perspective which makes his 
approach blind to the increasing fragmentation of global production over the last decades. 

Between the Duality of Industrial Policy 
One of the most prominent approaches, which also tries to break free from the polarity of state 
intervention versus primacy of the market, comes from Dani Rodrik (2007). He argues in 
favour of an industrial policy that mediates and facilitates learning between government and 
business sectors. For him, a lack of knowledge from the government and the potential of 
corruption is not unique to industrial policy but is common to many other kinds of 
government policies where the role of the state is generally recognised as useful (Rodrik 2008: 
8). Furthermore, Rodrik argues that the question whether or not to perform industrial policy 
can be seen as rather irrelevant, as most governments are effectively involved in it: 

“The reality is that industrial policies have run rampant during the last two decades – and 
nowhere more than in those steadfastly adopted the agenda of orthodox reform. If this fact 
has escaped attention, it is only because the preferential policies in question have privileged 
exports and investment – the two fetishes of the Washington Consensus era – and because 
their advocates have called them strategies of ‘outward orientation’ and other similar 
sounding names instead of industrial policies. Anytime a government consciously favours 
some economic activities over others, it is conducting industrial policy. And by this 
standard the recent past has seen more than its share of industrial policies” (Rodrik 2007: 
119). 

The question research should primarily address is therefore not if states should get involved 
with industrial policy, but rather how and under which circumstances. 

Rodrik also highlights the importance of relational interdependency between the state and 
business sector and by doing that directly addresses one of the key problems of Chang’s 
approach. Chang’s conceptualisation of industrial policy implicitly ignores the relevance of 
government learning in the process of intervention. Not only do most states not have the 
capacity to collect and process enough information in advance of their intervention into the 
allocation of resources but also is the application of this knowledge relational. Industrial policy 
always involves at least two important stakeholder groups – industry and government – and 
engaging in industrial policy requires a mutual learning process between the two. Rodrik 
emphasises the importance of interdependence between business and state in an environment 
of uncertainty, which is an inherent part of any government intervention. He therefore defines 
industrial policy as: 

“a discovery process … where firms and … government learn about underlying costs and 
opportunities and engage in strategic coordination … I start also from generic market 
failures, but then I take it as a given that the location and magnitude of these market failures 
is highly uncertain.  … the task of industrial policy is as much about eliciting information 
from the private sector on significant externalities and their remedies as it is about 
implementing appropriate policies” (Rodrik 2007). 

Basically, Rodrik argues that industrial policy processes must be shaped by three core 
characteristics: Embeddedness, carrots and sticks, and accountability. 

First, precisely because IP is a discovery process the government does not know in advance 
what is needed for a successful targeted industrial policy. A government implementing 
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subsidies or tariffs independently of the business sector can therefore not be a model for 
industrial policy. Rather the state has to establish a collaboration with the private sector which 
very often has much more and better (although also imperfect) knowledge. In sum, the state 
bureaucracy needs to be embedded into private sector networks. This requires bonds and 
channels between the state and the economy. Secondly, the state needs to have the capacity to 
encourage investments into new economic activities (carrots), but also needs the capacity to 
withdraw support from economic sectors if the investments fail (sticks). This requires a 
bureaucracy that is able to set sunset clauses, monitor them and, if necessary, has the 
autonomy to withdraw support. Finally, if the bureaucrats monitor economic activities, then 
they have to be held accountable for the decisions they make. Therefore, their operations have 
to be performed in a transparent way and bureaucrats will have to justify the choices they 
made when the outcome of an IP endeavour deviates from the targets set in advance (Rodrik 
2009). 

Rodrik’s concrete policy advise is consistent with the importance which political scholars have 
attributed to the importance of a functioning, autonomous but also embedded state 
bureaucracy, which is able to implement policies effectively and monitor the implementation 
process (Mann 2008; Evans 1995). 

However, what this approach ignores is that the very same scholars have also pointed to other 
components of state capacity which are essential for any successful policy process. One 
important dimension to mention would be coercive capacity. Even if a state has the 
appropriate communication channels into the private sector and an efficient bureaucracy, this 
does not guarantee a successful policy process. It may enable the state to determine an 
appropriate set of policies, but it does not allow the state to enforce them against the resistance 
of powerful special interest groups. This is especially important when it comes to vertical 
industrial policy where the state actively discriminates between sectors. However, as 
economic development is a constant struggle between incumbent firms trying to prevent the 
market entry of new competitors the state will have to enforce IP against the will of powerful 
economic elites which dominate the traditional sectors of the economy. Only then will it be 
able to transform the economy structurally. 

This lack of attention to other components of state capacity and how they might affect the 
impact of IP on economic progress presents a gap in the literature which this thesis tries to 
address. This research gap has also been recognised by other scholars such as Berglof (2016) 
or Campos and Bruzst (2017).  
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Theory: Challenges to Industrial Policy Today 
As previously stated, the landscape for industrial policy making has changed. The 
fragmentation of production into GVCs implies new possibilities and challenges for LMICs. 
Different policy instruments might be relevant for different countries. And different policy 
instruments may in turn put varying requirements on state capacity. This complementarity 
between the policies that might be appropriate for a given country in a given context, and the 
capacity of that country to determine, implement and enforce these specific policies is crucial 
for the understanding of the conditions under which IP may be able to drive economic 
development. For this reason, the following theoretical framework will introduce the 
theoretical literature on state capacity and GVC and on their implications on industrial policy 
making. Along the lines with our deductive research approach we will be able to establish our 
main hypotheses based on that theoretical literature and operationalise a thorough 
measurement in order to answer our research question. 

Global Value Chains 
GVCs play a major role in the development and upgrading of the economy. They facilitate a 
knowledge, skill, and capability transfer from developed to developing countries. Further, 
rather than building up a whole domestic supply base to be able to export, GVCs allow it to 
specialise in one task, making it is easier for developing countries to integrate into the global 
market and start the industrialisation of their economy. 

Definition of Global Value Chains 
The GVC concept “gained popularity as a way to analyse the international expansion and 
geographic fragmentation of contemporary supply chains” (Gereffi 2014: 10). The “main 
objective of GVC studies is to explore the interplay between value distribution mechanisms 
and organisation of the cross-border production-consumption nexus” (Inomata 2017: 19). 
GVCs aim to provide a holistic view of economic activities, from a product’s inception over its 
different manufacturing steps to consumption by its final user. The GVC framework sees “the 
global economy as consisting of complex and dynamic economic networks made up of inter-
firm and intra-firm relationships” (Gereffi 2014: 10). With the help of GVCs, it is possible to 
identify which firm or country contributes how much value to a final product. 

GVCs emerged in the 1960s, when large, vertically integrated transnational corporations 
started to disintegrate their supply chains by making use of modern ICT and transportation 
technologies (Gereffi et al. 2005). As a consequence, trade patterns changed. Today more than 
80% of goods traded worldwide are traded within a value chain. Additionally, the trade in 
intermediate goods increases steadily. Measured in import contents of exports, intermediate 
goods were responsible for 20% in 1990, 40% in 2010, and are forecast to reach 60% in 2030 of 
goods traded ((UNCTAD 2013). 

Disintegrating the value chain and outsourcing non-core, often low value-add activities to 
offshore, often cheap labour locations, has a number of consequences for the companies 
offshoring and the economies taken on these low value activities. Firms outsource non-core 
activities such as mass production or generic services to focus on higher value-add tasks, such 
as innovation or marketing. Countries take on tasks for which they possess a comparative 
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advantage, often cheap labour. Starting to manufacture simple products or offering low value-
add services means exposure to the global economy, which leads to the earning of foreign 
exchange through foreign direct investment and/or trade. This can also result in cross-country 
learning, which may lead to economic upgrading. As Taglioni and Winkler summarise, “the 
new GVC-enabled flow of know-how from high-income countries to LMICs is a key factor in 
determining the role of GVCs in industrial development. LMICs can now industrialise by 
joining GVCs without the need to build their own value chain from scratch” (2016: 12). 

The GVC concept provides a holistic overview of activities within the production network 
between firms and countries. It does so by using two different perspectives, top-down and 
bottom-up (Gereffi, 2014). Hereby, the top-down perspective focuses on lead firms and 
industry networks and deals with the industrial governance of GVCs by lead firms. The 
bottom-up perspective focuses on clusters, regions, and countries and is concerned with 
upgrading. 

The next section of this chapter briefly examines the top-down perspective on GVCs which 
deals with industrial governance and how firms protect and leverage their core capabilities in 
GVCs. This is important in the context of LMICs for the following reason: Today, FDI by 
multinational companies is the main driver of global production networks, decisively 
influencing the distribution of value added across countries. FDI inflows were 34 times higher 
in 2013 compared to 1980 (Taglioni & Winkler 2016). As such, it is imperative to know how 
international corporations govern their value chains. Only then can sound IP be formulated, 
implemented, and enforced. 

Following the top-down perspective is the bottom-up perspective, which looks at how 
upgrading within GVCs can be achieved. It does so by reviewing various forms of upgrading, 
before then formulating strategies of how to enter GVCs in the first place, how to strengthen 
the links within GVCs, and how to turn GVC participation into sustainable development. 

Governing Global Value Chains 
The top-down perspective of GVCs is concerned with lead firms and industrial networks and 
analyses the industrial governance of GVCs. As such, it is imperative to understand how and 
why industrial networks emerged, i.e. why firms choose to outsource certain activities, and on 
what grounds their decision is made as to where to. 

The Reasoning for Outsourcing 
Kogut (1985) argues that the answers to the questions as to where the value-added chain of a 
firm’s product should be broken across borders and in which functions a firm should invest 
its resources is based on the interplay between comparative advantage of countries and 
competitive advantage of firms. The comparative advantage of a country “influences the 
decision where to source and market” (Kogut, 1985: 15). This decision is most certainly 
grounded on costs, with locations with cheaper labour costs often having an advantage over 
locations with more expensive labour costs. Other deciding factors could be the existence of 
relevant resources, capabilities or knowledge in that country, existing infrastructure, or other 
incentives, such as tax breaks or large customer groups. 

The decision regarding which areas of the value chain a firm concentrates on and which ones 
it outsources is based on the competitive advantage of the firm. The competitive advantage of 
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a firm can be capabilities or proprietary characteristics, such as a brand name (Kogut, 1985). 
For instance, if Firm A has its competitive advantage in the marketing of products rather than 
their production, it might find it advantageous to outsource production and focus these 
regained resources fully on marketing. Another firm, Firm B, has a comparative advantage in 
manufacturing, be it given cheap labour costs or high-quality or specialized manufacturing 
processes, and can pick up the manufacturing activity from Firm A, making it a supplier to 
Firm A. There exist different types of inter-firm relationships, each with its own implications 
for economic upgrading. These types can occur within two different kind of value chains, 
producer-driven and buyer-driven value chains. 

Producer-driven value chains have a strong focus on technological and manufacturing know-
how and are often capital intense. They are therefore attractive for economic development, as 
FDI in these chains includes the transfer of knowledge and skills. However, production 
expertise is a core competence of the firm and thus is protected. Therefore, firms are reluctant 
to share this competence with others; it is only deployed and developed within the firm. 
Internationalising their production chain is done through the use of owned or fully controlled 
subsidiaries, mitigating a willing or unwilling sharing of their core competence. A 
characteristic of producer-driven chains is that they have more connections to affiliates of the 
same firm than to third-party firms (Taglioni & Winkler 2016). 

The most striking characteristic of buyer-driven value chains to producer-driven ones is that 
they have more linkages with legally independent firms than with the same firm (Gereffi 
1994). Buyer-driven chains are mostly found in simple yet labour intensive products, such as 
apparel, home goods, agriculture, and toys. Innovation within these industries comes from the 
areas of design and marketing, rather than manufacturing. This means that production can be 
easily outsourced (Taglioni & Winkler 2016). Given the low skills requirement to join these 
chains as a supplier, they are an attractive way for developing countries to enter GVCs. 
However, buyers often ‘shop around’ in these types of chains, which may lead to extensive 
price pressures. Competing on price can have low margins as a consequence, hence 
investments in new technologies and capabilities decrease, locking a supplier or country in 
low-value add activities. 

Having shown the two kinds of value chains companies choose to outsource certain activities 
in, we are now moving on to how lead firms govern their value and supply chains. 

Relationships between buyers and suppliers 
Gereffi, Humphrey and Sturgeon (2005) propose a theoretical framework to help explain 
governance patterns within GVCs. These can be applied to and observed on the global and 
local level. They do so with the help of four existing streams of literature: transaction cost 
economics, technological capabilities, firm-level learning, and production networks. With this, 
they identified three variables that play a major role in how GVCs are governed and change. 
These variables are (1) the complexity of the transaction at play, (2) the ability to codify 
transactions, and (3) the capabilities in the supply-base.  

This is important for our research question, as the relationship between lead firms and 
suppliers can give answers to the questions why some firms are able to upgrade, while others 
are not. Better understanding a lead firms’ behaviour also helps explaining FDI decisions, 
which are a major source of skills and technologies in LMICs. 
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Transaction cost economics, i.e. the costs occurring when dealing with a third party rather than 
intra-firm, plays a major role for why certain activities remain in-house, while others are being 
outsourced. “First, the more customized the product or service, the more likely it is to involve 
transaction-specific investments” (Gereffi et al. 2005: 80). This means the risks for opportunism 
increase, which then either leads to increased costs due to the need for safeguards or rules out 
outsourcing altogether. “Second, even without opportunism, transaction costs increase when 
inter-firm relationships require greater coordination” (ibid.). This is the case for time-sensitive 
goods, where more stringent coordination across firm-boundaries is crucial for successful in-
time delivery. It is also the case for non-standard or customised products, where a greater 
knowledge transfer from one firm to the other is needed. Therefore, it might be cheaper to 
vertically integrate rather than to outsource. 

However, transaction cost economics itself limits this logic. In the case of non-standard or 
customised products a frequency variable must be applied. It might still be cheaper for the 
buyer to outsource the manufacturing of a customised product when it is only needed 
infrequently, as producing it itself would be more expensive. Additionally, Gereffi et al. give 
some more reasons why “complex and tightly coordinated production systems [not] always 
result in vertical integration” (2005: 81). They argue that firms have some control mechanisms 
to dampen opportunism, coordination costs and asset specificity by drawing insights from 
network theory. Repeat transactions between firms and a possible mutual dependency arising 
from this, as well as social norms and reputational risks decrease opportunistic behaviour and 
transaction costs. This leads to more complex interactions between firms than transaction cost 
theory would predict. 

Gereffi et al. identify another reason why firms are willing to outsource the manufacturing of 
their key inputs by looking at the literature on firm capabilities and learning, which is based 
on the resource-based view of the firm. According to this stream of literature, “how and 
whether firms can capture value depends in part on the generation and retention of 
competencies (that is, resources) that are difficult for competitors to replicate” (Gereffi et al. 
2005: 81). This means that in reality, even the most vertically-integrated firm will not produce 
all inputs for its end product itself, as there are some firms that are capable of producing these 
inputs better and/or cheaper. This is because “the learning required to effectively develop the 
capability to engage in certain value chain activities may be difficult, time-consuming, and 
effectively impossible for some firms to acquire, regardless of frequency or scale economies” 
(ibid.). This relates to the core competency of the firm, which argues that firms that focus solely 
on their core competency and rely on the complementary competencies of other firms are more 
successful than vertically integrated firms (Prahalad & Hamel 1990). 

The authors argue that the learnings from transaction cost economics, technological 
capabilities and firm-level learning can also be applied to global production networks. They 
base their argument on the works of geographers (Hughes 2000; Henderson et al. 2002; Dicken 
et al. 2001) that show “that co-ordination and control of global-scale production systems, 
despite their complexity, can be achieved without direct ownership” (Gereffi et al. 2005: 81). 
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Based on these theoretical insights, Gereffi et al. identified five different types of how global 
value chains are governed. These types cut across geographic boundaries, with lead firms and 
suppliers often dispersed around the globe. The types are: (1) Market, (2) Modular, (3) 
Relational, (4) Captive and (5) Hierarchy (Figure 1). These types have to be understood as a 
spectrum, with Markets on the low end having low explicit coordination and power 
asymmetry, while vertically integrated firms (hierarchies) on the other hand have a high 
degree of explicit coordination and power asymmetry. 

The factors determining which type of governance will arise within the value chain are 
summarised in Table 1. Gereffi et al. (2005) note that there is a total of eight possibilities that 
can be generated out of the three factors. However, only five combinations generate global 
value chain types, with the other three either being unlikely to occur (low complexity, low 
ability to codify, and either high or low capability of supplier), or the supplier not being chosen 
by the buyer (low complexity, high ability to codify, low ability of supplier), which is “not a 
governance type per se” (Gereffi et al., 2005: 87). 

Table 1: Key Determinants of GVC Governance 
Governance 

type 
Complexity of 

transaction 
Ability to codify 

transactions 
Capabilities in 
the supply-base 

Degree of explicit 
coordination and 
power asymmetry 

Market Low High High Low 
 
 
 

High 

Modular High High High 
Relational High Low High 
Captive High High Low 
Hierarchy High Low Low 

Source: Gereffi et al., 2005: 87 

  

Figure 1: Five Global Value Chain Governance Types 

Source: Gereffi et al 2005: 89 
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These five forms show how firms relate to one another, i.e. how they transact and how 
information flows between them. It is important to note here that these relationships are not 
static. Suppliers and buyers can change their relationship to one another through upgrading, 
learning, and the acquisition of new capabilities. This is part of the bottom-up perspective of 
value chains and will be examined next. 

Economic Upgrading in Global Value Chains 
Gereffi defines upgrading as “the process by which economic actors – nations, firms and 
workers – move from low-value to relatively high-value activities in global production 
networks” (2005: 171). Typically, but not always, the performing of higher value-added tasks 
requires better skills (Ahmad & Primi: 2017). Therefore, the acquisition of new technologies 
and capabilities is crucial. Learning is especially important for the individual firm; without 
any or only limited absorptive capacities, a sustained upgrading cannot be achieved. 

Upgrading on the Firm Level 

The GVC literature distinguishes between the high route and the low route to achieving 
development (Kaplinsky & Morris 2003; Kaplinsky & Readman 2001). These two roads 
depend on production costs (Milberg & Winkler 2011). On the low road are firms that are 
unable to acquire better technology and capabilities but stay competitive by lowering their 
margins. These firms are trapped in low value-added activities, leading to a ‘race to the 
bottom’. In contrast, on the high road are firms that raise productivity and value-add through 
innovation, facilitated by the interaction with and knowledge-transfers from lead firms and 
other firms in the value chain. Instead of competing on labour costs, here skills, technology 
and value-add are important. Being able to achieve higher value-add through innovation can 
lead to sustained growth in a virtuous circle. The high road is identified as economic 
upgrading and is what policy makers should have in mind when designing IP (Rossi 2013). 

Firms can avail of different types of upgrading. These are summarised in Table 2. The most 
prominent types of upgrading are the four types mentioned by Humphrey & Schmitz (2002): 
Process, product, functional, and inter-sectoral upgrading. The majority of these upgrade 
types are grounded on the acquisition of new capabilities, skills and/or technologies. The 
types of upgrading are also often related. For instance, product upgrading is related to end-
marketing upgrading, as both involve the movement into new product segments or markets. 
It is also important to mention that all forms of upgrading hinge on the ability of the firm to 
learn. If a firm is unable to do so, it is unlikely to achieve upgrading. 
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Table 2: Different Forms of Firm-Level Upgrading 

The literature mentions that upgrading can be achieved by integrating into a GVC, as firms 
are then exposed to new actors with different products and processes, which facilitates and 
accelerates learning. Some mechanisms are more advanced technologies, better inputs, and 
new markets and customers. 

1. Through the interaction with international buyers and suppliers when integrating into 
GVCs, firms can better access more advanced technology, skills, and knowledge 
(National Board of Trade 2013; OECD 2013; WTO 2014). This is important, as 
upgrading may not purely depend on value-added trade participation and domestic 
value-added, “but may also depend on participating in GVCs of increasing 
technological sophistication” (Marcato & Baltar 2017: 9). Hence, the degree of 
technological sophistication a firm is exposed to defines how much the firm can 
upgrade 

2. Through integrating into GVCs, firms can access higher quality intermediate inputs 
more easily, which can raise a firm’s productivity levels and foster learning. Having 
access to better intermediaries itself has three effects (OECD 2013): (1) a price effect, 
meaning that fiercer competition among producers leads to lower prices of 
intermediate inputs (Grossman & Rossi-Hansberg 2008; Amiti & Konings 2007), (2) a 
supply effect, meaning that there is a greater variety of intermediate inputs available 
to choose from, and (3) a productivity effect, which means the ability to innovate may 
be stimulated through access to foreign knowledge by importing intermediates 
(MacGarvie 2006; Bøler et al 2015). 

  

Form of upgrading Description Source 

Process upgrading Improving existing production processes to more 
efficiently transform intermediate goods into final 

products 

 
 

Humphrey 
& Schmitz 

(2002) 
Product upgrading Moving into more sophisticated product lines 

Functional upgrading Acquiring new or abandonment of existing functions 
to increase the overall skill content of the activity 

Inter-sectoral upgrading Movement of firms into new productive activities 

Organisational upgrading Producers are organising in a novel way, e.g. joint-
venture 

 
UNIDO 
(2009) Territorial upgrading Focussing on a certain locality or underdeveloped 

region when upgrading 

Structural upgrading Concerns the firm size and organisational structure 

Entry into a GVC by a new 
actor 

A new actor enters the GVC  
Fernandez-
Stark et al. 

(2011; 2014) 
End-marketing upgrading Moving into more sophisticated markets with 

rigorous standards or into larger markets with 
mandatory production on a larger scale and price 

accessibility 
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3. The access to new markets and new customer groups also facilitates upgrading. For 
instance, Bernard & Jensen (1999) show that exporters outperform non-exporters in the 
same sector or country in productivity, skills, and wages. However, this can be due to 
two reasons. Either only more productive firms are able to absorb the additional costs 
that arise when trading internationally, meaning that higher productivity is a 
prerequisite for exporting. The other possibility is that firms learn while exporting and 
thus increase their productivity over time. Their products become competitive on the 
world market and are then more likely to outperform non-exporting domestic 
producers. Whichever direction the causality holds, being exposed to international 
competition increases a company’s capabilities. This also has to do with being forced 
to increase efficiencies given international competition. 

By integrating into GVCs, firms are exposed to global buyers and suppliers. This facilitates 
learning and technology transfers, through which upgrading is facilitated. To make these 
developments work for the economy at large, parallel processes have to take place. This is 
where we turn to next. 

Effects of GVC Integration on the Economy 
From a developing country perspective, economic upgrading overcomes the old trade and 
development paradigm, which is based on exploiting their comparative advantage on cheap 
labour costs (Rossi 2013). Upgrading of the economy is not purely about transitioning from an 
agricultural to a services economy anymore. It is about achieving higher value-add production 
by use of skills, technology, and know-how. Economies can achieve this and accelerate their 
industrialisation through the integration of domestic firms into GVCs. Rather than needing to 
build-up whole industries and supply bases, states can specialise in one task within the value 
chain. This is often easier to achieve than building up a whole supply chain domestically and 
can serve as a first step in a development process (Engel & Taglioni 2017). Taglioni & Winkler 
(2016: 28) have identified five transmission channels through which economic development in 
GVCs occurs: 

1. Forward links, which is the sales of GVC-linked intermediate goods to the local 
economy, resulting in an upsurge of production and/or productivity in downstream 
sectors. 

2. Backward links, which are GVC-linked purchases of local inputs, leading to rising 
production and/or productivity in several domestic upstream sectors.  

3. Technology spill-overs, the access to and use of better technologies, which is brought 
into the country through FDI. Local firms increase their productivity in the same or 
related downstream/upstream sectors as a result of GVC production. 

4. Skills upgrading, which is linked to channel three. While channel three concerns 
technology upgrading, channel four is about upgrading the skills of the labour force 
through training and demand for higher-skilled workers. It is linked to channel three, 
as often higher skills are needed to use better technology. 

5. Minimum scale achievements, which states that GVC participation “stimulates 
investments in infrastructure that would otherwise not be profitable and that may spur 
local production in other sectors” (Taglioni & Winkler 2016: 28). 
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These five transmission channels have a variety of effects on the local economy (see Figure 2). 
The first two channels, forward and backward links, create a demand effect and an assistance 
effect. Lead firms require better inputs from local suppliers and can achieve this through 
training them, i.e. technology and skills sharing, advance payments so that local suppliers can 
invest, or other forms of assistance. These two links also create technology spill-overs, which 
improves the productivity of local firms through two mechanisms: a diffusion effect, that is 
knowledge and technology is spread through the local supply base, and availability and quality 
effects, meaning GVC participation increases the availability and quality of inputs given 
international competition. 

GVC integration can have a pro-competition effect and restructure the market through 
international competition on the supply and demand side. This can also extend to domestic 
firms not participating in GVCs. International competition increases the competition for the 
limited resources within the country, meaning that efficiencies are increased, which results in 
an overall increase of productivity. Another effect is the demonstration effect, which holds that 
local suppliers increase their productivity through reverse engineering or imitating 
knowledge and technology that was brought into the country through FDI and GVC 
participation. 

Minimum scale achievements amplify the pro-competition effect, as they increase investment into 
infrastructure and services that are needed to efficiently participate in GVCs. The 
infrastructure and services can then also be used by local firms. Minimum scale achievements 
also have a sustainability effect, the ability of a country to sustain GVC participation over time. 
Local firms using the infrastructure can themselves start to integrate into GVCs. 

GVC participation also has three effects on the labour market. There is a demand effect, meaning 
that GVCs participation involves the need for higher skilled labour. There is also a training 

Figure 2: Five Transmission Channels for Economic Development 

Source: Taglioni & Winkler (2016: 28) 
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effect, as firms involved in GVCs are earlier/more exposed to new technologies compared to 
non-GVC participating firms. A labour turnover effect means that the knowledge embedded in 
the work force of the GVC-participating firm is being disseminated throughout the local 
economy when workers move to other firms. 

To avail of these positive effects of GVCs, economies need to overcome a number of obstacles. 
The upgrading of firms is unlikely to happen in a vacuum. For firms to climb up the value 
chain, parallel processes of development have to take place in the hosting economy (Engel & 
Taglioni 2017). 

Obstacles to Global Value Chain Integration 
As shown, integrating into GVCs can have an overall positive impact on the firm and the 
domestic economy. This positive impact can also extend to domestic firms that are not (yet) 
integrated into GVCs. However, integration into GVCs and upgrading therein do not happen 
naturally. Especially LMIC face obstacles when integrating and upgrading in GVCs. To be 
successful, “domestic pro-investment, pro-skills, pro-jobs, and pro-growth reforms” (Taglioni 
& Winkler 2016: 26) are needed. Next, we turn to obstacles that need to be overcome to (1) 
integrate into GVCs, and (2) use GVCs to upgrade the economy. Effective IP is one way to 
overcome these obstacles. 

One can distinguish between two sets of obstacles: obstacles that hinder the attraction of FDI 
or integration of domestic firms into GVCs in the first place, and obstacles that hinder 
upgrading. Though, these two sets often go hand in hand. 

There are four obstacles to the attraction of FDI or integration of a local firm into GVCs. These 
are related to labour productivity, infrastructure and logistics, access to markets, and private 
property and other rights and regulations. 

1. Besides labour costs (Kogut 1985), labour productivity is one of the deciding factors of 
where a multinational company outsources or offshores to. For instance, labour costs 
steadily rose in China and now surpasses Sub-Saharan Africa, yet low value-added 
manufacturing tasks remained in China given higher labour productivity compared to 
Sub-Saharan Africa (Degaine et al. 2017). Thus, labour productivity matters when 
attracting FDI. This is also important for local firms that want to integrate into GVCs, 
as they have to compete on costs when productivity is lower. This could leave them 
with insufficient revenue to invest and upgrade their production facilities, locking 
them in low-value add activities. 

2. To take part in GVCs, a certain level of infrastructure and logistical capabilities are 
needed (Dollar 2017). Weak transportation links and inefficient customs and 
bureaucracy impair trade. These effects are severe in sectors that require parts to be 
moved back and forth across borders between production stages. Countries with very 
high trade costs will not be able to participate in GVCs, and any exports are likely to 
be traditional goods, often primary products that do not need to be re-imported. 

3. Access to markets and trade agreements is related to transportation and logistics from 
a cost perspective. Existing trade agreements with other countries are often a 
prerequisite when FDI decisions are being made. This is important, as the production 
of a final good is fragmented across several countries. Therefore, trade costs increase 
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the purchase price of inputs, parts, and components. Escaith (2017) shows that trade 
frictions translate into an average increase of 18% of the production cost in a single 
stage of the value chain. Important here is also the scope of the trade agreements. 
Ahmad & Primi (2017) show that multiple smaller overlapping trade deals can have 
the exact opposite effect of what they intend. Instead of facilitating trade, small and 
medium sized firms stop exporting, as they face higher relative fixed costs compared 
to bigger firms. 

4. Private property protection and other weak regulations constitutes another obstacle 
to the attraction of FDI, which is unlikely to choose a country without adequate 
protection of intellectual and other property, such as assets and equity (Dollar & 
Kidder 2017). It is also shown that it is not just the institutions within a country that 
matter, but also the institutional setting of its neighbours. Countries surrounded by 
neighbours with weak institutions are less likely to participate in GVCs (Dollar et al. 
2016; Miranda & Wagner 2015). 

Overcoming these obstacles can facilitate the entry into GVCs of domestic firms and/or the 
attraction of FDI. This can be done by creating “world-class GVC links and a world class 
climate for foreign tangible and intangible goods” (Taglioni & Winkler 2016: 7). One way to 
do this is through the opening of export processing zones (EPZ). EPZs often have superior 
logistics, special laws and regulations, and expedited customs clearance, making them an easy 
way for policy makers to attract FDI. While EPZ increase a country’s exports and employment, 
the special laws and regulations surrounding them mitigate spill-over effects and learning 
between international and domestic firms, one of the most important sources for upgrading 
(Escaith 2017). 

A few other factors have to be considered before a policy decision about how to integrate into 
GVCs can be made. Each country has a specific set of factor endowments, such as natural 
resources, available skills and capabilities, and a unique institutional setting that defines its 
comparative advantage. When integrating into GVCs, policy makers face the question if they 
should conform to these capabilities or defy them (Lin & Chang 2009). Conforming often 
entails that states should play a facilitating role by helping local firms to take advantage of a 
county’s current factors of production. Hence, in LMICs activities would primarily revolve 
around labour and resource-intense activities such as manufacturing or the extraction of 
natural resources, while capital- and knowledge-intense activities would be refrained from. 
Doing this would also mean to work with the current economic elite in that country, making 
changes potentially easier to achieve. Yet the danger of rent-seeking behaviour also exists in 
this scenario. New entrepreneurs and foreign investment are less likely to be attracted if 
government programmes target only existing firms and sectors. This could also dampen local 
innovativeness and efficiencies, as firms are partially protected from failure by the 
government (Hufbauer et al. 2013). 

The other option is to defy a country’s comparative advantage and actively seek to enter value 
chains of industries and sectors that currently play only a minor or no role at all in the country. 
By doing that, it is potentially possible to acquire a host of new technologies and capabilities 
not currently available for the economy. One way this strategy could be achieved is to scan the 
global economy for promising new technologies to be able to integrate into its value chain 
from at an early stage (Altenburg 2011). Yet, this strategy is also harder to achieve for LMICs, 
as they need well and functioning bureaucracies that can identify and attract promising trends 
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to their economies. A second challenge is that current economic actors benefit from the status 
quo and hence resist change. States need to be able to fend off these pressures to integrate into 
new value chains (Taglioni & Winkler, 2016). 

Whichever scenario developing countries choose, integrating domestic firms or attracting 
foreign FDI and know-how, the state must possess a certain level of capacity to effectively do 
so. States with weak institutional, administrative and bureaucratic settingss are less likely to 
establish “world-class GVC links and a world class climate for foreign tangible and intangible 
goods” (Taglioni & Winkler 2016: 7). To do this, a sophisticated policy process must be in place, 
and states need to have the capability to enforce their policy decisions effectively. 

The capabilities of the state are also needed once the integration into GVCs was successful to 
then upgrade and transform the economy. The state must be able to facilitate spillovers and 
learning between foreign and domestic firms, develop financial and human capital, and evolve 
its institutions and capabilities. 

1. Once integrated into GVCs, the labour force learns through being exposed in an 
international setting. However, skills development and learning also has to take place 
in the wider labour force. With increasing upgrading, technologies and processes are 
becoming more and more sophisticated. Hence the demand for higher-skilled workers 
increases. Not being able to match the demand can hinder upgrading (Taglioni & 
Winkler 2016). A way to overcome this is through targeted vocational programmes, 
better educational institutions, or through the attraction of foreign skilled labour. 

2. Low absorptive capacity of firms is another important obstacle to overcome to 
successful upgrading. This is especially important for less developed domestic firms. 
Intensified competition forces prices down and production and technological 
capabilities up. Suppliers that lack absorptive capacities to increase their capabilities 
and competitive advantages become extremely vulnerable. If firms are not able to 
integrate new and better technologies, progress might be lost when FDI leaves the 
country (UNIDO 2004). Hence, there is a need for governments to understand what 
particular challenges firms or sectors face, and how these can be overcome best. 

3. A lack of institutional sophistication is another obstacle. “The economic complexity 
and institutional sophistication required to upgrade into higher value-added tasks and 
products over time—in the context of the emergence of globally integrated lead firms—
are lacking in many middle-income countries” (Engel & Taglioni 2017: 120). 
Institutions are crucial to integrate and upgrade in GVCs given three key aspects. First, 
increasing economic activity and complexity needs coordination among the different 
levels of government. This is to ensure that different policies enacted do not contradict 
each other, and that the economy at large benefits rather than just some regions. The 
higher the level of development, the more important coordination becomes. Second, 
predictability matters. Firms need clarity about what to expect from current and future 
policies, as a lack thereof increases costs through implementation of safeguard 
measures, risk assessments, or withholding of investment. This potentially undercuts 
good current incentives. Third, policies should also be well-sequenced, i.e. they should 
build on each other and consider the wider economic and environmental framework. 
For instance, “opening to foreign direct investment without actually developing basic 
infrastructure and institutions is unlikely to generate much investment or many jobs” 
(Engel & Taglioni 2017: 132). These bureaucratic capabilities do not suddenly emerge. 
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It is a gradual process that governments need to follow over an extended period of 
time. 

The benefits of entering GVCs are manifold. Firms increase their productivity and capabilities 
by being exposed to international buyers and sellers. Infrastructure needed to facilitate GVC-
activities has a positive effect on other domestic firms. Labour turnover and other spill-over 
effects facilitate learning between international and domestic firms that are both integrate in 
GVCs and not. All these processes do not happen naturally, though. The GVC literature 
explicitly mentions investments in human capital and infrastructure that are needed to 
integrate and upgrade, as well as a comprehensive trade policy. Also mentioned is the need 
for sophisticated institutions and bureaucracies that can define, implement, and enforce new 
laws and regulations. This is especially important when economies defy their comparative 
advantage and aim to integrate into new value chains. Once the economy is integrated into 
the GVC, institutional capabilities have to evolve together with the economy, only then can 
sustainable upgrading be achieved (Taglioni & Winkler 2016). 

In sum, the literature on GVCs helps us to conceptualise the concept of economic upgrading, 
which is much more in line with our understanding of economic development being the 
process of structural transformation. It does not only measure a percentage change in output, 
but in how far an economy has been able to move into higher value-added production and 
new economic activities. The concrete implications on industrial policy are complex and can 
be expected to vary from country to country. The question then becomes under what 
circumstances states have the capacity to determine an appropriate set of policies, implement 
and enforce it against the possible resistance of incumbent firms which are likely not profiting 
from policies that aim to direct the country’s economy towards new economic activities. For 
this we need a clearer understanding of what state capacity actually is and how it affects policy 
making. 

State Capacity 
The concept of state capacity refers to the capacity of states to implement policy. The large part 
of the existing literature stresses the positive effects it has on various macro phenomena such 
as the provision of public goods, reducing the risk of civil war and environmental protection 
(Deacon & Saha 2005; Fjelde & De Soysa 2009; Fortin 2010; Knutsen 2013; Ward, Cao & 
Mukherjee 2014; Andersen et al. 2014; Hanson 2015). 

While there is broad consensus on the definition of state capacity in general, scholars from 
different academic traditions have used varying terminologies to describe state capacity, 
which reflect subtle differences between the concepts (Ottervik 2013: 3). Examples include the 
concept of state power (Tilly 1990), government effectiveness (Rothstein 2011), state strength 
(Migdal 1988) and state capacity (Hui 2005; Hendrix 2010; Fukuyama 2013). Additionally, the 
lack of precise data to measure these concepts has led to scholars using the same variables for 
measuring slightly different concepts.  
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Definition of state capacity 
In order to avoid the confliction of state capacity with other theoretical concepts and in order 
to truly capture the core of the concept, a minimalist definition has to be the starting point of 
our research (Hanson et al. 2013: 2). Generally, the definition of state capacity is 
straightforward. We will use the very common definition as the 

“ability to implement official goals, especially over the actual or potential opposition of powerful social 
groups” (Skocpol 1985: 9). 

This definition is minimalist in nature because it avoids any normative reflection on what the 
state should be supposed to do and how it should do it. Instead, we argue that the way in 
which the state regulates economic and social relations and its type of political regime are not 
relevant to the definition and conceptualisation of state capacity (Hanson et al. 2013, 2). What 
matters to us is not the form, but the degree of government (Huntington 1968). The nature of 
a given state’s policy goals and the way of their implementation (democratic or authoritarian) 
do not matter for the purposes of our research. What we are interested in is the extent to which 
the state is able to implement policies effectively across its entire territory and throughout its 
entire population. State capacity itself is not a policy choice or a regime type. It does not reflect 
what decisions are made and who is in charge of political decision making (Fukuyama 2004). 

Naturally it follows from our definition that state capacity cannot be expected to have a 
positive effect on economic development per se. Rather, since state capacity describes the 
capacity of countries to implement policies, it can be assumed to have a positive effect on 
everything that is being implemented. State capacity can therefore be expected to have a 
positive effect on economic development, when policy makers prioritise economic 
development. If this is not the case, the opposite effect might occur (Knutsen 2013). 

This definition has some practical advantages. First, it allows us to focus our conceptualisation 
on the state’s most essential capacities, instead of having to include a wide range of actions a 
state performs. Secondly, we minimise the risk of confliction with other closely related 
concepts in political science. This allows us to exclude a number of variables which have been 
used by other scholars to measure the concepts, which do not capture the concept in its core. 

However, the definition also brings some disadvantages. By applying a minimalist definition, 
we ignore that the degree to which a state is able to implement policies effectively can vary 
across policy areas (Krasner 1978). Hence, the approach brings some risk of reductionism. For 
our research approach this means precisely: Because of the exclusion of some components we 
might miss some aspects of state capacity that have a relevant effect on the success of IP. 

While we recognise that risk, we would like to defend our approach for the following reason: 
An inflated definition would carry the risk of conflating the concept of state capacity with 
other closely related concepts (e.g. good governance, state autonomy, institutional quality). 
Without taking a minimalist approach we would not be able to answer our research question 
of how state capacity affects the impact of IP on economic development. Essentially, we would 
conflate state capacity with some other closely related concept and would no longer measure 
the effect of state capacity (as it has been defined in the literature) on IP, but the effect of 
something slightly different. 
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In the next chapter we will first explain how state capacity has been conceptualised in the 
existing literature and elaborate on the strengths and weaknesses of these approaches. Against 
this background we will introduce our own conceptualisation. 

Conceptualisation 
In line with the definition above, we understand state capacity as the ability to implement 
policies. If necessary against the resistance of powerful interest groups. 

In regards to our conceptualisation of this definition, it does not per se require us to exclude 
or include any subcomponent of state capacity. The conceptualisation of state capacity in the 
existing literature has varied strongly. In general, two dimensions of state capacity have 
always been regarded as essential components: the state’s monopoly of force and its 
administrative capacity (Andersen et al. 2014a; Seeberg 2014; Carbone & Memoli 2015). 
However, some scholars have argued that for the state capacity concept to be measured 
accurately, more dimensions have to be included. The most prominent examples include the 
government’s ability to tax, legitimacy of the ruler, impartiality and the absence of corruption 
(Bäck & Hadenius 2008; Besley & Persson 2009; Englehart 2009; Charron & Lapuente 2010; 
Fortin 2010; Melville & Mironyuk 2016; Bruszt et al. 2017).  

Because of this non-existing consensus in the literature, it will be up to us to weigh the 
arguments which scholars have made in favour of and against specific dimensions of state 
capacity and develop our own conceptualisation based on that. This will be done in the 
remainder of this chapter. 

Corruption and Partiality 

One popular measure for state capacity is corruption and partiality in the state bureaucracy. 
Both are very common measures in the existing literature (Bäck et al. 2008; Englehart 2009; 
Charron et al. 2010; Fortin 2010; Mahony et al. 2013; Melville et al. 2016). The argument in 
favour of the measure is usually that corruption and partiality can affect a state’s capacity to 
implement policies negatively. However, we argue that both variables should not be included 
in the measure. 

Corruption is an action where an agent misuses the power of its public office for a personal 
benefit in a way which contradicts the rules of the game (Jain 2001). In its broadest sense it can 
include embezzlement, bribery and the theft of publicly owned property within all levels of 
state bureaucracy. However, as many scholars have argued, it is not clear whether high rates 
of corruption necessarily affect the state’s ability to implement policies negatively. Fukuyama 
(2013) points out that there is an important difference between clientelism and corruption. 
While the former implies a reciprocal exchange between a client and a patron, the latter does 
not have to be reciprocal. For example, when a corrupt official steals public property there is 
not necessarily a client involved that receives a service. This distinction is critical because the 
effect on the implementation of policies (and hence on state capacity) is expected to vary if a 
bureaucracy provides services in return for certain favours or if the bureaucracy does not 
necessarily provide any service (Fukuyama 2013: 349). Adding to this distinction, Aidt (2003) 
differentiates between different types of corruption and stresses that there is also such a thing 
as “efficient corruption”. He stresses that corruption and especially bribery can make 
inefficient administrations more efficient. This is because in very inefficient administrations it 
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can facilitate trade between actors which would be impossible otherwise. It therefore enables 
actors in the private sector to correct government failures in allocating resources efficiently 
(Aidt 2003: 633; Meón et al. 2005). Other forms of corruption are: corruption with a benevolent 
principal, corruption with a non-benevolent principal and self-reinforcing corruption. While 
these types of corruption can have negative effects of the effectiveness of policy 
implementation, the level of corruption can vary due to historical factors (path dependency), 
the incentive structure within institutions and the design of institutions (Aidt 2003: 633). 
Finally, Johnston (2008) argues that corruption in some instances creates interdependences 
between elite groups and the state’s bureaucracy and therefore may enable states to operate 
more efficiently. He finds that in some Asian countries like South Korea, corruption has not 
hindered economic growth. 

The problem is that due to the nature of corruption there are no direct measures of the concept. 
Therefore, most studies using corruption as a proxy for state capacity rely on expert surveys. 
This is not a problem in itself. However, the existing surveys tend to not differentiate between 
the explained different forms of corruption. Experts therefore may intend to explain slightly 
different concepts of corruption when answering the questions of the survey (Fukuyama 2013: 
349). This makes it very difficult to estimate the impact of corruption on state capacity. There 
is a high risk of underestimating a countries state capacity because of high rates of corruption, 
when in reality corruption might actually make the country’s public administration more 
efficient or at least not affect its efficiently negatively. We therefore believe that corruption is 
not a useful variable when estimating the ability of a state to effectively implement policies. 
Hence, because of the ambiguity of the concept and lack of precise measures we will not 
include corruption into our measure of state capacity. 

The arguments for not including partiality as a measure are almost identical. Impartiality is 
used as a core proxy for the overall quality of state institutions in an expert survey of the 
Quality of Governance Institute in Gothenburg. The definition of impartiality is “to act 
impartially is to be unmoved by certain sorts of considerations—such as special relationships 
and personal preferences. It is to treat people alike irrespective of personal relationships and 
personal likes and dislikes” (Cupit 2000). This implies that the acts of government officials 
should not be influenced by considerations not agreed on by lawmakers before the actual 
implementation of the policy. Impartiality as a concept therefore includes the absence of 
corruption or clientelism, but extends the definition to the absence of other factors which 
might influence the policy implementation process and were not agreed upon beforehand, 
such as political affiliations or discrimination based on ethnicity (Rothstein 2008: 170). Yet 
again, while we agree with Rothstein that impartiality should be included in measures of the 
quality of government, we argue that it is not useful for the measurement of state capacity as 
we have defined it. In our opinion, the component measures a slightly different concept. It is 
after all likely that a state with a high level of impartiality is still not capable of implementing 
policies effectively. While it might be true that impartiality requires the existence of a 
minimum level of state capacity, this cannot be assumed a priori. Just as with corruption there 
is no empirical prove that impartiality affects the ability of states to implement policies and 
even if it does, whether the effect is positive, negative or ambiguous (Fukuyama 2013: 349). 
For this reason, we will not include impartiality in our measure either. While it surely impacts 
the overall quality of government, it does not necessarily have an effect on state capacity. 
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Legitimacy 

Many authors see a legitimate rule as an essential part of state capacity. Drawing from Weber, 
some authors include legitimacy into the measurement of state capacity. In his well-known 
essay ‘The Three Types of Legitimate Rule’, rulers must have a credible explanation of why 
they get to exercise the monopoly of force. According to Weber, this directly contributes to the 
stability of the political regime and to the effectiveness of its rule in exercising its authority 
(Weber 1958). While Weber differentiates between legal authority, traditional authority and 
charismatic authority, most scholars have focused on the former type of legitimate rule. Hence, 
authors were seeking for proxies which would quantify the degree to which a government 
authority is based on a system of rules. The most common measures for this are a number of 
rule of law indices such as the World Justice Project’s Rule of Law Index or the ABA Rule of 
Law Initiative. There are some competing definitions for the concept of rule of law. As 
Kleinfeld (2006) explains, some definitions of the rule of law have focused on the outcomes it 
produces. These outcomes could be law and order, property rights and contract enforcement, 
constitutional limits on the exercise of power or human rights. The rule of law is measured by 
the degree to which it is able to provide these ends and the legitimacy of the ruler’s authority 
is dependent on the provision of these outcomes. Another definition focuses on the existence 
of specific institutions which are a prerequisite for the rule of law. According to that definition 
a state’s institutions must fulfil certain requirements such as impartiality, transparency in the 
formulation and application of laws, a trained and non-corrupt judiciary and police force 
(Kleinfeld 2006: 5-6). However, we do not find legitimacy in general and the rule of law in 
particular to be essential ingredients of state capacity. If a state is able to implement policies 
effectively throughout its entire territory, it is irrelevant for the purposes of our research if this 
exercise of power is legitimate or not. Legitimacy may very well enhance state capacity as one 
could imagine it to be easier for a state to exercise force when its citizens accept the ruling 
authority as legitimate, but it is not a necessary precondition. States can (and in fact many 
authoritarian states do) implement policies through force without being recognised as 
legitimate rulers. For this reason, we will not include any measures of legitimacy into our 
concept of state capacity. 

We therefore conclude that the only two dimensions included into our measurement of state 
capacity will be administrative capacity and monopoly of force. In the following chapter we 
will elaborate on why we think that these two components can be expected to have positive 
effect on economic development. 

Extractive capacity 
Extractive capacity refers to the state’s ability to extract resources from its population. This is 
achieved primarily through taxes. While the component is widely used in the state capacity 
literature, we do not conceptually distinguish between extractive capacity and administrative 
capacity. As has been argued by other scholars, extractive capacity is ultimately an intrinsic 
part of administrative capacity. In order to tax, the state needs a bureaucracy that collects 
information about its population and it needs trusted and professional officials who can be 
employed with the task of collecting taxes (Englehart 2009). 
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Administrative capacity and monopoly of force 
Conceptually, we therefore restrict the composition of state capacity to administrative capacity 
and coercive capacity. In order to implement policies effectively, a state needs an efficient 
bureaucracy and to own the monopoly of force. This does not mean that other factors wouldn’t 
matter. But we argue that these are the two essential components. 

Coercive capacity is understood as the degree to which the state owns the monopoly of force. 
Coercion refers to the state’s ability to defend itself against internal enemies, to protect its 
borders, enforce policy and provide and preserve an internal order. In order to enforce policy 
throughout its entire population it must have authority over its territory and tame violent 
challenges to its authority. This is achieved through the possession of the sufficient force to 
fight off rebels or other threats across its territory (Bates 2001). Coercion alone is likely not 
efficient in maintaining an internal in the long-run. However, is one key aspect which enables 
the state to survive and through enforcing policies and laws (Levi 1988). 

Administrative capacity refers to a broad range of activities, such as extracting resources from 
the population and provide public goods, regulate the economy and collect information about 
the state’s population. Whereas coercive capacity relates to the enforcement of policies, 
administrative capacity refers to the efficient design and implementation of policies. This 
requires technical expertise, professional state bureaucrats, the ability to reach the entire 
population, a certain degree of autonomy, and communication channels with society and 
economy (Hanson & Sigman 2013). 

While, we believe these two dimensions to be analytically distinct components of state 
capacity, they can only be expected to be mutually supportive. A bureaucracy can only extract 
resources from the entire population or provide public goods to them if the state has the force 
to exercise authority over its entire territory. 

It is for this reason that we will not only analyse the effect of state capacity on IP but also the 
individual effect of the two components alone. 
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Bridging Theory and Empirical Approach 
We have now explained and narrowed down the theories of relevance to our research purpose. 
We are now bridging theory and empirical approach. 

In sum, our theoretical section shows this: It is believed that IP can play a major role in the 
economic development of LMICs. Proponents argue that it enables late developing countries 
to structurally transform their economies. However, achieving this puts high requirements on 
the state’s capacity to implement policies effectively. Especially if governments decide to defy 
their comparative advantage (as Chang suggests) and in order to structurally transform an 
economy by developing new economic sectors, state capacity will be essential. To successfully 
transform the economy, the state has to have the ability to fend-off the resistance of powerful 
interest groups whose economic interests are being threatened. For the industrial policy not to 
be corrupted by these special interests, high state capacity is needed. All this is to be realised 
within the context of changing trade patterns in the world economy. The rise of GVCs means 
that, rather than building up a whole export economy, LMICs can join international 
production networks through specialising in a specific task within the value chain. GVCs are 
being governed by a lead firm, often from a developed country. When firms from LMICs join 
GVCs, learning and technology and capability transfers take place. These improved 
technologies and capabilities, in turn, can spill over into the wider economy of the LMIC, 
enabling productivity increases and diversification (Berglof 2016: 335). However, to make 
GVCs work for development, a certain level of state capacity is needed. Each economy has a 
unique set of capabilities and endowments, which means there is no generic recipe to 
successfully integrate into GVCs and increase productive capabilities. This process is said to 
hinge on the ability of the state to formulate, implement and enforce an effective IP that 
considers the unique characteristics of its economy. 

This leads to the conclusion 
that research needs to 
investigate whether state 
capacity conditions the 
industrial policy efforts of 
LMIC governments positively, 
in that it helps them to achieve 
a structural transformation of 
their economy. 

In order to empirically 
investigate this, we need to 
render three dimensions measurable: state capacity, industrial policy, and economic 
development. Beyond that, we will have to hypothesise about how exactly state capacity, IP 
and their interaction might affect economic development and why. This will be done in the 
following section.  

In order to develop measurements for the three dimensions, we chose countries as our unit of 
analysis, as it can be assumed that the largest part of variance in economic growth stems from 
country specific differences. Since one of our key independent variables is state capacity, it is 
evident that we will use nation states as our unit of analysis in order to uncover whether 
differences in state capacity matter for economic development or not. On top of that, Milanovic 

Figure 3: Three Dimensions for Development 

Source: own drawing 
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(2013) estimated that around 75% to 80% of variance in income measured on the individual 
level exist between individuals from different countries and not between individuals from the 
same country. 

Measurement of our main variables 
For measuring the three dimensions mentioned above, we chose countries as our unit of 
analysis, as it can be assumed that the largest part of variance in economic growth stems from 
country specific differences. Since one of our key independent variables is state capacity, it is 
evident that we will use nation states as our unit of analysis in order to uncover whether 
differences in state capacity matter for economic development or not. On top of that, Milanovic 
(2013) estimated that around 75% to 80% of variance in income measured on the individual 
level exist between individuals from different countries and not between individuals from the 
same country. 

 

GDP per capita growth 
First we will use GDP per capita as a dependent variable. Alongside total GDP this is the most 
commonly used variable to measure the development of an economy. Dividing GDP by capita 
can give an indication of an individual’s level of productivity within an economy by 
approximating a country’s average income. A higher value indicates a higher productivity, as 
more productive tasks are better remunerated, it is assumed (Bergheim 2008). 

Using GDP data also has its drawbacks. Being an average, it does not give us information 
about the income distribution within the economy. It could for instance be that some sectors 
within the economy are extremely productive and value-adding, for instance high end after 
sales services, while the rest of the economy is contributing only low value add. A better 
measure for productivity would therefore be national productivity statistics or the value 
added per worker in a given sector. However, these statistics are not available on an aggregate 
level for our sample. Value-add databases are relatively new and have focused on developed 
economies, with only rudimentary data availablility for developing economies (Taglioni & 
Winkler 2016). While national productivity statistics are an interesting source, these are also 
not available for all countries in our sample. Besides data availability, also different methods 
and formulas are employed by the different states within our sample, making them hard to 
compare. Hence we use GDP per capita in terms of purchasing power parity in constant 2011 
international dollars as our proxy for productivity. 

However, GDP per capita growth is surely an important part of economic upgrading and will 
therefore be used as an imporant outcome variable in this thesis. Yet, since we would like to 
not only capture the effect of IP on economic growth but also would like to understand 
whether IP contributes to the structural transformation of an economy, we will follow 
Bernhardt & Milberg (2011) in their conceptualisation and measurement of economic 
upgrading. 
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A parsimonious approach to upgrading 
This first analysis utilises the parsimonious approach developed by Bernhardt & Milberg 
(2011). This approach was designed to analyse economic and social upgrading and the 
relationship between the two in four sectors (horticulture, apparel, telecom, and tourism) 
across different sets of low and middle low income countries. Their method looks at changes 
over time, thus ensures that “the dynamic nature of upgrading (or downgrading) as a process 
is captured” (Bernhardt & Milberg 2011: 13). This is in contrast to earlier practices, which used 
static indicators. We employ their approach in our first analysis given mainly two reasons. 
First, data on economic upgrading of whole economies exists on the aggregrate world level 
only rudimentary (Taglioni & Winkler 2016). Yet their approach manages to capture this 
process. A second reasons is pragmatic in nature, as their approach has been used by other 
researchers, proving that this is an acceptable method (see Salido & Bellhouse 2016). 

Bernhardt and Milberg “define economic upgrading in terms of trade performance” (2011: 4). 
They acknowledge that these are narrow definitions, yet “a set of rich findings” can be 
generated (ibid.). This is especially interesting, as there is a lack of upgrading indicators, i.e. it 
is hard to measure economic upgrading. For them, a country is said to experience economic 
upgrading when two conditions are fulfilled: (1) an increase (or at least not a decrease) in the 
world export market share. This implies that exports are internationally competitive. (2) An 
increase in export unit value, implying that higher valued products are being produced. Both 
conditions have to be fulfilled, as “greater competitiveness in international trade is typically 
associated with lower costs and thus lower unit value. Upgrading, then, hinges on the 
simultaneous maintenance of international competitiveness (world export market share) and 
the attainment of higher export unit values” (Bernhardt & Milberg 2011: 6). While Bernhardt 
and Milberg’s definition of social upgrading is of lesser importance for this paper, for the sake 
of completeness it will still be mentioned. Social upgrading is defined as (1) “an increase (or 
at least no decrease) in employment; (2) An increase in real wages (and/or an improvement 
of labour standards)” (ibid.: 6-7). Job creation alone does not imply that social upgrading is 
taking place, as jobs generated could also be low skilled minimum wage jobs. Besides this 
quantitative measure, also a qualitative measure has to be used, real wages. If both, more jobs 
being created and an increase in real wages take place, one can assume that social upgrading 
takes place. 

To compare the measures for economic upgrading and social upgrading and see if both 
economic and social upgrading take place, Bernhardt and Milberg (2011) propose a simple 
formula, which they call the ‘symmetric composite index’. Using the four variables, they 
construct two composite indices, one for economic upgrading and one for social upgrading, 
which are able to capture the changes over time. Each component of the composite index is 
assigned a weight of 50%, making both components equally important. The two indices are as 
follows: 

Economic	upgrading	=	0.5*(%-change	in	market	share)	+	0.5*(%-change	in	export	unit	value)	

Social	upgrading	=	0.5*(%-change	in	employment)	+	0.5*(%-change	in	real	wages)	

The %-change refers to the %-change from the start of their observation period, 1990, to the 
end of that period, 2009. It is important to note here that they use three year simple moving 
averages to mitigate seasonality and data outliers. As such, the complete formula for the 
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indices can be exemplified by the economic upgrading index as follows, where MS is market 
share in world trade and EUV is export unit value: 

Economic	upgrading = 

0.5 ∗ 	
MS	Average(2007: 2009) − MS	Average(1990: 1992)

MS	Average(1990: 1992)
 

+	0.5 ∗ 	
EUV	Average(2007: 2009) − EUV	Average(1990: 1992)

EUV	Average(1990: 1992)
 

The results calculated this way can be depicted in a 2x2 matrix, which visualises whether 
economic and social upgrading have taken place (see Figure 4). In the upper right corner are 
countries which have achieved an upgrade in both economic and social upgrading, called 
upgraders. The upper left and bottom right corner depict ambiguous cases, i.e. either economic 
or social upgrading was achieved. In the bottom left corner are countries that downgraded in 
both economic and social terms. 

For the first analysis we will employ Bernhardt & 
Milberg’s (2011) parsimonious approach in 
Microsoft Excel. For our economic index, we will 
also use export market share and export unit 
value data, albeit of a country’s overall 
merchandise trade, as we will show later. 
However, rather than plotting economic 
upgrading against social upgrading, we are 
interested in the relationship between state 
capacity and economic upgrading. Therefore, we 
switch the components of social upgrading with 
components that measure state capacity 
(monopoly of force and administrative capacity). 

 

 

 

Proxies for the State Capacity Index 
Rather than calculating an index for social upgrading as Bernhardt & Milberg (2011) do, we 
calculate an index for state capacity. This index comprises of data for monopoly of force and 
administrative capacity. In order to operationalise this measurement we will have to find 
quantitative proxies which can describe these subcomponents as accurately as possible. 

Equally to the conceptualisation of state capacity being controversially discussed, its 
operationalization is also hotly debated.  

For monopoly of force the existing literature proposes a variety of different variables. One of 
the most common ones is the share of military personnel per labour force or military expenditures 
per GDP (Fjelde et al. 2009; Albertus et al. 2012; Andersen et al 2014b). However, many scholars 

Upgrader 

Downgrader 

Ambiguous 

Ambiguous 

Figure 4: A scatter plot 

Based on Bernhardt & Milberg (2011) 
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have stressed significant problems with this measurement. The first measure (military 
personnel) does not truly capture the capacity of the state to control its territory and its 
population. Ultimately the quantity of soldiers alone is not the only determining factor when 
it comes to upholding the state’s monopoly of force. The quality of the soldiers is at least 
equally important but is not captured at all by this proxy. In fact some authors argue that a 
coup d’état is especially likely in those states which have a blown-up and therefore often 
inefficient military apparatus. Additionally, it has been argued that both proxies include 
military equipment or personnel which does not contribute to the capacity of the state to 
control its territory and population such as military bases in foreign countries and military 
hardware like intercontinental missiles which is primarily used for interstate warfare 
(Andersen 2014b). 

An alternative to the two measures of military personnel and military expenditure lies in expert 
surveys. The most relevant version when it comes to measuring a state’s monopoly of force is 
the Varieties of Democracy Project (V-Dem), which regularly releases new datasets. V-Dem 
evaluates the vast majority of countries in the world and is based on expert evaluations of a 
variety of variables related to each states regime type and state apparatus. The most recent 
dataset Version 8 covers a timeframe from 1798 until 2017. Within the dataset there are two 
relevant measures which can be considered useful proxies for the measurement of monopoly 
of force: state authority over territory, which measures the percentage of its official territory a 
state exercises control over. State authority over population quantifies the percentage of its 
official population a state has control over. Unfortunately, both measures do not include the 
degree to which the state controls its territory or population, but solely focus on the scope of 
control. The creators of the V-Dem dataset stress that authority over territory or population is 
therefore measured by a certain benchmark of effective control. Any area which is over that 
benchmark will be labelled as “under control”. This dichotomous analysis implies that areas 
which just fall under the benchmark will be evaluated equally to areas which are far below the 
benchmark (V-Dem 2018). This could potentially be a problem for the measurement, as it 
matters for the effectiveness of policy implementation whether a state has full or only partial 
access to an area in which it wants to provide people with public goods or collect information. 

Despite this limitation we have decided to use the variable state authority over territory as our 
proxy to measure a state’s level of monopoly of force. We believe that in spite of the 
weaknesses explored above, the V-Dem dataset is still much more able to capture the state’s 
capacity to control its own territory than the other measures mentioned (military personnel and 
military expenditure). This is due to the fact that the V-Dem measure is at least a direct measure 
of the amount of territory controlled by the state, while the others are indirect measures which 
do not necessarily capture the concept of monopoly of force due to the weaknesses explained 
above. 

The second subcomponent is the administrative capacity of a state. One of the most common 
proxies for this dimension is the state’s capacity to tax usually measured as the share of tax 
revenue divided by GDP (Cheibub 1998; Besley & Persson 2014; Englehart 2009; Fjelde & De 
Soysa 2009; Gizelis 2009; Fortin 2010; Andersen et al. 2014; Ward et al. 2014). It refers to the 
capacity of the state to extract taxes from its population and the enhancement of other state 
capacity components through a successful extraction. 

Criticism (which will be explained in more detail later) indicates, that the proxy has to be used 
with caution. However, we argue that while tax extraction should not be the only measure 
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used to operationalise state capacity due to the weaknesses mentioned above, it is nonetheless 
an important indicator because the capacity to tax and is a necessary function for the survival 
of any state. The provision of public goods is to a significant extent provided through taxes. 
As a matter of fact, historical sociologists have pointed out that the ability to extract taxes has 
been a key driver of state formation (Tilly 1975). The capacity to tax is a good proxy for 
administrative capacity because in order to tax, the bureaucracy needs to collect information 
about its population and enforce the taxation through inducing or sanctioning measures. 
Additionally, the state relies on a trusted and professional official. On top of that, our decision 
to include the proxy of the tax revenue to GDP ratio is driven by reasons of data availability. 
The IMF provides a substantial government revenue data set (Englehart 2009: 168). 

Measurement of Industrial Policy 
The existing literature differentiates between horizontal and vertical industrial policy. 
Horizontal industrial policy is primarily focused on supporting specific economic activities 
which are often underprovided by markets, such as infrastructure, innovation or research. The 
point of horizontal IP is to induce improvements in economic industries which affect all 
economic sectors more or less equally (Riess et al. 2006: 14). Vertical industrial policy on the 
other hand is highly selective. It deliberately favors certain economic sectors or firms over 
others. This implies that the eligibility for state support (e.g. subsidies, tax deductions, grants, 
etc.) depends on firm or sector specific characteristics. Hence, in contrast to horizontal IP some 
critics have described this form of IP as a strategy in which the state actively “picks winners” 
with the aim of improving the performance of the economy overall and specific sectors in 
particular (Pack & Saggi 2006; Bianchi et al. 2006, 605; Gual et al. 2006). However, other 
scholars such as Rodrik (2004, 2007b) and Everest-Phillips (2008) do not understand vertical 
industrial policy as a form of “picking winners” but stress that it is to be seen more like a trial 
and error process in which private and public sector identify potential obstacles to a structural 
transformation of the economy together and then try to come up with solutions.  

This horizontal-vertical split must inform our conceptualisation of IP. Ideally, we would like 
to have proxies for each of the two dimensions individually. However, data availability makes 
such a differentiation for empirical purposes difficult. As Bianchi (2006) emphasizes, 
quantitative cross-country studies on IP are hard to find because comparable data on 
government efforts to spur industrial development rarely exists. This is especially true for 
developing countries. The only dataset to our knowledge that provides quantitative measures 
for the public investment contribution to capital used for productive purposes is the ‘IMF 
Investment and capital stock database 2017’. This data set provides data on private and public 
investment and capital stock in developing and developed countries in a time series format. 
Additionally, it includes data on public-private partnership (PPP) investment and capital 
stock. The database provides observations for 170 countries from 1960 to 2015. 

As a measure for industrial policy we propose the general government capital stock variable from 
the IMF public investment data set. The variable measures the capital owned by the state 
(central state and local governments). 

The two key components of public capital stock are an economic and a social infrastructure. 
The former includes roads, energy or telecommunication. The latter includes for example 
hospitals, schools or universities. In contrast to general government expenditure this variable only 
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includes public capital which is used for productivity and hence excludes other expenditures 
which are not directly related to IP. One could think of economic and social infrastructure of 
classical horizontal IP measures, which do not discriminate between economic sectors. In 
practice however, it is not that simple. For example: A publicly provided input such as a road 
into remote areas does not support transport of merchandise goods to major trade hubs. But 
it might support eco-tourism and can therefore be seen as a vertical measure (Felipe 2015: 6). 

Theory suggests that due to network effects which enable agents to interact despite being 
geographically dispersed, investments into and the stock of public capital will have a positive 
effect on economic growth and an economy’s potential to structurally transform (Isaksson 
2010: 1). We argue that public capital is a good proxy for industrial policy because it is in line 
with the definition of IP provided earlier in this paper. No matter if designed horizontally or 
vertically, the capital stock of economic and social infrastructure provided by the state is a 
“type of intervention or government policy that attempts to improve the business 
environment or to alter the structure of economic activity toward sectors, technologies or tasks 
that are expected to offer better prospects for economic growth or societal welfare than would 
occur in the absence of such intervention” (Warwick 2013: 16). In one way or the other, the 
production of all economic sectors depends on the degree of economic and social 
infrastructure input (Isaksson 2010, 1). 

We have decided to use general government capital stock (hereafter GCS) instead of investment 
for the following reasons: First, public investment can be an important catalyst for economic 
growth as it is an important input for the creation of a social and economic infrastructure. 
While the public investment variable only measures the additions to the existing 
infrastructure, the capital stock variable measures the extent of it. Taken as a ratio of GDP it 
can give a better insight to what extent the productive services provided by the infrastructure 
are appropriate for the given size of the economy. Second, physical assets depreciate over time. 
Therefore, the IMF examines the public capital stock net of depreciation. The public 
investment variable in contrast does not take depreciation into account. This is problematic as 
capital tends to depreciate faster as the level of technological sophistication within an economy 
increases. Hence, the state of the social and economic infrastructure is not necessarily high in 
countries with high investment levels, if public capital depreciates quickly. The public 
investment variable can therefore be misleading. 

For robustness we will also use Public Private Partnership capital stock as percentage of GDP 
(hereafter PPPCS) as a proxy for IP. Scholars and international organisations (ECA) have 
explicitly mentions public-private partnerships as one key instrument to improve government 
performance in state intervention. A close cooperation between public and private sector is an 
effective way to overcome the government’s information gap which is seen as one major 
problem to IP. A PPP can be defined as “an institution in which the two sectors share 
information on production and markets, identify bottlenecks in business, elicit the private 
sector's needs and priorities, design effective interventions, and monitor and evaluate policy 
outcomes” (Watanabe et al. 2012: 384-385; ECA 2015). 

Hence, PPPs provide a platform which facilitates communication and exchange of valuable 
information. They help governments to diagnose spillover effects, potential market failures, 
and hindrances to a structural transformation of the economy. As explained earlier, PPPs can 
therefore foster dialogue between the public and private sector, which Rodrik claims to be 
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essential in order for the government to have sufficient information in order to perform 
vertical industrial policies (Rodrik 2004).  

Since local private sector participation in infrastructure projects in developing countries is still 
rather low, contractual agreements like PPPs are an effective policy tool which can (1) increase 
local private sector participation through granting special considerations to the local private 
sector and (2) allow a developing economy to attract foreign high quality technologies, by 
forcing foreign companies which use superior technology and materials to partner up with 
local subcontractors. This allows local private actors to get access to foreign technologies. 
Additionally, public policies directed at capacity-building and financing training activities can 
foster learning and the development of what Chang calls industry-specific know-how. For 
these reasons the UN Economic Commission for Africa (ECA) sees PPPs as an important 
vehicle to increase local private sector contribution in infrastructure sectors such as energy 
and construction. 

The PPP capital stock variables is calculated based on the same method as the general government 
capital stock variable. It is also important to note that PPP capital stock is not included in the 
broader general government. Another positive aspect about the IMF measure of PPP capital 
stock is that it does not include privatisation or any kind of public asset sales. It solely includes 
PPP projects in which the state is the owner and private actors take over the operative part. 
The variable therefore provides a different proxy for IP, which is based on a method that 
makes comparison between countries possible. One caveat is that it does not distinguish 
between foreign and domestic PPP partners. We believe however that this is not necessarily 
relevant. PPPs have become a popular policy instrument to induce local private sector 
participation. Therefore, the aim of many industrial policy efforts in developing will exactly 
be to integrate foreign companies and connect them with domestic ones in order to support 
technology and knowledge spillovers. 

Analysis I 
Our empirical investigation will be divided into two steps. Hereby the first analysis sets the 
scene for the second analysis. While scholars have argued that the structural transformation 
of an economy should be accompanied by an upgrade in state capacity, we would like to 
understand if that has really been the case in LMICs in recent years (2004-2014). For answering 
our research question, it would be important to know whether increases in state capacity have 
coincided with increases in economic upgrading but also economic growth. This could give 
us an idea of whether or not increases in state capacity quickly transfer in higher growth rates 
or structural transformation or vice versa. This analysis will not allow us to make any inference 
on the direction of causality between the two dimensions, but it does give us an indication of 
whether or not a built up in state capacity coincides with economic development. This would 
give support to our hypothesis stated below, according to which high state capacity allows 
governments to implement industrial policy more effectively and therefore steer the economy 
in a desirable direction. 
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Model for Analysis II 
Based on the measurements introduced in the previous section and the theoretical links 
discussed, we specify our regression model to estimate effects on economic growth. Economic 
growth has been studied from various different perspectives. Levine and Renelt (1992) 
stressed that a scientific consensus on the study of general growth does not exist. Having 
chosen a deductive approach, the selection of our main explanatory variables will be largely 
guided by the theory. However, our selection of control variables will be largely guided by 
the literature on determinants of economic growth, namely Barro (1996). We include a number 
of institutional variables as controls which have been suggested by literature and because we 
want to understand the difference in impact between institutions and the state’s capacity to 
enforce those institutions. We use a couple of macroeconomic variables which have been 
stressed by the literature as determinants of growth (Barro 1996). We will also include rents of 
natural resources (% of GDP) because of the large group of countries with large resource 
endowments in our sample. Our main explanatory variables however will be state capacity, 
public capital stock. We aim to uncover the interaction effect of state capacity and public 
capital stock on growth. For this purpose, our research will be structured through this 
regression equation: 

N = 	O1 + 	OPQRS + 	OPQRS ∗ TURS + 	OTURS + 	OVWURS + XRS + YR + ZRS 

Where: 

- N is the dependent variable of annual GDP per capita growth observed for country c 
at time t	from 2004-2014. For robustness we will use percentage change in economic 
upgrading instead of N at a later point 

- ST symbolises our state capacity index consisting out of administrative and coercive 
capacity 

- IP is general government capital stock as share of GDP, our proxy for industrial policy. 
For robustness we will use a PPP capital stock as an alternative proxy for IP later 

- GDP is the natural logarithm of total GDP 

- ST*IP stands for an interaction term between state capacity and industrial policy and 
measures the conditioning effect state capacity is assumed to have on a given level of 
public capital stock 

- A symbolises a set of control variables which we assume to affect economic growth 

- The term ZRS is the error term 

- The term YRS stands for is the aforementioned unknown intercept for each country (for 
each entity in the data set). The main insight that this term provides is that if the 
unobserved variable remains constant over time, we know that changes in the 
dependent variable g are due to influences from our other independent variables 
included in the model. And not due to these country-fixed effects (Stock & Watson 
2012: 398-399) 

At this point it might be necessary to explain the logic for why we include the interaction term. 
The interaction term is the product of state capacity (or one of its components) and of industrial 
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policy. By including the interaction effect we will allow the effect on growth in GDP per capita 
of a change in industrial policy to depend on a given value of state capacity and vice versa. 
The coefficient of the industrial policy variable and the state capacity variable would then be 
the effect of an increase in one unit in industrial policy and state capacity above the sum of a 
one unit increase in the two individual variables alone. This is also true for continuous 
variables which we use (Stock & Watson 2012: 318). Hence, the interaction term allows us to 
understand whether state capacity has a conditioning effect on the success in industrial policy, 
as measured in an increase in GDP per capita. 

On the basis of this model we will run a series of regressions to test the effect of state capacity 
(and its three components) and industrial policy on economic growth. For the first four 
regressions we will focus on horizontal IP and therefore use general government capital stock 
(GCS) as a proxy. After running the regression with our index for state capacity at first, we 
will afterwards replace the state capacity index with one of its components at a time. The 
abbreviation ST stands for our state capacity index. The term COT stands for the variable 
control over territory and proxies the state’s coercive capacity. Finally, TAX stands for tax 
revenue as share of GDP and proxies the state’s administrative capacity. The intention behind 
splitting up the index is to further investigate whether the two components also have 
individual effects on growth and a conditioning effect on the performance of the GCS variable. 
We aim to investigate this more closely with this set of models: 

1. N = 	O1 + OPQRS + OV`PRS + OVWU + 	OXRS + YR + ZRS 

2. N = 	O1 + OPQRS + OPQ ∗ V`PRS + OV`PRS + OVWU + 	OXRS + YR + ZRS 

3. N = 	O1 + O`aQRS + OV`PRS + OVWU + 	OXRS + YR + ZRS 

4. N = 	O1 + O`aQRS + O`aQ ∗ V`PRS + OV`PRS + OVWU + 	OXRS + YR + ZRS 

5. N = 	O1 + OQXbRS + OV`PRS + OVWU + 	OXRS + YR + ZRS 

6. N = 	O1 + OQXbRS + OQXb ∗ V`PRS + OV`PRS + OVWU + 	OXRS + YR + ZRS	

To summarise we expect two main explanatory variables to affect economic growth: General 
government capital stock and state capacity. 

The first model will test the effect of state capacity and GCS on growth individually after 
controlling for a set of control variables.  

In the second model we will allow state capacity and GCS to interact. We will then be able to 
analyse whether the inclusion of the interaction effect improves the effect of both variables in 
combination on growth, implying a complementary effect between the two. 

The same rational is applied for the models 3, 4 and 5, 6. The main difference being that instead 
of analysing state capacity we analyse the individual and interaction effect of one of its 
components. 

As the set-up of this model already implies, we will be using a panel data sample for this 
analysis. Any panel dataset consists of data on n individuals, over a period of time t, adding 
up to a total of n*t observations (Stock & Watson 2012: 390). We have therefore collected 
multiple observations across countries (57 in total) and over time (yearly from 2004-2014), 
adding up to 627 observations. The choice for this time period was driven primarily by data 
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availability. Before and after that period, data on some variables (e.g. tax revenue) were 
lacking for a significant amount of countries within our sample. We think nonetheless that this 
timespan yields interesting results, as we will show later. 

In order to check the robustness of our findings, we will afterwards run the same models on a 
new dependent variable which is the annual percentage change in economic upgrading. On 
top of that, we will perform a second robustness check using another explanatory variable for 
IP. Precisely, we will use PPP capital stock as share of GDP. Data for this variable was only 
available for 42 countries within our dataset, which is why had to reduce the sample size for 
this robustness check. 

The panel regression method applied in this paper will be a fixed effects approach. The 
concrete reasoning for this choice will be explained more closely in the methodology section. 

Hypotheses 
Based on the theoretical explanations given and in light of our research question our main 
hypothesis will be related to the interaction effects between state capacity (and its components) 
and GCS. However, since the models introduced above also allow us to investigate the 
individual effects of our explanatory variable. Theory and empirical evidence however do not 
allow for a hypothesis formulation of those variables. This will be explained after establishing 
the main hypotheses. We expect our explanatory variables to have the following impact on 
GDP per capita growth: 

Main Hypotheses 

Hypothesis 1: 

High state capacity is expected to increase the effectiveness of public capital stock on growth, meaning 
that the interaction term between state capacity and general government capital stock should be 

positively associated with GDP per capita growth (or economic upgrading). 

The rationale behind this hypothesis is that state capacity has a conditional effect on GCS. It 
allows governments to enforce policies against the resistance from powerful elites and it 
enables governments to collect important information to implement policies efficiently. This 
should reduce rent-seeking behavior and information asymmetries between business and 
state. 

Hypothesis 2: 

High coercive capacity is expected to increase the effectiveness of public capital stock on growth, 
meaning that the interaction term between control over territory and general government capital stock 

is expected to be positively associated with GDP per capita growth (economic upgrading). 

The rationale is that a state’s coercive capacity allows it to implement vertical policies which 
favour some sectors over others against the resistance of powerful interest groups. This is a 
necessary condition for the state to implement policies which may defy traditional industries 
for the sake of nurturing new economic sectors and transform the economy’s structure. 

  



 

 45 

Hypothesis 3: 

High administrative capacity is expected to increase the effectiveness of public capital stock on growth, 
meaning that the interaction term between tax revenue (% of GDP) and general government capital 

stock is expected to be positively associated with GDP per capita growth (economic upgrading). 

In line with Rodrik we argue that an efficient administration will be better able to collect 
important information which can then be used to design an adequate IP. On top of that, an 
efficient administration will be more able to monitor policy implementation processes and 
prevent rent-seeking. 

Expected behavior of the individual explanatory variables 
State capacity: As explained in the theory section, the effect of state capacity on growth cannot 
be assessed in advance. In line with our definition of state capacity, the effect of the individual 
explanatory variable depends on the intentions and priorities of political decision makers. 
State capacity is expected to have a positive effect on growth only if increasing growth rates is 
a priority of policy makers. The same is true for the two sub-components of coercive and 
administrative capacity. 

General government capital stock: Intuitively one would expect improvements in the 
economic and social infrastructure to affect growth positively. The economic infrastructure 
which is one key component of IP enables the connection of geographically dispersed agents. 
It therefore increases the reach of markets and the transactions performed within them. This 
will bring technological innovations and know-how into remote areas of countries. 
Furthermore, the social infrastructure of a country is expected to increase the human capital 
stock in a country and therefore would facilitate adaptions of new technologies and 
knowledge spillovers. However, the effect is difficult to anticipate. In LMICs public capital 
stock data often includes a large share of capital which has non-productive uses. This 
limitation of the data on this variable may lead to misleading empirical results. This problem 
has been detected in various empirical studies and will be discussed more closely in the data 
limitation section below (Isaksson: 2010). This is equally true for the PPP capital stock variable. 
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Methods and Data 
This chapter presents the data and methods selected in order to test the effects hypothesised 
above. First, we will introduce the sample used for both of our analysis. We will then define 
the data used and the method employed for both analyses respectively. After that we will 
discuss the limitations to the data and method choices made. 

Our sample 
Our data set is a panel/longitudinal one. Panel data can be defined as repeated observations 
across a set of cross-section units (Baltagi 2005: 1). Hence, by definition our data set has two 
dimensions: It is cross-sectional and it is a time series. The cross-sectional dimension of our 
research includes 57 countries. All countries are labelled as low income or lower middle 
income countries by the World Bank. As of the current data set (1. July 2018), the World Bank 
classifies states as low income countries which have a GNI per capita of 995 current US$ or 
less in 2017 (the year previous to the current calculation). Lower-middle income countries have 
a GNI/capita of 996-3895 current US$ (World Bank 2018a). To calculate the estimates, the 
World Bank Atlas method is used, which uses the Atlas conversion instead of conventional 
exchange rates for estimating a given countries GNI. 

The choice of country selection was primarily driven by the implications of our research 
question. Industrial policy has been hailed as a means for developing countries to foster 
economic growth. However the capacity of these states to steer industrial policy initiatives 
might be quite limited. Hence, we want to see whether the capacity to implement policies 
actually improves the economic effects of industrial policy in countries with relatively low 
income per capita. The combination of low income and lower-middle income countries in one 
dataset is a common practice in social sciences (Gupta et al. 2004; Ozturk et al. 2010). Another 
deciding factor was data availability. For a large number of states labelled as low or lower-
middle income countries, data for the main variables of the model is lacking. The variables of 
tax revenue as share of GDP and authority over territory are crucial for the establishment of our 
state capacity index. In addition to that, the variables general government capital stock and PPP 
capital stock are crucial to understand the interaction effect between state capacity and 
industrial policy. Therefore, a quality requirement is imposed, excluding all countries which 
have missing values within the time series for the four proxies of PPP capital stock, general 
government investment stock, tax revenue as share of GDP and authority over territory. A complete 
list of all countries included in the dataset can be found in the appendix. 

The time series dimension of our data spreads from 2004 to 2014 and consists of yearly 
observations. Combined this adds up to 627 observations. The time series is limited because 
data on one of the key variable, tax revenue as share of GDP, was only provided by the IMF until 
2014. The panel data is balanced, which means that for all time periods we were able to observe 
values for all countries. Our dataset can be defined as a micro panel dataset (N > T). It only 
covers a relatively low number of years while maintaining a large cross-sectional dimension. 
This stands in contrast to macro panel data which would not only have a large cross-section 
but also a much more extensive time series of 20-30 years or more. This has some important 
implications for the quality of our panel data regression analysis. Some problematic issues 
with time series analysis only become relevant in macro-panel data samples. Among these are 
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the issue of cross-sectional dependence, autocorrelation and non-stationarity. Because these 
issues are typically not considered to be problematic in micro-panel data, we will not touch 
upon these issues more closely in our analysis. One exception is the issue of non-stationarity, 
which will be discussed in relation to the limitations of some of our data (Chudik & Pesaran 
2013; Lopez et al 2017: 2). 

Analysis I 
In a first step we create two indices each consisting of two subcomponents for the concepts of 
state capacity and economic upgrading. For both indices we will analyse the time period of 
2004-2014. Using three year moving averages we will calculate the growth rate of each country 
included in our dataset and melt these values into a unique index. We will then map the values 
of both indices in a scatterplot for 57 countries which are categorised by the World Bank as 
either low income or lower middle income countries. Based on each country’s position in the 
scatterplot we will be able to describe them as either upgraders, ambiguous cases, or 
downgraders. Upgraders will be those countries which have achieved both an increase in 
economic upgrading and a built-up in state capacity within the period of our analysis. 
Intermediate cases will be those which have only experience an increase in one of the two 
indices but a downgrade in the other one. Downgraders will be countries which have seen a 
decrease in both categories. 

In addition to plotting the calculated state capacity index against the economic index, we also 
plot state capacity against GDP per capita in terms of purchasing power parity in constant 
2011 international dollars. This is done, as measure of growth such as GDP per capita are 
probably the single most important factor affecting individual levels of income. Especially 
useful to measure economic development is GDP per capita, as it can be used as a proxy for 
an individual’s level of productivity; it measures the total output of goods and services per 
each member of the labourforce in a given economy. While there are better measures available 
for productivity (e.g. labour productivity or value added per worker), these are not available 
for our sample, as we show later. 

The first analysis is the foundation for our second analysis. In the second analysis we run a 
multiple regression analysis with the dependent variable being economic upgrading. 

Data Choices and Calculations 

Economic Index 
While our approach for the economic index is the same one as Bernhardt & Milberg’s (2011), 
one important distinction has to be made. Rather than looking at a certain sector, we cover as 
much of the economy as possible by using merchandise trade data from UNCTAD. According 
to the United Nations, “international merchandise trade statistics is based on the general 
principle to record all goods that add to or subtract from the stock of material resources of a 
country by entering (imports) or leaving (exports) its economic territory” (2011: 101). Hence, 
merchandise trade concerns material trade in all sectors of the economy rather than only one. 

Concretely, we draw our two components for the economic index from two UNCTAD 
databases, which are freely accessible in the data centre of the UNCTAD website. We derive 
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our world export market share data from the “Merchandise: Total trade and share, annual, 
1948-2017” database (UNCTAD 2018a). The database shows the value of total merchandise 
exports and imports expressed in millions of dollars and percentages of the world total. It 
compiles data from a variety of sources, among others the UN DESA Statistic Division’s 
International Trade Yearbook, data from the WTO, the IMF, OPEC, OECD, various 
development banks, and other statistics offices. Using this database allows for drawing 
conclusions on the world level, as data for all individual economies is available. In the 
database, we chose ‘Exports’ as the flow and ‘Percentage’ as measure, as we are interested in 
how much world market share a country’s exports achieves. Percentage is a relative measure, 
meaning that is does not indicate whether the overall market grew or shrank. As we use data 
for all merchandise trade worldwide, however, a growing or shrinking market would affect 
all economies. Hence, relative data can be used to indicate if a certain economy gained or lost 
market share in comparison to other economies, i.e. which economy is more competitive. As 
Bernhardt & Milberg (2011) note, a higher market share can be attained by lower costs 
compared to the competition. To analyse, then, whether economic upgrading took place, a 
second condition must be fulfilled, i.e. higher export unit value must be achieved. 

We derive our data for the export unit value from UNCTAD’s “Merchandise: Trade value, 
volume, unit value, terms of trade indices and purchasing power index of exports, annual, 
1980-2016” database (UNCTAD 2018b). This databases uses among others ECLAC, 
EUROSTAT, the IMF, various national sources, WTO, and more as sources. The indicator we 
use for export unit value is ‘Unit value index of exports’. The index is the current value of exports 
(free-on-board value) converted to US dollars and expressed as a percentage of the base year 
2000. Thus, it shows whether the export unit value grew in comparison to year 2000. It also 
has to be noted that, in some instances, the index may differ from officially published 
estimates, as the main aim of this database is to provide tentative estimates for most countries 
on a comparable basis. 

When calculating the composite indices, we have to consider how we weigh the four 
underlying indicators. Here again we can draw from Bernhardt & Milberg (2011). The four 
underlying indicators in the two indices are weighted equally. This has as a result that 
unambiguous results are given in those cases “where both underlying indicators within one 
sphere have the same sign. If both indicators are positive, or if both are negative, so will be the 
composite index, respectively” (Bernhardt & Milberg 2011: 55). If ambiguous cases are positive 
or negative depends on the absolute values of the underlying indicators. If one is positive and 
the other negative, the sign is determined by which value is greater. For instance, if the change 
in export market share is 0.3 and the change in export unit value is -0.4, then the composite 
index will be negative overall. Bernhardt & Milberg argue that “this is a reasonable result, as 
it makes sense to characterise a country’s sector as having experienced … upgrading as long 
as the positive development in one indicator outweighs the negative development in the other 
indicator” (2011: 55). We agree with this notion and apply a similar weighing when calculating 
our economic composite index: 
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As discussed above, we use data from UNCTAD to calculate our economic index. We weigh 
both components, export market share (MS) and export unit value (EUV), equally, which gives us 
the following formula: 

Economic	upgrading = 

0.5 ∗ 	
MS	Average(2012: 2014) − MS	Average(2004: 2006)

MS	Average(2004: 2006)
 

+	0.5 ∗ 	
EUV	Average(2012: 2014) − EUV	Average(2004: 2006)

EUV	Average(2004: 2006)
 

 

State Capacity Index 
The state capacity index will be a computed variable consisting of two components. The first 
one is tax revenue as a share of GDP. The second variable is control over territory. The data for the 
first component is provided by the IMF’s longitudinal database. The second variable is 
extracted from the ‘Varieties of Democracies’ dataset (Version 8.0). The variable is called “State 
authority over territory”. First, we will describe both of the components, then we will explain 
how we constructed the index for state capacity. 

To proxy a state’s coercive capacity, we use the variable Control over territory. It is extracted 
from the ‘Varieties of Democracies’ dataset (Version 8.0), which is based on an expert survey. 
Within the dataset the variable is called “State authority over territory”. 

Within this survey, experts are asked: 

“Over what percentage (%) of the territory does the state have effective control?” 

The question intends to reveal where the state is “recognised as preeminent authority and in 
contest of wills it can assert its control over political forces that reject its authority” (V-Dem 
2018: 171). Hence it does not cover to which extend the state exercises authority over a given 
region but simply whether the state controls it or not. The response is given as a percentage 
estimate. The data is publicly available and is measured in percent (V-Dem 2018b). 

The second component of state capacity is tax revenue as a share of GDP. This component proxies 
a state’s administrative capacity. The data for this component is provided by the IMF’s 
longitudinal database. The data set provides data on tax and non-tax revenues for 189 
countries over a period of time ranging from 1990-2014. The indicator measures a state total 
tax revenue as share of its GDP. This data is publicly available and measured in percent (IMF 
2018). 

Same to the economic index, we weigh both of components equally. This gives us the following 
formula, where CT is control over territory, and TAX is tax revenue as a share of GDP: 

State	capacity	upgrading = 

0.5 ∗ 	
CT	Average(2012: 2014) − CT	Average(2004: 2006)

CT	Average(2004: 2006)
 

+	0.5 ∗ 	
TAX	Average(2012: 2014) − TAX	Average(2004: 2006)

TAX	Average(2004: 2006)
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GDP per capita 
The data for GDP per capita, data was extracted from the ‘World Bank Development 
indicators’ database. The data used is GDP per capita, PPP (constant 2011 international $). Here 
too we have the time period 2004-2014 and calculate the growth rate between the moving 
averages of 2004-06 and 2012-14:  

GDP	per	capita	growth	rate = 	
Average(2012: 2014) − Average(2004: 2006)

Average(2004: 2006)
	

Limitations 
The parsimonious approach has been used by other scholars to measure social and economic 
upgrading in other countries and sectors. For instance, Salido & Bellhouse (2016) apply this 
approach to the Mexican agriculture, manufacturing, mining, and tourism sectors over the 
period 1999-2008. They also mention some drawbacks of the approach. First, the economic 
index only uses external components (market share on the world market and export unit 
value). Thus, in their opinion, this approach “discounts changes in productivity that can occur 
at the domestic level (national productivity) but that do not translate directly into international 
trade patterns” (Salido & Bellhouse 2016: 15). Therefore, they substitute national productivity 
statistics for market share on the world market. This allows for “a more internally-directed 
analysis that more fully reflects the performance of the economy” (ibid.). A second drawback 
they identified is that rate of change analyses can be problematic when dealing with a sample 
size or time period that is too small, as it is then hard to draw generalisation from the results. 
The third drawback concerns the sector selection, i.e. different sectors within the economy 
have a different importance for the national economy. While one sector might downgrade, the 
economy overall might still be upgrading. Similar considerations have to be taken into account 
when interpreting results that concern the world-level. Has, for instance, the world market for 
a given sector been shrinking, and thus market share growth of a certain country results to the 
same overall value as previously? 

Looking at a sample size of 57 countries over a period of 11 years (2004-2014) the short period 
of analysis could be problematic in our case. Salido and Bellhouse (2016) have a valid point 
with integrating national productivity statistics into the the economic upgrading index. 
However, given our sample size and sample countries, this is not possible. Currently, this kind 
of data does not exist on a global level for a large number of low and middle low income 
countries. Also, as the sample size is fairly big with 57 countries, using data reported on the 
national level (if available) has its drawbacks too, as different accounting measures are applied 
across the sample countries. For these reasons we stick to Bernhardt & Milberg’s (2011) 
original approach how to measure economic upgrading, i.e, using export market share and 
export unit value. 

It also has to be acknowledged why we focus on merchandise trade and exclude services from 
our economic upgrading index. In times of just in time production networks, domestic services 
are often vital inputs to the production of traded goods. Further, Ghani & O’Connell state that 
“services are now contributing more than manufacturing to growth and jobs in both low and 
high income countries” (2014: 2). They also add, though, that in low and middle low income 
countries this might be due to the fact that services are merely catching up to the higher level 
of industrialisation these countries have already achieved. While the growth rate of services 
in low income countries might be high, its overall share of the economy is still relatively low. 
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Given this, we excluded service data from our analysis for the time being, but propose that 
this is being picked up in further research. 

Robustness test 
Bernhardt & Milberg acknowledge that there exists “a certain pro-upgrading bias in [their] 
method” (2011: 55). This stems from the fact that outcomes have a lower bound of -100 percent, 
as values cannot fall below 0. The upper bound, in contrast, is infinite, as the change in market 
share, export unit value, control over territory, or tax revenue as share of GDP can be more 
than +100 percent, which we see later. Given this bias, they employ the ‘asymmetric composite 
index’, which “‘punishes’ a decrease in one of the two indicators [as] the more one of the 
indicators declines, the more the other indicator has to increase to yield upgrading as a result. 
In other words, pronounced decreases on one front have to be compensated by an even higher 
increase on the other front for upgrading to be the result” (Bernhardt & Milberg 2011: 56). 
Though, this method has a bias towards countries that perform well on both fronts, as it yields 
a value of upgrading that is higher than using the method described above. We employ this 
method to validate our findings using the method above. The formulae for this asymmetric 
composite index are as follows: 

Economic	upgrading	=	[(1+%-change	in	market	share)	*	(1+%-change	in	unit	value)]	-	1	

State	capacity	upgrading	=	[(1+%-change	in	control	over	territory)	*	(1+%-change	in	tax	
revenue	as	share	of	GDP)]	–	1	

Analysis II 
This chapter presents the data and method of our second analysis. In this section we would 
like to test how state capacity affects the impact of industrial policy, more specifically general 
government capital stock on GDP per capita growth, but also on economic upgrading. In order 
to accomplish that, we make use of a fixed-effects regression model.  

Empirical method 
This paper will make use of panel data estimation techniques. Panel data is defined as repeated 
observations over time across a set of units (Stock & Watson 2012: 53). Broadly speaking, three 
techniques would be available to calculate the marginal effects of state capacity, industrial 
policy and other control variables on economic growth: Pooled ordinary least squares (OLS), 
fixed effects models and random effects models. Techniques for panel data regression allow 
us to process two different kinds of information. The first is cross-sectional information which 
refers to observations made on the countries within our sample. The second is time series 
information which refers to observations made within a specific cross-section unit over time. 
Using the pooled OLS technique would not be ideal, because it would not allow us to make 
full use of these two types of information. The approach assumes that all countries included 
in the dataset behave identically and that the determinants of growth are identical across all 
countries. This is however unrealistic to assume, since our sample is rather heterogeneous. 
Some countries in our dataset have large natural resource endowments, while others do not. 
Additionally, the institutional histories of the countries vary strongly. Some have largely been 
shaped by socialist institutions (e.g. Georgia) and have opened up their domestic economies 
much later than others. Some have been influenced by a colonial past, others have not. It is 
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therefore more reasonable to assume that each given country differs from the other countries 
due to an individual idiosyncratic set of determinants which influence its growth of GDP per 
capita. It would be impractical to identify all these different variables and control for them. 
Therefore, pooled OLS is not an appropriate estimation technique for this type of analysis as 
in absence of controlling for the unknown variables which could be relevant for some 
countries but not to others, pooled OLS will most likely suffer from an omitted variable bias. 
Put differently, variables which might be relevant would be left out of our model. For this 
reason, the pooled effects option will not be explicitly considered in the further analysis. 
Alternatively, we can make use of fixed-effects (FE) and random-effects (RE) models. 

Fixed or Random effects model? 
We have already explained why we will not use pooled regression models for our analysis. In 
this section we will explain why we believe fixed-effects regressions to be better suited for the 
purpose of our research than random-effects models. FE models assume that country-specific 
factors could bias our independent or dependent variables. In addition, it is assumed that 
because countries have individual characteristics, each country’s error term is not correlated 
with those of the other countries (Stock & Watson 2012).  

The one-way country-fixed effects approach includes N – 1 country specific dummy variables 
which enable the intercept for every given country included in our equation to vary. Basically, 
it allows us to analyse the relation between dependent variable and regressors within a given 
country of our sample. By using these dummy variables, we control for variations in our 
dependent and independent variables which are due to country-specific characteristics. FE 
allows us to remove these time-invariant country-specific characteristics, in order to only 
evaluate the net effect of the independent variables included in the model on the dependent 
variable. Additionally, the dummy variables are called one-way fixed effects because they only 
control for variations in one dimension (cross-section) which are time invariant. Hence, they 
control for the impact of omitted variables which vary across countries but are constant over 
the period of analysis (Stock & Watson 2012: 396). 

In contrast, in random effects models no estimations of country-specific fixed effects for every 
given unit of observation are made. Instead, the approach consists of estimating an average 
intercept for all units of observation overall. The RE approach assumes the variation across 
countries to be random and (in contrast to FE) not correlated with our explanatory variables 
in the model. 

The fixed effects approach has a clear advantage over the random effects approach, because 
fixed effects models control for all time-invariant country-specific effects (institutional history, 
religion, etc.). In contrast to random effects models we can therefore control for unobserved 
effects not explicitly integrated in our model, which might be correlated with our independent 
variables. The RE model we would have to specify the country-specific characteristics that 
might have an influence on our independent variables. Lack of data and heterogeneity within 
our sample make this very difficult. Our sample includes countries form three different 
continents, with different institutional histories and religious backgrounds. As a result, the 
risk of omitted variable bias when using FE is much lower than compared to random effects 
models, which are likely to suffer from misspecification (Stock & Watson 2012).  

One downside to using fixed-effects models is that we cannot include time invariant variables 
as independent variables in our model. Hence, if we wanted to include dummy-variables in 
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our model, random effects would be the better choice. Since, none of our control variables are 
dummy variables, we consider omitted variable bias as the bigger problem. In addition, we 
believe it to be logical to assume that country-specific effects might be relevant in our model. 
For example, the independent variable of control over territory might be biased through a 
wide range of factors. Some countries might suffer from a long period of civil wars due to their 
colonial history. Others might not have such a history, but still lack control over parts of their 
territory due to geographically inaccessible areas. However, we cannot control for all of these 
variables primarily because of lack of data. For this reason, we prefer a FE model and will 
check if the assumptions for running a fixed regression model are fulfilled. 

Assumptions of fixed effects models 
In general, when choosing between both options, one makes the decision between fixed and 
random effects models based on a Hausman test. This test analyses a null hypothesis which 
states that the RE approach is preferred. If the test is significant (Prob>chi2 smaller or equal to 
.05) we have to reject the null hypothesis and have to use the fixed effects model. If the test is 
insignificant (Prob>chi2 larger than .05) we can accept the null hypothesis and can also use the 
random effects model. However, in either way the fixed-effects model is always an 
appropriate choice, it may simply be that the random effects model is more accurate in some 
situations. In order to ensure that the fixed effects approach is the right one for the purposes 
of our research, we will run a Hausman test before conducting our regression analysis (Stock 
& Watson 2012). 

Multicollinearity 
Furthermore, fixed effects regressions assume the absence of perfect multicollinearity. 
Multicollinearity refers to a perfect exact relationship between the regressors. Hence, if the 
regressors correlate with each other, the assumption of no multicollinearity is broken, and the 
model could produce misleading coefficients. In order to check if this assumption holds, we 
will report a pairwise correlation matrix in the descriptive summary of our data, to see if any 
variables included in our model correlate with each other strongly (Stock & Watson 2012). 

Heteroskedasticity and Autocorrelation 
Finally, another issue which threatens the reliability of our findings is heteroskedasticity, 
which describes an inconstant variance in error terms. If heteroskedasticity is present, even a 
properly specified linear regression model will produce non-consistent covariance matrix 
estimates and inefficient parameter estimates (White 1980: 817). In order to detect 
heteroskedastic errors, we performed a modified Wald test for group-wise heteroskedasticity. 
Additionally, one can use heteroskedasticity-robust standard errors to counter that problem. 

However, if the regression errors suffer from autocorrelation, then the standard 
heteroskedasticity-robust standard errors will not be valid. For this reason, we will use 
clustered standard errors which are robust against heteroskedasticity and autocorrelation, 
whether or not the two are present (Stock & Watson 2012: 406). 
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Variables 
The data for the second analysis was collected from the World Bank, IMF, and the Varieties of 
Democracy Institute based at the Department for Political Science at the University of 
Gothenburg. All three are widely cited data sources across social sciences, which emphasises 
their reliability. 

Dependent variable 

Our measure of economic development in this part of the analysis is the annual growth rate of 
GDP per capita in terms of purchasing power parity in constant 2011 international dollars. The data 
was extracted from the ‘World Bank Development indicators’ database and refers to the time 
period of 2004-2014, measured yearly (World Bank 2018d). The annual growth rate is 
calculated as follows: 

VWU	klm	RnkoSn	NmpqSℎ =
VWU	klm	RnkoSn	nS	Sosl	S − VWU	klm	RnkoSn	nS	oosl	S − 1

VWU	klm	RnkoSn	nS	Sosl	S − 1
 

Independent variables 

State Capacity 

In Analysis II we make use of the same data for constructing the index on state capacity as in 
Analysis I. For Analysis II we employ a different calculation however, as Analysis II looks at 
yearly observations, rather than three year moving averages. 

Since both components are measured in the same ratio (percent), we use the ratios of the two 
components, add them up for a given country in a given year and divide the sum by two. This 
way both of the components enter into the index equally weighted. This decision was made 
because weighing both of the components equally provided an easy way to create an index 
with which both components correlate to an equal degree.2 The formula for the calculation of 
the index is: 

State	capacity	=	0.5*tax	revenue	(%	of	GDP)	+	0.5	*control	over	territory	(%	of	nominal	
territory)	

Industrial policy 

As proxy for industrial policy we have General government capital stock. We extract it from the 
IMF’s ‘investment and capital stock’ dataset which collects data from 1960 to 2015. The 
variable measured in billions of constant 2011 international dollars. In order to normalise this 
variable, we divide it by total GDP, measured in billions of constant 2011 international dollars. 
This data is also provided by IMF investment and capital stock dataset (IMF 2017: 3-5; IMF 
2018). 

  

                                                
2 See Table 8 
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Control variables 

As control variables we will use a number of macroeconomic and institutional variables which 
have been found to have significant effects on economic growth especially in developing 
countries. 

Natural Logarithm of total GDP 

We take the logarithmic value of total GDP, again measured in billions of constant 2011 
international dollars, taken from the IMF’s investment and capital stock dataset. The use of log 
values intends to account the fact that the variable is heavily skewed. The effect of the log 
value of total GDP on annual GDP per capita is expected to be negative, because larger 
economies tend to grow at a slower pace (Barro 1996; World Bank: 2018e). 

Inflation 

Inflation is measured as annual percentage change of the average consumer prices. The 
percentage changes are based on the consumer price index (CPI) which measures price 
changes of the goods and services which households consume. The data is extracted from the 
IMF (IMF 2018). Higher rates of inflation are expected to affect GDP per capita growth 
negatively (Barro 1996). 

Rule of law 

The measure for this variable is the World Bank governance indicator “Rule of law”. It 
measures “the extent to which agents have confidence in and abide by the rules of society, and 
in particular the quality of contract enforcement, property rights, the police, and the courts, as 
well as the likelihood of crime and violence.” (World Bank 2018b). A high maintenance level 
of rule of law is expected to affect the growth of GDP per capita positively (Barro 1996). The 
data is extracted from WB databank and is measured on a scale from -2.5 to 2.5. 

Total rents of natural resources 

A large number of countries in our sample (especially African countries) profit immensely 
from their natural resource endowments. For many countries these rents make a significant 
contribution to their GDP per capita growth. Hence, we control for total rents of natural 
resources as share of GDP. The measure refers to the contribution of natural resources to 
economic output. The data is extracted from the World Bank (World Bank, 2018c). The effect 
of large natural resource endowments on growth is difficult to predict in advance. Originally, 
for a long-time scholars have argued that the effect is likely to be negative in the long term. 
This was coined the natural resource curse. Recently however, scholars have pointed to a 
positive association. Arguing that the support of the resource curse was largely due to biased 
measures (Havranek 2016). In sum, no consensus answer has been found. 

Property rights 

This variable is extracted from the V-Dem expert survey. Experts are asked the question:  

“Do citizens enjoy the right to private property?” 
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It is important to stress that this index addresses the question whether citizens have the right 
to “acquire, possess, inherit, and sell private property, including land” (V-Dem 2018: 237). 
Limits on this right can come from state intervention, customary laws or social/religious 
norms. The variable refers to the right to own private property, not who actually owns 
property (elites, large corporations, …). The index is converted into an interval scale from 0-1. 
Extensive property rights are expected to have a positive effect on growth. 

Growth in Terms of Trade 

This variable measures the annual growth rate of the net barter terms of trade index which is 
computed as the percentage ratio of export unit value indices divided by the import value 
indices, measured in relation to the base year 2000. Hence, it measures how much imports can 
be purchased for the value of one export. The data for this variable is collected from the World 
Bank. An increase in growth of the ToT is expected to have a positive effect on growth 
(Blattman 2007). 

Electoral democracy index 

This variable is again extracted from the V-Dem data set. Experts are asked the question: 

“To what extent is the ideal of electoral democracy in its fullest sense achieved?” 

The ideal of electoral democracy describes the value of rulers being responsive to citizens, 
which is achieved through free electoral competition, extensive suffrage, civil society 
organisations being allowed to work freely, elections without the presence of systematic 
irregularities. Between elections, citizens have the right to freedom of expression and the press 
is free (V-Dem 2018: 40). The effect of the variable is difficult to predict. Many studies have 
found no significant effect of democracy on growth or argue that once a certain level of 
democracy has been established, the effects of increases in the quality of democratic processes 
will be negative (Barro 1996). Other studies do find a positive relationship (Knutsen 2013). In 
sum, there is no clear scientific consensus on the effect of democracy on growth. However, the 
variable was included to get a better understanding of the institutional variables and their 
effect on growth in comparison to state capacity. 

Robustness 
In order to test the robustness of our models we will execute a number of checks. First, we will 
use the pairwise correlation to determine whether there are any independent variables which 
correlate 

Secondly, we will use a different definition of IP (or a different proxy for it) in order to see if 
the effect of the independent variables and of the interaction effect hold in magnitude, 
direction and significance. However, since the variable PPP capital stock is only available for 
42 countries in our dataset, we cannot run the regression models for all 57 countries. Yet, this 
doesn’t impact our model significantly as n is still much larger than t. The analysis will enable 
us to see if the results are robust for alternative proxies of IP. 

Finally, we will run the models on our economic upgrading index as a dependent variable, to 
see if we can explain the effects on GDP per capita through the channel of economic upgrading. 
This will allow us to understand how state capacity affects the impact of industrial policy not 
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only on economic growth, but on economic upgrading. Similar results, would increase the 
robustness of our findings because we could identify a channel through which economic 
growth is fostered. 

Alternative dependent variable for robustness 

To proxy economic upgrading, we will use the same index as introduced earlier: 

Economic	upgrading	=	0.5*(%-change	in	market	share	yearly)	+	0.5*(%-change	in	export	unit	
value	yearly)	

Alternative independent variable for robustness 

For this analysis we use the proxy PPP capital stock as share of GDP. The variable measures the 
public capital stuck in Public-Private Partnerships. It does not include any types divestiture 
projects such as asset-sales or privatisation (IMF 2017, 5). However, data for this variable is 
only available for 42 countries from 2004-2014. We will run the same exact model as before 
and only replace General government capital stock with PPP capital stock as share of GDP. 

Limitations of the data 
There are some limitations to the data we are using. Most problematic could be the use of the 
public capital stock variable. However, some other variables may also suffer from certain 
biases which will be discussed in this chapter. 

Public stock data 

First of all, the estimates provided by the IMF are not observed and measured. Only very few 
national bureaucracies collect this type of information and if they do, they use different 
methodologies which makes comparison between countries impossible. Instead, a perpetual 
inventory method is used in order to construct a capital stock series for all 170 countries 
included in the dataset covering the time span from 1860-2015. Based on that the IMF staff 
made assumptions on the initial capital stock series and on depreciation rates to construct net 
real cost stocks (constant 2011 US dollars). For purposes of clarification we will shortly explain 
how the IMF calculated the public capital series. However, since this is not a method applied 
by us, but rather the method of measurement on which some of our key data is based, we will 
not go into further detail. 

The perpetual inventory equation to construct the public capital stocks series is: 

toS+1	=	(1−uoS)*toS	+	(1−uoS	⁄	2)*ToS	

Where toS+1 describes the stock of public capital at the start of the period S+1, for each country 
o; uoS is used to describe depreciation rate which varies over time; ToS is the gross fixed capital 
formation at time t, under the assumption that in the middle of the period new investment is 
operational. 

What one needs to construct the public capital stock series is this: An investment flow series 
(measuring how much new capital that flows in over time), magnitude and time profile of the 
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depreciation rate (measuring how much capital flows out over time), and the initial capital 
stock at the beginning of the time period (1860). 

For the first a number of different data sources are used (The Organization for Economic 
Cooperation and Development OECD Analytical Database, the Penn World Tables PWT, The 
IMF World Economic Outlook WEO, The World Bank, and the European Investment Bank). 
This raw data is then transformed into real cost (constant 2011 US dollars). 

For the depreciation rates no data is available. Therefore, the rates are artificially constructed 
assuming that they increase as a country’s income level rises. The intuition behind that is that 
as nations become richer they are able to afford capital with shorter life-spans (technology 
assets). Hence, for developing countries, the assumed depreciation rate is lower than for 
developed countries. 

Finally, there is also no data on initial public capital stocks for individual countries. Therefore, 
the value for this variable is set to zero in 1860 for all countries. Then an artificial investment 
series is constructed between 1860 and the first raw data point (IMF 2017, 3-4).  

Based on this information, one has to use these values with caution as they are rather rough 
estimations than detailed and thoroughly measured asset-level investment information. 
Potential problems of the public capital stock estimators will be explained in the following 
section. 

State-dependent omitted variables 

Within the existing literature, the effect of public capital stock on economic growth has proven 
to be difficult to assess empirically. First of all, scholars have pointed out the issue of state-
dependent omitted variables for why government capital stock might overperform when 
being tested for its impact on growth. The lumpiness of public investments could lead to non-
linearities. In low income countries the same amount of investments into the public 
infrastructure could lead to much higher payoffs than in developed countries. Low income 
countries might experience a complementary effect of infrastructure improvements which 
would result in highly positive effects on economic growth. High income countries however 
might experience a substitution effect which would reduce the effect on growth. At a very high 
level, public investments into the economic or social infrastructure of a country might even 
result in a negative effect on growth, as investment costs will outweigh the benefits (Agénor 
et al. 2008).  

This implies that when interpreting the link between public capital stock and growth through 
constant coefficients the findings may be misleading (Isaksson 2010: 3). This is especially 
important in our sample which only consists of low and lower-middle income countries. There 
is a risk that our model will overestimate the effects of public and PPP capital stock on 
economic growth. We try to account for this by using country-fixed effects. Furthermore, we 
include the natural logarithm of total GDP as an independent variable in order to account for 
the size of the economy. This way we aim to control for differences in income levels. 

Quite to the contrary other authors argue that in developing countries coefficients of public 
capital stock tend to be underperforming. Devajaran et al. (1996) finds a negative effect of 
public capital expenditure on growth. This might be due to the fact that public investments 
which are normally regarded as productive are unproductive in developing countries due to 
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inefficient governments and public sectors. For us this implies, that capital stock might be 
overvalued for many countries in our sample, because a significant share of the public capital 
has unproductive uses. Gupta et al. (2014) therefore use an efficiency-adjusted public capital 
stock series and find that the use of raw public capital stock data leads to misleading 
coefficients. Since, data on efficiency-adjusted public capital stock is not publicly available, we 
will use the raw data. The efficiency of policy implementation can depend on a wide range of 
country-specific and institutional factors. Once again, we aim to control for country specific 
differences in policy implementation efficiency through the use of fixed effects. Also, we 
include institutional control variables in our model. Additionally, we will include an 
interaction term in our models to check if state capacity (the capacity of states to implement 
policies effectively) has a conditioning effect on the productivity of public capital. 

In sum, we have tried to deal with the issue of state-omitted dependent variables by using 
appropriate control variables. Beyond that, the use of country-fixed effects has the benefit of 
being able to absorb the omitted state-dependent variables which we do not control for 
explicitly in the model and might be correlated with the regressor of public capital stock. 
However, FE will only help us account for within country variation not for variation between 
countries (Isaksson 2010, 19). 

Reverse Causality 

Another issue with public capital stock is the problem of reverse causality. Ultimately, public 
capital stock might be expanded as a reaction to economic growth or as an impulse for 
economic growth. Some authors try to account for this problem by using a forward lag 
structure on the dependent variable of GDP per capita growth (Devarajan et al. 1996). We have 
however decided not to do so for the following two reasons: 

As Isaksson (2010) argues, if a country directs public investment into its infrastructure in order 
to prepare the country for growth or establish the right conditions for it, then there is a chance 
for a growth effect to show up in a lag. If the country is however investing into infrastructure 
in order to keep up with already existing strong growth then we are likely to see a 
contemporaneous reaction in economic growth. As our first analysis will show, most countries 
in our data set have experience both economic growth and economic upgrading over the 
period of analysis. This makes the use of lagged effects less appropriate in our case. 

Secondly, public investments (especially in infrastructure) in practice consists of a number of 
projects. The amount of time which firms and citizens need to make full use of new 
infrastructure services may vary from project to project (Rodriguez 2006). We therefore believe 
that the relationship between public capital stock and economic growth is too complex to give 
a precise estimate of if and when one would expect an effect of public capital stock on 
economic growth (1-year, 5-years, 10-years,...). This would require some extensive theoretical 
elaboration which would go far beyond the extent of this thesis. We will therefore leave the 
analysis of lagged effects between public capital and economic growth for future research. 
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Nonstationarity 

The next problem researchers have pointed at is nonstationarity, which implies a common 
stochastic trend (Hurlin 2007). A trend exists when a variable persistently moves over a long 
period of time. This can in some cases lead to overestimated coefficients. We have not de-
trended our variables in the model. However, we would like to point out, that the fixed effects 
model also partially accounts for the problem of nonstationarity as the within approaches uses 
deviations from the mean (Isaksson 2010: 19). In addition to that, as pointed out by Lopez et 
al. (2017), nonstationarity and also cross-section dependency only become relevant in macro 
panels with large N and large T. With 57 and 42 countries included for both of our regressions, 
which are observed over a period of eleven years (2004-2014) we only have a micro panel 
sample which is likely to be not very sensitive to issues of non-stationarity. 

Tax revenue (% of GDP) 
Our reasoning for using total tax revenue as share of GDP has already been explained above. 
Despite its popularity and wide use as a proxy of administrative capacity in the existing 
literature the indicator also suffers from some limitations. Many scholars have stressed that 
the measure is problematic as the amount of tax revenue partially depends on the tax rate 
which is a political decision and not primarily related to the state`s capacity (Fukuyama 2013: 
353). In fact, scholars point to historical evidence which shows that state’s do not aim for 
maximal tax rates, but very often tax well below their extractive capacity for a number of 
different reasons (Fukuyama 2011: 303-305). Another argument against the inclusion of 
extractive capacity is the fact that case studies show that regions with poor capacity to tax have 
still been able to provide good outcomes in their provision of public goods (Tendler 1997). 
This shows that a high capacity to tax is not equivalent to an efficient use of tax revenues. 
Other factors such as the existence of an efficient administration impact outcomes of 
government spending (Fukuyama 2013: 353). 

Control over territory and V-Dem 

A significant portion of the variables included in our main models are extracted from the 
Varieties of Democracy index which is based on expert surveys. Criticism towards expert 
surveys in general is that the risk of experts being biased, problems with assessment due to 
vaguely defined concepts and questions, reduced comparability between expert evaluations 
and across countries. However, the creators of the V-Dem dataset have established a number 
of counter-measures to reduce these risks. First of all, each question has to be answered by a 
minimum of five experts, which aims to reduce expert bias. Additionally, experts are free not 
to provide an answer to a question if they do not feel confident enough of giving a certain 
answer. Finally, V-Dem estimates for a given country in a given year are based on modelling 
techniques such as custom-designed Bayesian ordinal item response theory (IRT) which is 
designed to take expert biases and cross-coder inter-reliability into account (Coppedge et al. 
2015: 582). Hence, we would like to point out that while the risk of biased assessment cannot 
completely be eliminated, the risk has been strongly reduced. 
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Endogeneity 
Finally, we would like to mention, that the regression models represented may suffer from 
endogeneity problems. For example, state capacity itself could be subject to the same factors 
which govern growth rates. Put differently, omitted variables that affect a country’s capacity 
to extract resources and to control its territory could simultaneously affect growth rates in the 
same way. Under such circumstances a correlation between state capacity and the error term 
within countries could exists. This is the definition of endogeneity and its presence can lead to 
bias coefficients. 

One cause for concern could be rents of natural resources. Originally, rents from natural 
resources were often argued to be the cause of corruption, extractive rather than inclusive 
institutions and low growth rates. This has come to be known as the resource curse. However, 
recent economic research has shown little evidence for the resource curse hypothesis. 
Especially the negative effect of natural resources on growth has been put into question. 
Newest research indicates that high natural resource endowments affect growth rates per 
capita positively (Alexeev et al. 2009; Cotet et al. 2013; Smith 2015; Havranek et al. 2016).  

At the same time an increase in state capacity can also be due to large natural resource 
endowments. Political science literature has pointed to the positive effects which rents of 
natural resources can have on state capacity (Thies 2010). Reno (1998) suggests that rents from 
natural resources are often used by the state to be spend on the security sector in order for the 
state and its rulers to defend themselves against possible rebellions. 

Hence, the positive association between state capacity and growth could be endogenous to a 
country's resource endowments. This is especially true for the highly significant correlations 
between the sub-component authority over territory and growth. A state that spends large 
amounts of its resource rents on the security sector will be better able to fight off challenges to 
its monopoly of force and might control a larger share of its territory (Collier & Hoeffler, 1998).  

If rents of natural resources raise growth rates and state capacity simultaneously this could 
imply endogeneity. We try to account for this possible problem by controlling for rents of 
natural resources as share of GDP. 

Another cause for endogeneity could be regime type. Rulers in authoritarian regimes may 
under certain circumstances be incentivized to reduce state capacity. For example, in fear of a 
coup d`état rulers may significantly decrease the power of the military thereby potentially 
decreasing the state's coercive capacity and worsen the negative effects some authoritarian 
regimes might have on growth (Acemoglu 2005b). We aim to control for regime type using the 
electoral democracy index from V-Dem. 

Beyond that, we aim to control for possible omitted variable bias through FE models. 
However, it should be emphasised that this approach only allows us to control for country-
specific characteristics which could govern the growth rates and state capacity and/or our 
capital stock variables. It does not allow us to control for characteristics between countries. 
Hence, despite including the control variables mentioned and the applying a fixed effects 
model, a risk of endogeneity remains (Isaksson 2010: 24).  
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Results 

Analysis I 
Symmetric Composite Indices 

The first analysis is carried out with a sample of 57 countries. Data is available for all countries 
over the observation period, 2004-2014. All values calculated for this analysis have a lower 
bound of -100%, but an infinite upper bound. This is given the fact that not absolute values are 
used, but rather the percentage change between two points (the %-change between the average 
for the period 2004-2006 and the average for 2012-14). For our sample, the average economic 
index is 0.59, signifying an average growth of 59% between the averages of 2004-06 and 2012-
14. GDP per capita averages at 0.27, meaning it grew 27% over the same period. State capacity 
also grew, averaging at 0.105, or 10.5%. 

There are 8 countries whose economic index grew by more than 1.00 or 100%. These are The 
Gambia (226%), Sierra Leone (212%), Rwanda (147%), Ghana (136%), Burkina Faso (134%), 
Bolivia (119%), Zambia (109%), and Liberia (109%). On the other hand, there are only five 
countries whose economic index decreased, i.e. which observed negative growth: El Salvador 
(-19%), Philippines (-6%), Central African Republic (-5%), Tajikistan (-4), and Lesotho (-4). The 
remaining 44 countries experienced a positive growth between 3% (Nepal) and 98% (Vietnam), 
averaging at 50%. 

There are three countries that have a negative GDP per capita growth over our observation 
period. These are: Central African Republic (-13%), Yemen (-8%), and Madagascar (-2%). A 
total of 27 countries grew faster than the average, of which seven grew at least double as fast 
as the average: Ethiopia (81%), Georgia (69%), Uzbekistan (65%), Lao P.D.R. (63%), India 
(60%), Sri Lanka (58%), and Angola (54%). 

A total of 13 countries in our sample observe a negative growth rate for our state capacity 
index. The three countries whose state capacity declined the most are the Central African 
Republic (-16%), Nigeria (-13%), and Egypt (-9%). The remaining 44 countries observe an 
increase in state capacity. For 21 of these countries, the increase is less than the average of 
10.5%. The 23 remaining countries increase their state capacity by more than the average 
growth rate, with ten countries even growing at least double the average rate. The five 
countries that saw the biggest increase in state capacity are: Chad (68%), Mozambique (51%), 
Democratic Republic of the Congo (D.R. Congo) (42%), Nepal (41%), and Liberia (37%). These 
growth rates are impressive, given that our observation period is only 11 years. 

The D.R. Congo is also an interesting case, as it barely improved its control over territory 
(+0.2%), however its tax revenue as share of GDP increased by 84% over the observation 
period, leading to an overall increase in state capacity of 42%. The growth rate of all countries 
for the various indices and components can be found in Appendix A. 
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While the scatter plot does not show causality, it seems to indicate a positive relationship 
between state capacity and economic upgrading. More than two-thirds of our sample (40 of 
57 countries) see an increase on both dimensions. Here it is interesting to see that while some 
countries have major gains on one dimension, the other dimension, while still positive, lacks 
behind. For instance, Chad sees the biggest increase in state capacity (69%), yet with 40% its 
economic index grew less than the average of 58%. Something similar can be said about Sierra 
Leone, which increased its economic index by 211%, while “only” improving its state capacity 
by 15%. 

There is a number of countries that are ambiguous cases, i.e. while one dimension grows, the 
other declines. There are four countries that experience a decline in the economic index but 
see an increase in state capacity. These are Lesotho, the Philippines, El Salvador, and 
Tajikistan, which improves its state capacity by 14% yet losing 4% on the economic dimension. 
Vice versa, there are a total of 12 cases where state capacity declines, while the economic index 
increases. An interesting case in this category is Nigeria. While its economic index improves 
by 68%, its state capacity declines by 13%. Other countries losing significant state capacity are 
Egypt (9%), which improves its economy by more than 50% at the same time, and Vietnam, 
nearly doubling its economic index while losing 8% state capacity. 

There is only one case (Central African Republic) where both dimensions decrease, making it 
the only downgrader in our sample when plotting economic index and state capacity against 

Figure 5: Scatter Plot – Symmetric Composite Index 

Blue means the state upgrades on both dimensions. Orange means the state upgrades only on one dimension 
and downgrades on the other one. Red means the state downgrades on both dimensions. The data label is the 
ISO code of the respective country. 
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each other. Important to note here though, while both indicators for state capacity are negative, 
hence resulting in an overall negative growth rate on that dimension, for the economic index 
only market share sees a decline over our observation period, -0.44 (-44%). The export unit 
value records a growth of 0.34 (34%). However, given that both market share and export unit 
value are equally weighted, the overall result for the economic index is negative with -0.05 (-
5%). 

The following Table 3 summarises the findings for the symmetric composite index for the 
economic index and state capacity index. 

Table 3: Upgrader, Ambiguous, Downgrader for Symmetric Composite Indices 

State Capacity Index and GDP/Capita 
The picture changes slightly when substituting GDP per capita for the economic index. The 
number of ambiguous cases declines by six. Madagascar and Yemen join the Central African 
Republic and are now downgraders, as their GDP per capita growth is negative. This means 
the total number of downgraders is three. At the same time, Lesotho, the Philippines, El 
Salvador, and Tajikistan are now upgraders. While these countries had a negative growth on 
the economic index, their GDP per capita growth is positive. With the four countries joining 
the upgraders, the number of upgraders that experience an increase on both the state capacity 
and economic dimension increases from 40 to 44 countries. 

Upgraders 
Benin 

Burkina Faso 
Bolivia 

Côte d'Ivoire 
Cameroon 

Congo, D.R. 
Congo, Republic 

Ethiopia 
Georgia 
Ghana 

Guinea 
The Gambia 

Guinea-Bissau 
Honduras 

Haiti 
Indonesia 

India 
Kenya 

Kyrgyz Republic 
Cambodia 

Lao P.D.R. 
Liberia 

Sri Lanka 
Morocco 

Mozambique 
Mauritania 

Malawi 
Niger 

Nicaragua 
Nepal 

Pakistan 
Rwanda 
Senegal 

Sierra Leone 
Chad 

Tunisia 
Tanzania 
Uganda 
Ukraine 
Zambia 

Ambiguous cases 
Economic index improves 

State capacity index declines 
Economic index declines 

State capacity index improves 
Angola 
Burundi 

Egypt 
Moldova 

Madagascar 
Mali 

Nigeria 
Swaziland 

Togo 
Uzbekistan 

Vietnam 
Yemen 

Lesotho 
Philippines 

El Salvador 
Tajikistan 

Downgraders 
Central African Republic 
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An interesting observation is that some countries which are among the top performers in the 
economic index only modestly improved, or even decreased their state capacity. For instance, 
The Gambia overall increased the economic index the most (226%), while its state capacity 
only increased by 6%. Also interesting to see in this case is that while the economic index 
increased the most, The Gambia’s GDP per capita only increased by 1%. This could mean that 
economic upgrading takes some time until it translates into measurable outcomes for the 
individual. Another explanation could be that The Gambia’s population grew by ~37% over 
our observation period, which would cannibalize on the GDP per capita growth rate (World 
Bank 2018f). 

Table 4 shows which countries are upgrades, which ones downgraders, and which ones are 
ambiguous cases when plotting the state capacity index against GDP per capita PPP in 2011 
international Dollars. Countries in green mean they have “upgraded” relative to when plotting 
state capacity against the economic index. Countries in red mean they have “downgraded” 
relative to when plotting state capacity against the economic index (for data, please see 
Appendix B).  

Figure 6: Scatter Plot – State Capacity Index and GDP/Capita 

Blue means the state upgrades on both dimensions. Orange means the state upgrades only on one dimension 
and downgrades on the other one. Red means the state downgrades on both dimensions. The data label is the 
ISO code of the respective country. 
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Table 4: Upgrader, Ambiguous, Downgrader for GDP/Capita 

Robustness Test - Asymmetric Composite Index 
As a robustness check the asymmetric composite index is employed, as discussed above. To 
recap, the asymmetric composite index “‘punishes’ a decrease in one of the two indicators [as] 
the more one of the indicators declines, the more the other indicator has to increase to yield 
upgrading as a result” (Bernhardt & Milberg 2011: 56). Utilising this approach leads to slightly 
different results compared to the symmetric composite index. We have only used it for our 
economic and state capacity indices, as GDP per capita is a simple %-change rather than a 
formula. 

The results of employing the asymmetric composite index to our state capacity and economic 
index are largely the same compared to the symmetric composite index. Concretely, there are 
only two changes (see Table 5). Rather than being an upgrader, Nepal is now an ambiguous 
case. This is given the fact that while its export unit value grew by 45% over our observation 
period, its market share declined by 39%. Under the symmetric composite index, this would 
result to a positive growth of 3%, while the asymmetric composite index yields to a decrease 
of 12%. Second, Swaziland is now a downgrader rather than ambiguous. While Swaziland’s 
export unit value increased (0.56, 56%), its market share declined (-0.41, -41%). Under the 
symmetric composite index, the overall result is positive (0.08, 8%), while the asymmetric 
composite index yields a negative result (-0.08, -8%). 

Another difference is that now the overall scale increases, leading to more space between the 
different countries (see Figure 7). This is because countries that clearly upgrade on both 
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components of an index receive a ‘boost’, as predicted by Bernhardt & Milberg (2011). For 
instance, The Gambia’s economic index tripled from 226% using the symmetric composite 
index to 702% using the asymmetric composite index (for all numbers see Appendix C). 
Besides that, the picture remains largely the same. 

Table 5 shows which countries are upgrades, which ones downgraders, and which ones are 
ambiguous cases when employing the asymmetric composite index as a robustness test. Green 
means the country has “upgraded” relative to when using the symmetric composite index to 
calculate the economic index. Countries in orange mean they are now “ambiguous” cases 
rather than upgraders, and red means they have “downgraded”. 

  

Figure 7: Scatter Plot – Robustness Asymmetric Composite Index 

Blue means the state upgrades on both dimensions. Orange means the state upgrades only on one dimension 
and downgrades on the other one. Red means the state downgrades on both dimensions. The data label is the 
ISO code of the respective country. 
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Table 5: Upgrader, Ambiguous, Downgrader for Asymmetric Composite Index 

Summary of the findings 
The first analysis does not establish a causality between state capacity and economic 
upgrading. What it does show, however, is that the vast majority of countries experienced an 
upgrade in both dimensions in all three analysis that we ran. Additionally, most countries that 
experienced economic upgrading also experienced GDP per capita growth. The fact that both 
dimensions seemed to have co-developed for most of the countries included in our sample, is 
of importance for our main research question. Increases in state capacity could transfer into 
the economic sphere through government intervention. As stated in hypothesis one, if the 
state's capacity to implement policies increases, this could condition the impact of industrial 
policy on economic development in a positive way. Industrial policy could therefore be an 
important channel for the structural transformation of the economy if state capacity is high. In 
light of this context established by Analysis I, we continue with the second step of our 
empirical investigation in order to evaluate the link between state capacity, industrial policy 
and economic development more closely.  
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Analysis II 
Descriptive statistics  

Before running the regression models introduced earlier, we perform a descriptive analysis of 
variables. This is done to detect possible problems with the data. Table 6 shows a statistical 
summary of the variables included in our main models. The variables included in our model 
have no illogical values (for example values outside the 0 to 100 spectrum of the variable tax 
revenue as share of GDP would be alarming). The first table presents our data for model 1 which 
encompasses 57 countries over 11 years adding up to 627 observations. The table summarizing 
our data show no indication that our data needs any correction. There are no missing values 
and all values are within the logical range for every given variable.3 

Table 6: Analysis II – Data Descriptive 

Note that the variable general government capital stock as share of GDP shows a high 
variation, with some countries, such as the Democratic Republic of Congo, having a very low 
ratio of 6% in 2004 (the ratio has however risen to 15% in 2014). To the contrary, countries like 
Zambia or the Central African Republic have ratios of over 300%.4 Strong differences (even 
though not as extreme) can also be observed for the PPP capital stock variable. However, these 
sharp differences have also been detected by other scholars and are largely explained by the 
fact that the capital stock data is based on an artificial investment series. While this once more 
underscores the limitation to this data set, we would like to stress that it gives us as researchers 
a high degree of comparability as it is based on a common methodology and on homogenous 
data on investment (Kamps 2006: 129). 

Another interesting aspect is the average value of rents of natural resources as share of GDP 
in our sample which is around 12%. Hence, the mean of our sample is above the 10% threshold 
of what the existing literature generally considers as high natural resource countries 
(Hausmann 2011).  

  

                                                
3 See Appendix M for Stata output 
 

Variable Obs Mean Std. Dev. Min. Max. 
State Capacity 627 52.33352 6.013444 31.95749 71.43239 
Tax Revenue 627 15.63352 7.650754 3.961208 58.11479 
Control Territory 627 89.03353 8.413557 57 100 
Capital Stock 627 .7199093 .5194419 .0581163 3.494547 
GDP/Capita growth 627 0.0312918 0.0402208 -0.368299 0.3035 
Electoral Democracy 627 .4313876 .1734774 .0894015 .7823883 
Property Rights 627 .5925864 .2012148 .1245015 .9263843 
Rule of Law 627 -.756852 .4487029 -1.793081 .1909297 
Inflation 627 .0763417 .061068 -.0744 .46101 
Natural Resources 627 .1208627 .1234501 .0010353 .6012125 
Terms of trade growth  627 .0219961 .1748412 -.6031991 3.49439 
logGDP 627 3.726566 1.650678 .4691521 8.877408 
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Correlation matrix 
In addition to the limitations on our panel data (especially on public capital stock) mentioned 
by Isaksson (2010), a key assumption of FE models is the absence of perfect multicollinearity 
amongst the independent variables included in the model. Perfect multicollinearity refers to a 
situation where there is perfect linear relationship between regressors. Hence, if the regressors 
correlate with each other, the assumption of no multicollinearity is broken, and the model 
could produce misleading coefficients (Stock & Watson 2012). 

One way to check for multicollinearity is through pairwise correlations. Table 8 includes all 
explanatory variables of our two models. As a rule of thumb, correlation levels between 0.0 
and 0.5 can be considered low correlations, while levels between 0.5 and 0.8 indicate a 
moderate correlation, and levels above 0.8 suggest high correlations (1.0 is equal to a perfect 
correlation).5 

Table 7: Analysis II - Correlations Matrix Variables 

Table 8: Analysis II - Correlation Matrix 

As could be expected, our state capacity index shows relatively strong correlations with its 
two subcomponents tax revenue-GDP ratio and authority over territory. This is not 
problematic however, as none of these variables will be integrated into a regression model 
simultaneously. Rather, we plan to run a regression with the state capacity variable and 
replace the index later with one of the two components at a time to test which of the two is the 
key driver in a certain effect on GDP per capita. Note however, that both components correlate 
with our index of state capacity to an equal degree. This is a good sign, as it shows that our 
index does capture both theoretical dimensions of state capacity (coercive, administrative) to 
the same degree. We will run the regression model with each component individually to 
understand the effects of the components itself better. Also, note that the variable “protection 
of property rights” or "Rule of Law" does not correlate strongly and not even moderately with 

                                                
5 See Appendix M for Stata Output 

1. State Capacity 2. Tax Revenue 
3. Control over Territory 4. General Government Capital Stock 
5. GDP/Capita growth rate 6. Electoral Democracy 
7. Property Rights 8. Rule of Law 
9. Inflation 10. Rents from Natural Resources 
11. Terms of Trade growth rate 12. logGDP 

 1 2 3 4 5 6 7 8 9 10 11 12 
1 1.000            
2 .7194 1.000           
3 .7753 .1190 1.000          
4 .0827 .1964 -.6040 1.000         
5 .2143 .1182 .1989 -.1266 1.000        
6 .0133 .0725 -.0469 -.0065 -.0376 1.000       
7 .1309 .1712 .0314 -.0783 -.0141 .5048 1.000      
8 .3005 .2242 .2257 -.0430 .1128 .3827 .3503 1.000     
9 .0678 -.0010 .0978 -.0656 .0925 -.1096 -.2487 -.1385 1.000    
10 -.0730 -.0321 -.0752 .0041 .0764 -.2256 -.2098 -.4390 .1587 1.000   
11 .0175 .0131 .0131 .0358 .0695 -.0654 -.0052 -.0635 .0087 .1821 1.000  
12 .0482 .0224 .0486 -.3552 .2014 .0727 .1587 .2586 .1160 -.1430 -.0291 1.000 
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our state capacity index. This is as expected and underscores that we are measuring something 
different than the institutional design of a state. Rather, we measure the state’s capacity to 
enforce and implement such institutions. 

One problem could be the moderate correlation between the variables “Protection of property 
right” and “Electoral Democracy index”. An explanation for this correlation could be that 
democracies tend to protect property rights better, as they value the protection of individual 
rights and freedoms (Knutsen 2013). However, since the correlation is only slightly moderate, 
we believe this correlation to be unproblematic. In order to make sure however, we will run a 
robustness test, in which we first include one of the two variables at a time and then compare 
the coefficients to our main results. 

One important thing to note is that the variables Rents of natural resources (% of GDP) and control 
over territory do not correlate at an alarming degree. This is good to know because some 
scholars have suggested that the state's coercive capacity (most importantly the ability to 
reduce the risk of rebellion) could be endogenous to natural resource dependence. Initially, 
natural resource dependence can provoke incidents of rebellion or civil war. However, with 
increasing wealth within society, social tensions might reduce. Additionally, natural resource 
rents can provide the state with sufficient funding to combat rebels and other insurgence 
(Collier & Hoeffler 1998). But because of the low correlation between the two in our sample, 
we believe the risk of multicollinearity to be low. An endogeneity problem may remain 
however. It is therefore important that we have added natural resource rents as a control 
variable. 

In summary, despite this only being a broad overview of our data, we conclude that our 
variables behave as expected. None of our observed values take on illogical values. 
Additionally, the state capacity components are for the most part correlated with our state 
capacity index. None of our explanatory variables are correlated with each other at an 
alarming level which reduces the risk of multicollinearity and supports the assumption that 
the data can be used for a regression analysis. 

Results 
In this part, we will present the results from our regression analysis. All regression models 
will be run as country-fixed effects models. We will not run random effects models or pooled 
regression models. As explained, the advantage of using fixed effects models is that they 
reduce omitted variable bias to a minimum as they control for all country specific factors 
which are not included in the model (Pakko et al. 2001). Each model will be run once without 
and then with the interaction term, in order to see whether the integration of the interaction 
between state capacity (or one of its components) and public capital stock improves the 
performance of the regression analysis overall. The findings for these regression models are 
summarized in Table 9.6 

The first positive aspect is that the coefficients of the control variables generally behave as 
expected. As Barro (1996) we find that the institutional variables, such as the maintenance of 
the rule of law and property rights have a positive effect on growth. The property rights 

                                                
6 Stata output for this regression can be found in Appendix M 
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variable has a very strong and highly significant effect throughout our models. Rule of law 
has a significant coefficient throughout most of our first set of models. 

This is equally true for our electoral democracy variable. As explained, the effect of the 
electoral democracy variable was difficult to predict initially. We find higher levels of electoral 
democracy to be negatively associated with growth. However, the effect is not significant. 
Additionally, the weak (or even negative) effect of democracy on growth has also been found 
by other scholars (Barro 1996). We therefore believe that this effect does not indicate a 
misspecification of our model. 

Similarly, the logarithmic value of total GDP has a negative effect on growth. This is known 
as the neoclassical theory of convergence and is in line with the findings obtained in the 
previous literature. Richer economies grow more slowly than poor economies once one 
controls for institutional and a set of macroeconomic variables (Barro 1996). 

In line with recent contributions on the relationship between natural resource endowments 
and growth, we find a positive relationship (Alexeev et al. 2009; Hausmann et al. 2011; Cotet 
et al. 2013; Smith 2015; Havranek et al. 2016). Generally, high natural resource endowments 
have a positive effect on growth. However, with the exception of model 1.4 this effect is only 
just significant the 10% level. In model 1.1 and 1.5 it is not significant at all.  The very strong 
effect of the variable in magnitude is probably due to the fact that our sample includes a large 
number of countries with high natural resource endowments. Out of the 57 countries included 
in our sample, 25 had a share of rents of natural resources as percentage of GDP above 10%. 
For this reason, we believe it to be very important to control for this effect. For a large group 
of countries within our sample, a significant share of GDP growth can be expected to be due 
to natural resource endowments and not due to productivity gains (Hausmann 2011). 

Inflation also performs as expected. A higher inflation rate is generally associated with a 
decrease in growth (Barro 1996). However, we do not find the impact to be significant in any 
of our models. 

Finally, also annual percentage change in ToT, behaves as expected. The variable has a 
positive, but usually insignificant effect on growth. This result has already been produced by 
other authors (Blattman et al. 2007). We therefore believe this effect to be as expected. 

The fact that all of our control variables perform as expected, indicates that our models are 
correctly specified. This increases the validity and reliability of our findings. 

Since the focus of our study is to determine the effects of state capacity and public capital stock, 
for the remainder of the analysis, we will only focus on the coefficients of these variables and 
their interaction. We will however comment on some of the control variables later in the 
discussion section. 

Before running the models, we performed a Hausman test to check whether a random or a 
fixed effects model was appropriate. In all cases the null hypothesis had to be  rejected, which 
makes the use of fixed effects model mandatory (Stock & Watson 2012). 

Additionally, we ran a modified Wald test for group-wise heteroskedasticity which is 
specifically designed for fixed effects models. The null hypothesis of constant variance 
(homoskedasticity) was rejected in all cases. The presence of heteroskedasticity was 
considered through the use of clustered heteroscedasticity and autocorrelation- robust 
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standard errors. These are represented in the table in parenthesis. We have not run a unit root 
test to check for stationarity of the data as non-stationarity is generally perceived as an issue 
that is only relevant for macro-panels and not micro-panels like ours (Chudik & Pesaran 2013; 
Lopez et al 2017: 2). 

Industrial policy and state capacity 
Table 9 summarizes all findings for the effects of state capacity (and its components) and general 
government capital stock as percentage of GDP (GCS) on GDP per capita growth. Regression 1 shows 
a positive effect of state capacity on economic growth. To the contrary, GCS shows a negative 
effect on economic growth. This impact remains after controlling for the protection of property 
rights, inflation, the electoral democracy index and rents of natural resources as share of GDP. 
However, the coefficients of state capacity and GCS are both not statistically significant in our 
model. 

The inclusion of the interaction effect between state capacity and GCS improves the 
performance of our regression model significantly. In regression 2 we add the product 
between the proxies for state capacity and IP and yield a positive and highly significant 
coefficient. We would like to add that we have integrated the individual variables alongside 
their product in regression Model 1.2. Additionally, we have included the control variables 
again. Hence, the high significance is not due to the omission of other important factors (i.e. 
the single variables of the interaction term itself). Interestingly, the inclusion of the interaction 
term turns the individual variables of state capacity and GCS negative, while the product of 
both is positive. While this effect is highly significant for GCS, it is not for state capacity, which 
could suggest that high levels of GCS in absence of high state capacity might have much more 
negative effects on economic growth than vice versa. Comparatively speaking, the magnitude 
of the interaction term coefficient is much smaller than those of the variables property rights or 
rents of natural resources. 
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Table 9: DV: GDP per capita growth (country-fixed effects) 
 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept 0.0061093 
(0.0012936)  

0.1525058* 
(0.0801949) 

-0.0032604 
(0.0690209) 

0.1738411** 
(0.0676111) 

0.0735078 
(0.0541959) 

0.0830473 
(0.0579464) 

State Capacity (ST) 0.0019448 
(0.0012936) 

-0.0013729 
(0.0013992) 

    

Control over territory 
(COT) 

  
0.001074* 

(0.0006149) 
-0.0010387** 
(0.0004654) 

  

Tax revenue as % of 
GDP (TAX) 

    
0.0005229 

(0.0013012) 
-0.0007276 
(0.0028189) 

General Gov. capital 
stock % of GDP (GCS) 

-0.0381839 
(0.024403)   

-0.2083978*** 
(0.0535668) 

-0.0359285 
(0.0247381) 

-0.2528551*** 
(0.0307347) 

-0.0403535 
(0.0265305) 

-0.056027 
(0.0410845) 

ST*GCS 
 

0.0034494*** 
(0.0010516) 

    

COT*GCS 
   

0.0024929*** 
(0.0003045) 

  

TAX*GCS 
     

0.001326 
(0.0022788) 

Log GDP -0.0287033* 
(0.010023) 

-0.023797** 
(0.0097723) 

-0.020368* 
(0.012041) 

-0.0215597** 
(0.0095467) 

-0.0250109** 
(0.0099698) 

-0.0230529** 
(0.0114706) 

Electoral democracy -0.0088347 
(0.020554)  

-0.0090476 
(0.0213165) 

-0.0087437 
(0.0195508) 

-0.0091808 
(0.0205664) 

-0.0018792 
(0.0206478) 

-0.0019557 
(0.0209157) 

Property rights 0.1133435*** 
(0.0407538) 

0.1035673*** 
(0.0361801) 

0.1005481** 
(0.0388644) 

0.0963289*** 
(0.034649) 

0.1333266*** 
(0.0442907) 

0.1283453*** 
(0.042154) 

Rule of Law 0.0209253* 
(0.011437) 

0.0158408 
(0.0105703) 

0.0216208* 
(0.0111716) 

0.0139111 
(0.0105245) 

0.0232127* 
(0.0122425) 

0.0228327* 
(0.0117352) 

Inflation -0.0294367 
(0.0318289) 

-0.022632 
(0.0312823) 

-0.0311925 
(0.0322252) 

-0.0216627 
(0.0316497) 

-0.02764 
(0.0323342) 

-0.0269942 
(0.0320848) 

Rents of NR (%GDP) 0.1017129 
(0.0629753) 

0.119669* 
(0.0598747) 

0.1279193* 
(0.0676756) 

0.1268652** 
(0.0622259) 

0.1077192 
(0.0656429) 

0.1134546* 
(0.063479) 

Terms of trade growth 0.013436 
(0.0083521) 

0.0128282 
(0.0078382) 

0.0138665 
(0.0084797) 

0.0131312 
(0.0081409) 

0.0149203* 
(0.0086012) 

0.0146387* 
(0.0083627) 

R-Squared (within) 0.0987 0.1406 0.0980 0.1545 0.0895 0.0933 

Hausman Test 0.0001 0.0000 0.0002 0.0000 0.0000 0.0001 

Wald Test 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

* 10% significance, ** 5% significance, *** 1% significance; Robust standard errors in parenthesis 
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In order to get a better 
understanding of the interaction 
term we will analyse the 
interaction graphically. The 
contour plot of Figure 8 makes the 
interaction between state capacity 
and GCS more graspable. The y-
axis represents state capacity, the x-
axis represents GCS.7 

The bottom right corner describes 
one extreme of our sample. When 
state capacity is very low (between 
30 and around 55) and GCS is high, 
a country will actually experience 
a negative effect on growth rates. 
What our first analysis indicates is 

that low state capacity may actually render large shares of public capital (% of GDP) inefficient. 
This effect totally reverses however when state capacity increases over a threshold of 
approximately 55 in our index. From this point onwards, high GCS does not only create 
positive growth rates, but more importantly higher ones than countries with low state capacity 
and low general government capital stock would experience. 

In line with hypothesis 1 we find that state capacity indeed has a conditioning effect on 
growth. However, in order to be able to explain this effect more precisely, we will split our 
index up in its two components and rerun the models with each variable individually. The 
results of this regression analysis are represented in Table 9 (model 3-6). 

Industrial Policy and the two components of state capacity 
We want to take the analysis one step further in order to better understand the contribution 
which state capacity makes to the effect of GCS on growth. First, we look at our coercive 
capacity component, measured by the proxy control over territory. Model 3 shows a positive 
effect of control over territory on economic growth. The effect is significant at the 0.1 level. 
General government capital stock has once again a negative effect (ceteris paribus). This effect 
is however not significant. 

The product of control over territory and GCS once again changes the performance of the 
model. The interaction is positive and highly significant at the 0.01 level. Once again, we have 
integrated the control variables and the two individual variables alongside their product in 
model 4. The coefficients of the individual variables itself turn negative again, while their 
product is positive. However, only the coefficients of general government capital stock are 
significant. The interaction effect underscores a positive interaction effect between control over 
territory and GCS and supports hypothesis 2 which states that the interaction coefficient 
between control over territory and GCS must be positively associated with growth. 

                                                
7 See Appendix R for Stata Output 

Figure 8: Interaction ST and GCS 
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Finally, we move on to the proxy for administrative capacity. The tax revenue as share of GDP 
has a positive, however non-significant coefficient in regression model 1.5, while public capital 
stock is again negatively correlated. While the integration of the interaction term between tax 
revenue and GCS has a positive effect. This supports hypothesis 3. However, the impact is not 
significant. Therefore, this effect will not be analysed in detail. It is however important to 
mention, that the coefficient of the interaction between control over territory and GCS is of a 
smaller magnitude than the interaction coefficient between state capacity and GCS. This 
indicates that administrative capacity is an important complement to coercive capacity besides 
the former being non-significant individually and in the interaction with GSC. 

Some variables that perform very well throughout the models are the institutional ones. The 
property rights variable is highly significant and always positively associated with growth. 
Equally, rule of law is significant at the 0.1 level in four of the six regression models. Equally 
strong is the performance of the rents of natural resources variable. 

Robustness test 
This section serves to test the previous findings on their robustness. We analyse whether our 
regression findings remain stable. In order to do so we will first test whether our findings 
remain robust against multicollinearity. Two of our control variables (property rights and 
electoral democracy index) correlated moderately as shown in our pairwise correlation matrix 
above.8 In order to check if including both variables at the same time in our model could 
potentially bias our coefficients, we run each model with only one of the two variables 
included at a time. Based on that we analyse whether the inclusion of both variables into our 
model has caused misleading coefficients in our main regression. 

Beyond that we run our model in a different sample, using an alternative explanatory variable. 
Instead of using GCS as a proxy for IP, we use PPP capital stock as share of GDP (PPPCS). The 
sample had to be reduced to 42 countries due to lack of data for the alternative explanatory 
variable for 15 countries within our sample. 

Finally, we run our main regression models on an alternative dependent variable. Instead of 
GDP per capita growth we will use the annual percentage change in our economic upgrading index. 
Beyond testing the robustness of our findings, this last approach will also give us an idea 
whether the interaction between state capacity and IP does not only increase the rate of growth 
but is also able to improve a country's trade performance. 

Robustness I – Multicollinearity 
By reusing the six models used in the previous section (1-6) and stepwise only including one 
of the two variables which were moderately correlated in the correlation matrix (property 
rights, electoral democracy) we test for a possible multicollininearity bias. Table 10 presents the 
results for the same models when the control variable property rights is excluded. Table 11 
shows the effect when the electoral democracy index is excluded.9 In sum, the exclusion of the 
two variables does not change the sign, magnitude or significance of the coefficients of our 

                                                
8 See Table 8 
9 See Appendix N and O for Stata output 
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explanatory variables. The effects remain the same. Some control variables increase in 
significance (Rule of Law).  

Regarding our main hypotheses we can conclude that the effects of our variables of interest 
do not change significantly. The interaction effect between State capacity and GCS remains 
positive and highly significant. The same is true for the interaction between Control over 
territory and GCS. The interaction term between tax revenue (% of GDP) and remains 
insignificant. Therefore, the interaction term coefficients do not change significantly compared 
to the main regression in Table 9. 

The individual variables of interest perform almost equally as well. Control over territory and 
growth remains highly significant, tax revenue remains insignificant as seen in model 3 and 5 
respectively. Model 1 shows an increase in significance of state capacity. The variable is not 
significant at the 10% level. However, this is likely due to the omission of the otherwise highly 
significant variable of property rights. Once the variable is included state capacity is no longer 
significant (See model 1). GCS continues to perform negatively throughout the model. 
However, this effect only turns significant after the interaction term is introduced. We 
conclude, that our findings remain robust after testing for multicollininearity. 
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Table 10: DV: GDP per capita growth (country-fixed effects); GCS excl. property rights 

  

 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept 0.0494051 
(0.0692925) 

0.1959866** 
(0.07934) 

0.0274761 
(0.0669923) 

0.2015822*** 
(0.0625589) 

0.1440944*** 
(0.0527407) 

0.1523769*** 
(0.0549246) 

State Capacity (ST) 0.0023922* 
(0.0013498) 

-0.0010563 
(0.0014508) 

    

Control over territory 
(COT) 

  
0.0013989** 
(0.0006496) 

-0.0007913* 
(0.0004439) 

  

Tax revenue as % of 
GDP (TAX) 

    
0.000326 

(0.0013406) 
-0.0011657 
(0.0029634) 

General Gov. capital 
stock % of GDP (GCS) 

-0.0360628 
(0.0259476) 

-0.2111409*** 
(0.0556847) 

-0.0345557 
(0.0259618) 

-0.2551243*** 
(0.0307166) 

-0.0380657 
(0.0288729) 

-0.0569758 
(0.0434647) 

ST*GCS 
 

0.0035441*** 
(0.0011024) 

    

COT*GCS 
   

0.0025444*** 
(0.0003104) 

  

TAX*GCS 
     

0.0015911 
(0.0024471) 

Log GDP -0.0275763** 
(0.0104815) 

-0.022635** 
(0.0103842) 

-0.022485** 
(0.0101491) 

-0.0198884* 
(0.0100969) 

-0.0209969* 
(0.0105451) 

-0.0188273 
(0.0121286) 

Electoral democracy -0.01171 
(0.0209485) 

-0.0116739 
(0.021587) 

-0.0100593 
(0.0200212) 

-0.0118045 
(0.0208793) 

-0.0026247 
(0.0212973) 

-0.0026831 
(0.0215066) 

Rule of Law 0.0259371** 
(0.0118416) 

0.0202688* 
(0.010913) 

0.0256081* 
(0.0115436) 

0.0177313 
(0.0107911) 

0.0130614** 
(0.0130614) 

0.0293343** 
(0.0122501) 

Inflation -0.0317197 
(0.0321318) 

-0.0245257 
(0.0312445) 

-0.0320911 
(0.032614) 

-0.0235951 
(0.0315555) 

-0.0299506 
(0.0325237) 

-0.0290721 
(0.0322195) 

Rents of NR (%GDP) 0.1014511 
(0.0650653) 

0.1199237* 
(0.0619093) 

0.1144389* 
(0.0655183) 

0.128896* 
(0.0647594) 

0.1129194 
(0.0685426) 

0.1195685* 
(0.0662108) 

Terms of trade growth 0.0119876 
(0.0079368) 

0.0114915 
(0.0074479) 

0.0125063 
(0.0081413) 

0.0118976 
(0.0078361) 

0.0137737 
(0.0082626) 

0.0134872* 
(0.008006) 

R-Squared (within) 0.0841 0.1284 0.0853 0.1440 0.0686 0.0740 

Hausman Test 0.0012 0.0000 0.0016 0.0001 0.0023 0.0027 

Wald Test 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

* 10% significance, ** 5% significance, *** 1% significance; Robust standard errors in parenthesis 
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Table 11: DV: GDP per capita growth (country-fixed effects); GCS excl. electoral democracy 

 

  

 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept 0.0048891 
(0.0713406) 

0.1512341* 
(0.0799763) 

-0.0042879 
(0.0685571) 

0.1689525** 
(0.0669529) 

0.0728965 
(0.0526732) 

0.0824099 
(0.0565009) 

State Capacity (ST) 0.001899 
(0.0012721) 

-0.0014193 
(0.0013921) 

    

Control over territory 
(COT) 

  
0.0010563* 
(0.0006164) 

-0.001059** 
(0.000479) 

  

Tax revenue as % of 
GDP (TAX) 

    
0.0005181 

(0.0012822) 
-0.0007323 
(0.0028043) 

General Gov. capital 
stock % of GDP (GCS) 

-0.038306 
(0.024448) 

-0.2084972*** 
(0.0536934) 

-0.037123 
(0.0245996) 

-0.2527679*** 
(0.0311114) 

-0.0403669 
(0.026539) 

-0.0560389 
(0.0410392) 

ST*GCS 
 

0.0034488*** 
(0.0010535) 

    

COT*GCS 
   

0.0024902*** 
(0.0003081) 

  

TAX*GCS 
     

0.0013258 
(0.0022761) 

Log GDP -0.0289617*** 
(0.0100809) 

-0.0240623** 
(0.009838) 

-0.0245889 
(0.009719) 

-0.0219478** 
(0.0095694) 

-0.0250758** 
(0.0100798) 

-0.0231207* 
(0.0116164) 

Property rights 0.1139888*** 
(0.0404282) 

0.1042295*** 
(0.0357652) 

0.1078619*** 
(0.0387127) 

0.0970798*** 
(0.0343638) 

-0.1333563*** 
(0.0442287) 

0.128377*** 
(0.0421051) 

Rule of Law 0.0200515* 
(0.0110456) 

0.0149468 
(0.010445) 

0.0204496* 
(0.0107097) 

0.0129905 
(0.0103194) 

0.0230132* 
(0.012002) 

0.0226251* 
(0.0115105) 

Inflation -0.0304245 
(0.0318297) 

-0.0236446 
(0.0310377) 

-0.0305548 
(0. 032383) 

-0.0227044 
(0.0315065) 

-0.0278629 
(0.0322895) 

-0.0272263 
(0.0320143) 

Rents of NR (%GDP) 0.1007541 
(0.0637835) 

0.1186844* 
(0.0605857) 

0.1115088* 
(0.0636888) 

0.1255772* 
(0.0628315) 

0.1075045 
(0.0661887) 

0.1132305* 
(0.0640779) 

Terms of trade growth 0.0135277 
(0.0083876) 

0.0129223 
(0.0078822) 

0.0139295 
(0.008514) 

0.0S132125 
(0.0081793) 

0.0149338* 
(0.0086237) 

0.0146527* 
(0.0083879) 

R-Squared (within) 0.0985 0.1404 0.0853 0.1539 0.0895 0.0932 

Hausman Test 0.0000 0.0000 0.0016 0.0000 0.0000 0.0000 

Wald Test 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

* 10% significance, ** 5% significance, *** 1% significance; Robust standard errors in parenthesis 
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Robustness II - PPP Capital Stock 
In this second robustness test, we introduce the alternative explanatory variable of PPP capital 
stock. The aim is to test whether the conditional effect of state capacity and control over territory 
on the effectiveness industrial policy holds when being tested in interaction with a slightly 
different policy instrument (PPP capital stock % of GDP). Due to data limitations, the 
regression could only be run on 42 out of the 57 countries within our sample. As a result of the 
replacement of one of our main explanatory variables (GCS) through an alternative one 
(PPPCS) our models can now be represented as: 

 1) g= β1+βSTct+βPPPCSct+βGDP+ βAct+αc+uct 

 2) g= β1+βSTct+βST*PPPCSct+βPPPCSct+βGDP+ βAct+αc+uct 

 3) g= β1+βCOTct+βPPPCSct+βGDP+ βAct+αc+uct 

 4) g= β1+βCOTct+βCOT*PPPCSct+βPPPCSct+βGDP+ βAct+αc+uct 

 5) g= β1+βTAXct+βPPPCSct+βGDP+ βAct+αc+uct 

 6) g= β1+βTAXct+βTAX*PPPCSct+βPPPCSct+βGDP+ βAct+αc+uct 

As Table 12 shows, the effect largely remains the same. One change is that the control variable 
electoral democracy now has a positive effect on growth. This effect however remains 
insignificant and the ambiguous effects of democracy on growth were already discussed 
above. The change is likely due to the fact that our sample has slightly changed.10 

All the other control variables maintain their expected effects which indicates that the model 
is correctly specified. Based on that, it is interesting to see that the effects observed in the main 
models in Table 9 remain largely the same. Regarding our main hypotheses we can conclude: 
The interaction between state capacity and PPP capital stock remains positive and is significant 
at the 5% level, which is slightly weaker than in model 1.2. The interaction between control over 
territory and PPP capital stock remains highly significant and positive. The interaction effect 
between tax revenue and PPP capital stock remains positive but insignificant. 

                                                
10 See Appendix P for Stata output 
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The contour plot in Figure 9 
underlines that the interaction 
effect between PPP capital stock 
and state capacity is comparable to 
the one detected in model 2 Table 
9 (GCS and state capacity).11 At 
very low levels of state capacity, 
large shares in PPP capitals stock 
(% of GDP) might be 
counterproductive and have a 
negative effect. But as state 
capacity rises, the effect of PPP 
capital stock (% of GDP) on GDP 
per capita growth turns positive. 

Regarding the individual 
variables the direction of the 
effects remains the same as well. 

We therefore conclude that the results of our main regression model in Table 9 are robust to 
the inclusion of the alternative explanatory variable PPP capital stock. 

  

                                                
11 See Appendix S for Stata Output 

Figure 9: Interaction PPP and ST 
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Table 12: DV: GDP per capita growth (country-fixed effects); EV: PPP capital stock 

 
  

 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept -0.0283079 
(0.0465307) 

0.0201438 
(0.0491327) 

-0.0155699 
(0.0477306) 

0.0435881 
(0.0513153) 

0.0363643 
(0.0541959) 

0.0398366 
(0.0461589) 

State Capacity (ST) 0.0019537** 
(0.0008905) 

-0.0011599 
(0.000873) 

    

Control over territory 
(COT) 

  
0.0007081* 
(0.0003901) 

0.0001317 
(0.0003648) 

  

Tax revenue as % of 
GDP (TAX) 

    
0.0017234* 
(0.0009044) 

0.0015302 
(0.0011543) 

PPP capital stock as % 
of GDP (PCS) 

-0.0282075 
(0.0356227)  

-1.365151** 
(0.5424213) 

-0.032567 
(0.0408569) 

-2.045905** 
(0.8025315) 

-0.0336381 
(0.0366818) 

-0.1034269 
(0.1538698) 

ST*PCS  
 

0.0236236** 
(0.0094818) 

    

COT*PCS 
   

0.0208938** 
(0.0082373) 

  

TAX*PCS 
     

0.0041508 
(0.0092299) 

Log GDP -0.0244486** 
(0.0097441) 

-0.0257468*’** 
(0.0097723) 

-0.0192459** 
(0.0090229) 

-0.0208818** 
(0.0086129) 

-0.0248116** 
(0.0100755) 

-0.0101701** 
(0.0114706) 

Electoral democracy 0.0094335 
(0.0195959) 

0.0145653 
(0.0188797) 

0.01247 
(0.0197581) 

0.0178723 
(0.0189378) 

0.0152168 
(0.0197653) 

0.0158414 
(0.0197773) 

Property Rights 0.0841521** 
(0.0416486) 

0.0860921** 
(0.0361801) 

0.0879677** 
(0.0393169) 

0.091854*** 
(0.0388613) 

0.1036797** 
(0.0401014) 

0.1030444** 
(0.039707) 

Rule of Law 0.0128732 
(0.0138235) 

0.0155288 
(0.0128976) 

0.0142433 
(0.0138769) 

0.0157431 
(0.0126498) 

0.0146969 
(0.015666) 

0.0151406 
(0.0155081) 

Inflation -0.016996 
(0.0335439) 

-0.0194993 
(0.0339486) 

-0.0187504 
(0.0343986) 

-0.0222005 
(0.0347644) 

-0.0148217 
(0.0339461) 

-0.0269942 
(0.0339865) 

Rents of NR (%GDP) 0.174984*** 
(0.0722719) 

0.1811224** 
(0.0742045) 

0.1927437** 
(0.0771308) 

0.1981822** 
(0.0763271) 

0.165259** 
(0.0629662) 

0.1671835 ** 
(0.0633309)  

Terms of trade growth 0.0075975 
(0.0052982) 

0.007376 
(0.0491327) 

0.0083457 
(0.0054564) 

0.0077263 
(0.0052746) 

0.0082405 
(0.005073) 

0.0051482 
(0.0051482) 

R-Squared (within) 0.0999 0.1064 0.0930 0.1030 0.0952 0.0955 

Hausman Test 0.0002 0.0001 0.0007 0.0004 0.0001 0.0001 

Wald Test 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

* 10% significance, ** 5% significance, *** 1% significance; Robust standard errors in parenthesis 
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Robustness III – Does state capacity condition the impact of GCS on economic 
upgrading? 

Finally, we will run the model on an alternative dependent variable, namely the annual 
percentage change of the economic upgrading index constructed above. This will allow us to further 
test the robustness of our findings. Additionally, it will allow us to understand the 
contribution of the interaction between state capacity and GCS to economic development. 
Positive impacts of the interaction term on economic upgrading, would indicate that a positive 
effect not only on growth but also on the trade performance of countries.  Due to the fact that 
we replace GDP per capita growth with the percentage change of economic upgrading, our models 
can now be formulated as follows: 

 1) eu = β1+βSTct+βGCSct+βGDP+ βAct+αc+uct 

 2) eu = β1+βSTct+βST*GCSct+βGCSct+βGDP+ βAct+αc+uct 

 3) eu = β1+βCOTct+βGCSct+βGDP+ βAct+αc+uct 

 4) eu = β1+βCOTct+βCOT*GCSct+βGCSct+βGDP+ βAct+αc+uct 

 5) eu = β1+βTAXct+βGCSct+βGDP+ βAct+αc+uct 

 6) eu = β1+βTAXct+βTAX*GCSct+βGCSct+βGDP+ βAct+αc+uct 

where eu is the annual percentage change in economic upgrading. 

As Table 13 shows, we do indeed find comparable effects for our main hypotheses. The 
interaction effect between state capacity and GCS is highly significant and positive. Figure 10 
continues to support the same effect found on GDP per capita growth found in the previous 
models (Tables 9 & 12). The same is true for the interaction between control over territory and 
GCS. Once again, the interaction between tax revenue and GCS is positive but insignificant.12 

Equally interesting is the performance of our single variables. GCS continues to perform 
negatively throughout all 6 models. Model 3 continues to yield a positive and significant effect 
on growth for control over territory. 
  

                                                
12 See Appendix Q for full Stata output 
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Table 13: Robustness – DV Economic Upgrading 
 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept 0.4821299 
(0.2288092) 

0.7225097*** 
(0.267697) 

0.3634435* 
(0.1946592) 

0.5694494*** 
(0.2058621) 

0.5246611*** 
(0.1975076) 

0.576267*** 
(0.2046111) 

State Capacity (ST) 0.001501 
(0.0031431) 

-0.0039466 
(0.0044944) 

    

Control over territory 
(COT) 

  
0.0024128* 
(0.0013564) 

-0.0000925 
(0.0019137) 

  

Tax revenue as % of 
GDP (TAX) 

    
-0.003751 
(0.003221) 

-0.0105154* 
(0.0052898) 

General Gov. capital 
stock % of GDP (GCS) 

-0.0269797 
(0.0614109) 

-0.3064671*** 
(0.0900402) 

-0.021857 
(0.0596983) 

-0.2778259*** 
(0.0640217) 

-0.0247874 
(0.0648092) 

-0.1095767 
(0.0761967) 

ST*GCS 
 

0.0056638*** 
(0.0019869) 

    

COT*GCS 
   

0.0029562*** 
(0.0009729) 

  

TAX*GCS 
     

0.0071731 
(0.0043267) 

Log GDP -0.1291051*** 
(0.0392153) 

-0.121049*** 
(0.0390368) 

-0.1282626*** 
(0.038774) 

-0.1250275*** 
(0.0392232) 

-0.1066869*** 
(0.0352537) 

-0.0960945*** 
(0.0345526) 

Electoral democracy -0.0121589 
(0.0782408) 

-0.0125083 
(0.0390368) 

-0.0204955 
(0.0763737) 

-0.0228723 
(0.0771207) 

0.0029294 
(0.0770067) 

0.0025156 
(0.0757821) 

Property rights -0.0906116 
(0.1378418) 

-0.106664 
(0.1405269) 

-0.1306907 
(0.1365824) 

-0.1436823 
(0.1373784) 

-0.0913753 
(0.1385327) 

-0.1183221 
(0.1435586) 

Rule of Law 0.0510788 
(0.0351318) 

0.0427303 
(0.036055) 

0.0478975 
(0.033643) 

0.0392827 
(0.0350393) 

0.0548383 
(0.0346735) 

0.0527824 
(0.0338607) 

Inflation 0.1805776 
(0.1154096) 

0.1917508* 
(0.1129788) 

0.1773233 
(0.1164847) 

0.1869105 
(0.1148964) 

0.1814641 
(0.1166555) 

0.1849579 
(0.1160512) 

Rents of NR (%GDP) 0.6776136*** 
(0.2158262) 

0.7070971*** 
(0.2202374) 

0.6843606*** 
(0.2130925) 

0.7013917*** 
(0.2162727) 

0.7287859*** 
(0.2237121) 

0.759813*** 
(0.2246167) 

Terms of trade growth 0.3224871** 
(0.1403065) 

0.3214893** 
(0.1395008) 

0.3208223** 
(0.1396021) 

0.3199503** 
(0.1392083) 

0.3260195** 
(0.1403512) 

0.324496*** 
(0.1391049) 

R-Squared (within) 0.1782 0.1831 0.1800 0.1834 0.1799 0.1846 

Hausman Test 0.0080 0.0046 0.0051 0.0024 0.0074 0.0044 

Wald Test 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

* 10% significance, ** 5% significance, *** 1% significance; Robust standard errors in parenthesis 
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However, the model shows 
some contradicting results 
when one checks the 
coefficients of the control 
variables. Inflation is now 
positively correlated with 
upgrading, while the property 
rights variable turns 
completely insignificant and 
is negatively associated with 
economic upgrading. This is 
puzzling. The findings 
contradict the arguments 
represented in our theoretical 
framework on obstacles for 
economic upgrading within 
GVCs. Extensive property 
rights and low inflation rates 
should usually foster economic upgrading through the attraction of foreign capital and 
entrepreneurial activities which foster capabilities and technology spillovers. As mentioned in 
the limitation section for Analysis I, Salido and Bellhouse (2016) point out that the economic 
upgrading index used in our analysis might not be suited for the short time period of our 
analysis. 

We therefore conclude that our findings on the dependent variable GDP per capita growth are 
found to be robust in test 1 and 2. However, the third robustness check does not allow for the 
conclusion that the interaction between ST and GCS has a positive effect on economic 
upgrading. In fact, the model might suffer from misspecification. Hence, we cannot prove that 
the interaction between ST and GCS fosters a structural transformation beyond growth rates. 

  

Figure 10: Interaction ST and GCS with economic index as 
dependent variable 
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Discussion 
The empirical investigation of this thesis was divided into two parts, where the first 
established the context for the second. What Analysis I shows is that both dimensions, 
economic development (measured in GDP and economic upgrading) and state capacity were 
upgraded in the majority of the countries within our sample between 2004-2014. Hence, the 
progress in both dimensions has happened more or less simultaneously. While this analysis 
does not tell us anything about the direction of causality, it does suggest that there may be 
some important links which allow an increase in one dimension to transfer into the other. We 
argue that industrial policy is such a link. If state capacity increases, the ability to implement 
industrial policy against the resistance of special interest groups is heightened. In line with the 
theoretical elaborations of Chang explained in the literature review, states with higher state 
capacity will be able to design and implement industrial policies which foster a structural 
transformation of the economy. 

In order to test this assumption, we performed a fixed-effects regression analysis. The results 
of this analysis will be discussed in the remainder of this chapter. Overall, the findings 
presented in Table 9 display a significant complementary effect of state capacity and public 
capital stock on economic growth. This is consistent with hypothesis 1, that countries with high 
state capacity (i.e. a high capacity to implement policies effectively) are able to increase the 
productivity of public capital. Individually, state capacity has a positive effect on growth, but 
the effect is not significant. Beyond that we find that control over territory shows the same 
interaction effect with GCS on growth, which proves hypothesis 2. The individual effect of 
control over territory on growth is positive and significant. The remaining hypothesis 3 is found 
to have a positive effect but the coefficients are insignificant. The individual effect of public 
capital stock on growth is found to be negative in our models. This effect is only significant in 
model 2 and 4, when two highly significant interaction terms are introduced. The following 
section will discuss these findings more closely. 

The first interesting observation lies in the relation between regression model 1 and 2 in Table 
9. When we compare the individual main effect of state capacity and its effect in interaction 
with GCS. These results remain robust throughout all additional tests. However, as explained, 
robustness test 3 probably suffers from misspecification and may not be able to tell us much 
about how robust our findings are. With that in mind, the results suggest that GDP per capita 
growth is not sensitive to the effectiveness of states when implementing policies in general. 
Rather, it appears like the effect of state capacity on growth comes through making the 
productive use of the general government capital stock more efficient. We argue that this effect 
can be explained through our definition and theoretical conceptualisation of the state capacity 
variable. We must recall, that in line with contemporary political theory, our definition of state 
capacity explicitly stated that state capacity is not a policy choice. We merely focused on the 
effective implementation of policies, no matter their content. Against this background it makes 
sense why state capacity itself has no significant effect on growth. The effective 
implementation of policies does not render bad policies good. State capacity is not an end in 
itself, but a means to an end. It is a tool which enables states to implement policies effectively. 
Hence, we learn that state capacity can influence any phenomenon positively or negatively 
depending on which outcome the state’s policy makers intend to achieve. A high state capacity 
can help to foster economic upgrading, if economic upgrading is something that the policy 
makers prioritise. The ability to implement policies will therefore have a positive impact on 



 

 87 

an outcome if there is the political will to achieve this outcome. For this reason, rather than 
being examined individually, state capacity has to be related to concrete policies in order to 
determine its conditioning effect on growth. This interpretation is further highlighted in 
regression model 1.2, where the introduction of the interaction term turns both main 
individual coefficients negative. This effect is only significant for GCS however, not for state 
capacity which indicates that the growth rate reacts much more sensitive (negatively) when 
capital stock is high while state capacity is low than vice versa. The point is that industrial 
policy alone is not enough. State capacity can render industrial policy effective. This is an 
interesting finding indeed, given the sample we are analysing consists of LMICs. As explained 
in the literature review, opponents of IP have stressed that IP puts too high requirements on 
states, especially in developing countries. 

A second interesting observation is the relation between main regression model 3 and 4. 
Control over territory has a positive effect individually, which is significant. Hence, in contrast 
to our state capacity variable, the state’s capacity to implement policies through force if 
necessary might actually impact growth, despite the policy content. The most reasonable 
interpretation of this finding would be however, that the positive ceteris paribus effect on 
growth arises out of the state’s capacity to tame violent conflict, which has been well 
documented to impact growth negatively (Polachek et al. 2012). In addition, control over 
territory has a highly significant effect on growth in combination with general government capital 
stock. This finding is particularly interesting in relation to the research gap identified earlier in 
this paper. What it suggests is that it is not only the state’s administrative capacity that matters 
when it comes to government policies which intervene into the economy. This is an important 
finding because the policy advise researchers have given so far has mainly focused on getting 
the policy process right from an administrative point of view (e.g. embeddedness, carrots and 
sticks, accountability). 

Against this background, the findings presented in the models 5 and 6 present another 
important implication. While both the individual effect of tax revenue per GDP and its 
interaction term with GCS are positive as hypothesised, the effect is insignificant. Hence, in 
contrast to Rodrik’s (2009) argument, we do not find any credible evidence, that the 
administrative capacity of a state matters for economic growth, neither individually nor in its 
interaction with public capital stock. However, we would like to stress that this finding does 
not imply that administrative capacity does not matter to economic development and 
successful IP at all. 

First, the coefficients of the individual variable and the interaction term may be due to the fact 
that tax revenue as percentage of GDP is (despite its wide use in the literature) not a good proxy 
for a state’s administrative capacity. Here we would like to go back to the limitations about 
the variable mentioned earlier. We do argue that tax revenue as share of GDP proxies a 
bureaucracy’s ability to collect information about citizens and firms, employ trusted and 
professional officials, and be able to extract resources from society. But these characteristics 
might not truly capture the principles of carrots and sticks, embeddedness and  accountability 
Rodrik (2009) refers to. For example, if an administration has the authority to tax and is able 
to enforce this authority, then it might not need established communication channels with the 
private sector. Such an embeddedness within private sector networks is crucial to a successful 
industrial policy process however. This might explain why GDP per capita growth is not 
sensitive to the interaction effect between tax revenue and public capital. 
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Beyond that, we would like to point out that the interaction effect of state capacity and GCS (2) 
is larger in magnitude than the effect of control over territory in interaction with GCS (4). This 
underscores that, as argued earlier, there is a complementary effect between administration 
and coercion. An administration that is able to extract large amounts of resources from society 
will enable the state to reinvest these resources into its coercive capacity (e.g. higher military 
expenditures). Even though we do not find administrative capacity to have a direct effect on 
growth, we do argue it has an indirect effect through improving the state’s coercive capacity 
(Fortin-Rittberger 2014). This complementary effect between the two components underscores 
the importance of understanding the capacity of states to implement policies as a 
multidimensional concept. This connects back to our definition and conceptualisation of state 
capacity in the theoretical section above. 

What is puzzling however, is that throughout all models the effect of general government capital 
stock is negative. Implying that everything else being equal the public capital stock affects 
economic growth negatively. Despite the limitations of that variable having been mentioned, 
it is hard to imagine that a larger stock of economic and social infrastructure is generally 
negative for a country’s economic development, especially due to the network effects 
mentioned above. One possible explanation could be that the IMF capital stock estimates, 
which are based on an artificially constructed investment series, are overvalued. Gupta (2011) 
argues that because of the lack in public investment efficiency especially in developing 
countries, the capital stock estimates include a large share of unproductive capital and 
therefore underestimate the productivity of public capital (Gupta 2011: 19). He therefore 
warns of using raw public capital stock data and proposes the use of efficiency-adjusted public 
capital stock measures. This measure accounts for the efficiency with which public investment 
is transformed into public capital. An aspect which the raw data (which is the one we use) 
does not take into account. Adding to that is the fact that, despite a lot of scholars find public 
capital stock to be overperforming rather than underperforming in regression analysis, some 
scholars have also found negative effects of general government capital stock on GDP growth 
(Devajaran 1996). 

Despite the poor performance of the public capital stock variable itself, we belief that our 
empirical analysis gives another important clue for why the variable might be associated 
negatively with economic growth. The integration of our interaction term improves the 
performance of our model. This indicates that public capital makes a negative contribution to 
economic development when the level of state capacity is below a certain threshold. Hence, as 
Figure 8 shows at very low levels, the contribution of large amounts of GCS is negative, while 
the effect turns positive at higher rates of state capacity. Based on the limitations of the public 
capital stock variable, concluding that GCS generally has a negative effect on growth would 
be too much of a stretch. However, even if this were true, our findings indicate that high state 
capacity might have the potential to turn this effect around. This is the key finding of our 
analysis. 

In order to test whether the interaction between state capacity and GCS not only affects 
productivity growth, but also the upgrading of the economy at large in terms of trade 
performance and moving into higher value-added activities, we performed a further test. We 
ran the same regression models on the economic upgrading index constructed by drawing from 
Bernhardt & Milberg (2011) and the GVC literature introduced in the theoretical section of this 
paper. In general, the main coefficients for the interaction terms showed the same pattern as 
when tested on the dependent variable GDP per capita growth. However, overall some control 
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variables such as inflation and property rights showed a contradicting behaviour, which is 
why we conclude that our findings are in this case not robust. As mentioned above, the 
measurement of economic upgrading using annual growth rates may lead to misleading 
coefficients in panel data regression analysis when N is small. Since, our period of analysis 
only spans over 11 years, this might be a problem in our case. 

Lastly, we would like to comment on the strong performance of some of the control variables. 
Especially the institutional variable property rights, but also Rule of Law yielded mostly positive 
and significant coefficients. This is interesting, because in contrast to state capacity, the 
institutional variables are policy choices rather than capacities. These further stresses that 
ceteris paribus policy choices might matter more for growth than state capacity. This is 
however only true if they are enforced as has been stressed in the theoretical section (Rodrik 
2000). This will be further discussed when addressing the implications for future research. 

Policy implications 
The findings of this study also have concrete implications for policy makers. The strong 
conditioning effect of state capacity on the impact of IP illustrates that it is not only the kind 
of policy choices that matter for economic development but also the state’s capacity to 
implement them. In this regard, investment into the capacity to implement policy is equally 
important as the policy process itself. As already explained, so far the attention of researchers 
has mainly been to focus their policy recommendations on accountability measures to prevent 
rent-seeking from public officials or on the embeddedness of the bureaucracy within the 
private sector in order to collect information (Rodrik 2009). This ignores other aspects of state 
capacity. When it comes to industrial policy, executives will have to have the necessary tools 
to enforce new policies, if necessary against the resistance of incumbent firms or special 
interest groups. For policy making, this requires investments into the independence of the 
public authorities from outside interests and into their enforcement capabilities. Overall, what 
our findings suggest is that focusing on administrative capacity alone, will not enable the state 
to implement industrial policy effectively. The coercive capacity is also an important element 
which policy makers need to invest in. 

In regards to industrial policy our findings suggest that the degree to which policy makers 
should embrace instruments of industrial policy depends on the capacity of the state to 
implement policies effectively. Countries with high state capacity might be more able to 
handle the distributional conflicts between incumbent firms and newcomers arising out of 
vertical IP measures. Policy makers in countries with low levels of state capacity might be 
better off focusing on slightly more horizontal measures first and paying close attention on 
upgrading the state's capacity simultaneously. 

Future Research 
Our study has some interesting implications for future research. The fact that the institutional 
variables have performed strongly in our model is not too surprising. The existing literature 
has stressed the importance of property rights and the rule of law in in explaining cross-
country variation in economic growth. Future research could further elaborate on how these 
policy choices are conditioned by state capacity. The security of property rights is likely to 
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depend on the state’s capacity to enforce such rights. Differences on the effect of institutional 
variables on economic development between countries may be due to different levels in state 
capacity. 

Furthermore, future research should further investigate the links between the two dimensions 
of state capacity and economic development, in order to advance our understanding about the 
process of structural transformation. As pointed out, structural transformation must entail the 
dual co-evolution of state capacities and economic development. This is especially important 
for the economic upgrading process within GVCs (Taglioni & Winkler 2016). 

Finally, future research should embrace the development of new measurements for state 
capacity. As has been indicated in the theory section above, the concept is of multi-
dimensional nature and hard to conceptualize. Nevertheless, we need more accurate measures 
of state capacity and its components in order to be able to determine their impact on the 
effectiveness of IP and other policy choices more accurately. 
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Conclusion 
After years of industrial policy being a taboo topic in many public policy circles, major 
international organizations such as the Asian Development Bank, the UN Economic 
Commission for Africa and the Inter-American Development Bank are now again calling for 
interventionist government policies to steer the economic development of LMICs towards a 
more desirable direction. Opponents of industrial policy however continue to insist that most 
developing countries do not have the capacity to implement such policies effectively. 

Against this background, it was the main goal of this thesis to uncover the role that the state 
can play in the structural transformation of the economy. More precisely, our research 
question asked how the capacity of states to implement policies affects the impact of industrial 
policy efforts within LMICs on economic development. The findings we produced in order to 
answer that question can be summarized as follows: 

First, we employed a rather descriptive analysis in order to understand how economic 
development and a built-up in state capacity is related. We analysed 57 countries over a time 
span from 2004-2014. We calculated the growth rates of both dimensions using three year 
moving averages. Economic development was measured using GDP per capita and economic 
upgrading to get a more complete picture. State capacity was rendered measurable through 
an index consisting out of proxies for coercive and administrative capacity. What we found 
was that within our period of analysis, both dimensions seemed to grow simultaneously for 
most countries in our sample. What we concluded from this finding was that growth in one 
dimension might transfer to the other dimension. And one channel through which that can 
happen, as stressed by part of the theoretical literature introduced above suggests, is industrial 
policy. 

Based on this conclusion we empirically examined the impact of government intervention on 
economic development and how this relationship is conditioned by state capacity. We 
hypothesized that state capacity (i.e. the capacity of states to implement policies effectively) 
has a conditioning effect on industrial policy. In order to prove this hypothesis, we employed 
a fixed-effects regression analysis. To understand the combined effect of state capacity and 
industrial policy, we included an interaction term in the model. The proxy for industrial policy 
was general government capital stock. What we found, was in line with our hypothesis 
derived from our theoretical framework: state capacity itself does not matter to economic 
development. But it matters in the sense that the effective policy implementation makes 
government intervention into the economy beneficial. According to our findings this is true 
even for low and lower-middle income countries. Finally, in order to understand the drivers 
of effective policy implementation, we separated the index into its two components and ran 
the models with one of them at a time. What we found was that the main driver of state 
capacity is coercive rather than administrative capacity. This may be due to the fact that 
especially industrial policy often has to be enforced against the will of powerful incumbent 
firms in order to foster a structural transformation of the economy. However, the effect of state 
capacity itself was stronger than the one of the single component coercive capacity. This 
underscores that the capacity to effectively implement policies depends on multiple capacity 
dimensions. 

The answer to our research question is therefore: State capacity has a positive conditioning 
effect on industrial policy’s impact on economic development. The capacity to implement 
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policies effectively can render industrial policy effective. As such, industrial policy can have a 
positive effect on productivity growth, as our second analysis has shown. But maybe even 
more importantly, it might provide an important link between state capacity building and 
economic upgrading and therefore foster a structural transformation of the entire economy.  

So what is the role of the state in fostering economic development in low and lower-middle 
income countries? The answer is, it depends on its capacity. In general, our findings suggest 
that industrial policy can be an attractive option for policy makers. But as our theoretical 
exploration has shown, it is also a very complex one. Policy makers need to be able to identify 
the right set of policies to enable domestic industries to integrate into specific parts of global 
value chains. The degree to which a state can implement and enforce such a policy set defines 
the role it can play in fostering economic development. Finally, we would like to stress that no 
degree of state capacity can ever guarantee successful industrial policy making. As Rodrik 
(2007) has stressed, industrial policy is essentially a trial and error process in which occasional 
failure is almost normal. But high state capacity may be able to increase the overall positive 
effect on economic development. Based on our findings we argue, that this is also true for 
developing economies. 
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