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Abstract 

Structural change is an important feature of economics development characterized by a declining 

share of agriculture in employment and output and an increasing importance of manufacture. The 

pattern is observed both for an individual country over time and in a cross section of countries. 

Previous studies have identified productivity increase as a central driver of structural 

transformation. But little attention have been put on the role of institutions. This paper proposed 

to examine empirical the relative importance of institutions in the process of industrialization and 

structural change out of agriculture. By providing a good environment for investment, innovation 

though the respect of property rights, the enforcement of rule of law in a democratic system, good 

institutions not only increase the sectoral productivity, but also set the condition for structural 

change and industrialization. We find a positive and significant correlation between the quality of 

institutions and the share of manufacture in GDP. This positive correlation is robust to the control 

of several factors such as the level of development, the relative labor productivity, the degree of 

openness to trade, the level of financial development and the size of domestics market. We extent 

the empirical analysis to a panel setting to address both the unobserved heterogeneity across 

countries, the endogeneity of institutions and the dynamics nature of the structural transformation 

processes. Across all regressions we consistently find a positive link between institutional change 

and industrialization. The instrumental variable analysis suggests that this link might be a causal 

effect with improvement in the quality of institution leading the higher industrialization and 

progressive structural change out of agriculture. Our findings suggest that developing countries 

should improve the quality of their institutions to set the favorable conditions for productivity 

increase in both agricultural and manufacture and to spur their industrialization. 
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1 Introduction 

Historical evidences of economic development show a key feature of sectoral allocations of 

resources and sectoral composition of the economy: a declining share of agriculture (and a rising 

share of manufacture and later services) in employment and output. This feature of development 

is among the six fact observed by Kuznets (1973) and is termed interchangeably as structural 

change or structural transformation. In the recent decades, understanding the forces behind sectoral 

reallocation of resources and the efficiency of such allocations has received a lot of attention in 

both the theoretical and empirical literature (see for a recent review Herrendorf et al. 2013). The 

question is at forefront for the development agenda and is of great interest for developing countries 

do design effective industrialization polies that will lead to economic development. 

Research on structural change dated back to the early work of Lewis (1954), Rostow (1960), 

Kuznets (1966, 1973); Chenery and Syrquin (1975) and the recent literature is relatively abundant. 

Productivity increases have been identified as the central driver of resource mobility across sector 

and consequently lead to structural transformation. However, there is no consensus on the relative 

role of productivity in agriculture and manufacture and which productivity increase matter the 

most (Alvarez-Cuadrado and Poschk 2011).  One strand of the literature emphasizes that 

productivity increase in agricultural combined with Engel law release resource out of agriculture 

for other sector and advocated for strong intervention in agriculture to speed up industrialization 

and development (Rostow 1960, Gollin et al.  2007, Ngai and Pissaradis 2007). On the other hands, 

there is also large of arguing that productivity in manufacture increase is central in process of 

structural transformation by pulling labor out of agriculture due to higher wages in urban areas 

(Lewis 1954, Harris and Todaro 1970, Hansen and Prescott 2002). 

More recently, there is a number of studies arguing that both the labor push and the labor push 

effects are important and the predominance on one of the other depends on the starting time of the 

structural transformation process, its stage and the level of development of the country. In this 

setting, Alvarez-Cuadrado and Poschk (2011) develop a model that embed the two channels. They 

show that in a long panel of selected developed countries, at early stage of structural change, the 

pull channel dominate while at latter stage the push channel is more predominant. They also find 

that late starter such as South Korea, Hong Kong and other newly industrialized countries 



4 

transform more rapidly than early starter such as US, UK, Germany or France. Several other forces 

have been also identified to explain structural change. These determinants include trade openness 

(Matsuyama 1992), relative labor productivity (Ngai and Pissaradies 2007) and difference in 

income elasticity (Kongsamut et al. 2001, Murphy et al. 1989), domestic market size (Leukhina 

and Turnovsky 2014) and international market access and proximity to a n already industrialized 

country (Breinlich and Cuñat 2013). 

Different studies on structural change have focus on a particular driver of structural change but 

little attention has been put on the role of institutions in the process. The fundamental role of 

institutions and institutional change in the process of economic development have been for a long 

time recognized in the growth and development literature (North 1971, Acemoglu et al. 2001, 

2002, Spolaore and Wacziarg, 2013). On the one hand, hood institutions encourage physical and 

human capital accumulation along with the development and the adoption of better technologies 

essential for sectorial productivity improvement. On the other hand, weak institutions discourage 

investment, particularly foreign investment and limit domestic innovation as well as innovation 

transfer from abroad. This limit effect of bad institutions hurt all sectors in the economy but the 

negative effect are particularly more pronounced for the industrial and commercial sectors. Aron 

(2000) argues that good institutions lower transaction costs and investment risks while and when 

institutions are weak, economic activities are restricted to interpersonal exchanges and resources 

locked in low productive sectors. Thus, institutions can also play an important role the allocation 

of resources in the economy and in the process of structural change in general. Institutions may 

also favor coordination among sectors to avoid labor and resource to be trapped in the large but 

low productive sector (agriculture) rather than moving to high productive industrial or service 

sector.  

This paper aims to contribute to the literature on structural change by examining empirically 

the relative importance of institutions in the structural transformation process with a focus on 

industrialization. Building on the works by Alvarez-Cuadrado and Poschk (2011 and Dennis and 

Isan (2011) and the review by Herrendorf et al. (2013), we propose a simple theoretical framework 

that incorporates explicitly the role of institutions in the process of structural transformation. In 

the model, we assume that not only institutions have important effect on the total (non-labor) 

productivity of agricultural and manufacture, but also good institutions are favorable to 
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manufacture sector and affect relative total non-labor productivity of manufacture to agriculture. 

This in turn will pull resource out agriculture and spur industrialization 

The model is used to frame our empirical analysis in which we examine the importance of good 

institutions in explaining the share of manufacture in GDP for a large number of developed and 

developing countries. We find empirical evidences that in a cross section of countries and at 

different point in time there is positive correlation between the quality of institutions, as measured 

by the level of democracy of the country, and the share of manufacture sector in total GDP. This 

positive correlation remains even after we control for income level, relative labor productivity, 

trade openness, financial development and domestic market size. Next, we extend the analysis in 

a panel setting to account for unobserved heterogeneity across countries and the dynamic aspect 

of the structural change process. Our measure of institution is likely correlated with the error terms 

due to measurement errors in the proxy variable used, potential reverse causality and omitted 

variables bias. To address the problem of endogeneity of institution, we extend the analysis using 

country legal origin as instrumental variable. We still find an evidence of a positive effect of 

institutional change on industrialization. The estimation using dynamic panel supports these results 

though the evidence here is weaker. Our results are consistent with the finding in the growth 

literature that institution matters for industrialization and economics transformation, all condition 

necessary for a sustained economic development (Acemoglu et al. 2001, 2002, Spolaore and 

Wacziarg, 2013).  

The remainder of the paper is organized as follows. In the next section we present the theoretical 

framework and the empirical strategy for the analysis. In section 3, we describe the main variables 

and present some preliminary descriptive statistics. Section 4 presents and discusses the 

econometrics results. Finally, section 6 concludes and discusses the implications of our findings. 

2 Theoretical Framework and Empirical Strategy 

2.1 Simple Framework to introduce institution in structural change models 

There are several models using insights from multi-sector growth models to explain features of 

structural change. Herrendorf et al. (2013) present a recent review of the models that embed 

structural change features. In this section, we present a simple theoretical model to illustrate how 
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institutions can be linked to sectoral allocations resources and sectoral composition of the 

economy. The model is a two sector model in the spirit of the structural change models presented 

in Matsuyama (1992), Laitner (2000), Gollin (2002), Kongsamut et al. (2001), Ngai and Pissarides 

(2007) and follows more closely the exposition in Alvarez-Cuadrado and Poschk (2011) and 

Dennis and Isan (2011). We consider an economy with two sectors:  a large traditional sector 

denoted 𝐴 that produce primary (food) product for consumption and is characterized by low 

productivity. Such sector is frequently associated with agricultural sector in the structural change 

literature (Alvarez-Cuadrado and Poschk 2011, Matsuyama 1992). The second sector denoted 𝑀 

is a modern sector with low labor and output share but characterized by higher efficiency, 

productivity and investment opportunities. This sector can be associated with manufacture (and 

possibly services). 

Production and Technologies. There are two representative firms in the economy, one in each 

sector and producing each one specific good, either traditional or modern. Firms use labor and 

capital to produce according to a standard Cobb-Douglass production function with sector specific 

parameters described as follow. 

𝑌𝐴,𝑡 = 𝛤𝐴𝐾𝐴,𝑡
𝛼 (𝐻𝐴,𝑡𝐿𝐴,𝑡)1−𝛼    

𝑌𝑀,𝑡 = 𝛤𝑀𝐾𝑀,𝑡
𝛼 (𝐻𝑀,𝑡𝐿𝑀,𝑡)1−𝛼         (1) 

𝐻𝐴,𝑡 and 𝐻𝑀,𝑡 are firm’s sectoral labor-augmenting technology while 𝛤𝐴 and 𝛤𝑀 capture sectoral 

overall (non-labor) efficiency. The economy is assumed to be competitive. Thus, perfect 

competition and perfect mobility of factors imply that the marginal rate of transformations in the 

two sectors are equal. Thus, we have the following relation: 

𝐾𝐴,𝑡

𝐻𝐴,𝑡𝐿𝐴,𝑡
=

𝐾𝑀,𝑡

𝐻𝑀,𝑡𝐿𝑀,𝑡
          (2) 

Resources constraint. We also assume that the economy is small and closed. Manufacture 

good can be consumed or invested in the form of capital for use firms in both sectors. However, 

agricultural goods are entirely consumed by households. Thus, the resource constraints are 

expressed as follow 
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𝐾𝐴,𝑡 + 𝐾𝑀,𝑡 ≤ 𝐾𝑡 and 𝐿𝐴,𝑡 + 𝐿𝑀,𝑡 ≤ 1

𝐼 = 𝐾𝑡+1 − 𝐾𝑡 = 𝑌𝑀,𝑡 − 𝐶𝑀,𝑡              

𝐶𝐴,𝑡 ≤ 𝑌𝐴,𝑡                                                
       (3) 

Role of institutions. Building on the recent growth literature, we identify at least 2 channels 

through which institutions can play an important role in the economy. First, better institutions 

provide the incentive to invest because the guarantee transparency, the respect of property right 

and the enforcement of the rule of law. As such, better institutions increase the investment in both 

sectors and results in higher output both in traditional and also in modern sector. Second, 

institutions improve the efficiency and most importantly the efficient allocation of resources by 

favoring the mobility of resources, across sectors. The latter channel is of great importance for 

structural change to occur. In fact in can be argued that different institutions have different effect 

on the relative efficiency of agriculture and manufacturing sector. Institutions that are too 

favorable to traditional sector may impinge the movement out of that sector while institutions that 

favor the modern sector lead to a faster structural change. Assuming that the incentive to invest 

and innovate is greater in manufacture sector because of a higher return and higher income-

elasticity, good institutions will improve the relative efficiency of manufacture compared to 

agriculture. To formally introduce institutions in the model and with an eye toward the empirical 

analysis, we make the simplifying assumption that the relative overall efficiency of manufacture 

and agriculture sectors is a function of type of institution in the economy. This can be 

mathematically expressed as: 

𝛤𝑀

𝛤𝐴
= 𝜃(𝐼)  with  𝜃′(𝐼) > 0        (4) 

With 𝐼 a measure of institutional quality of the economy and 𝜃 a monotonically increasing 

function of 𝐼. 

Prices.  We normalize the price of agricultural good to 1 and since markets are competitive, the 

relative price of manufacture goods is derived as follows. 

𝑝𝑡 =
𝛤𝑀

𝛤𝐴

𝐻𝑀,𝑡

𝐻𝐴,𝑡
= 𝜃(𝐼)ℎ𝑡 with ℎ𝑡 =

𝐻𝑀,𝑡

𝐻𝐴,𝑡
 measuring the relative labor prpductivity  (5) 
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Consumers’ preferences. There is mass of homogenous infinitively-living consumers who 

derive instantaneous utility from the consumption of both agricultural and manufacture goods. 

Following Alvarez-Cuadrado and Poschk (2011), we use a log-linear utility with non-

homotheticity, but the results can be generalized to a constant elasticity of substitution (CES) 

utility function. In any period 𝑡, the instantaneous utility function is defined as follow: 

𝑢(𝐶𝐴,𝑡 , 𝐶𝑀,𝑡) = 𝜂 log(𝐶𝑀,𝑡 + 𝜇) + (1 − 𝜂)log (𝐶𝐴,𝑡 − 𝛾)     (6) 

This utility reflects non-homotheticity in household preferences both for agricultural and 

manufacture products. The share parameter 𝜂 is a measure the relative importance of non-food 

goods 𝐶𝑀,𝑡 in household’s preferences; 𝜇 is an initial endowment in modern goods and 𝛾 is a 

subsistence level of consumption of food required to survive. With such preferences, the income 

elasticity for agricultural good is less than unity while the income elasticity for manufacture good 

is greater than unity. This is essential to the model so that as income increase food consumption 

increases but less proportionally and conversely non-food consumption demand increases but more 

than proportionally. For simplicity, we make abstraction from population growth. Households 

supply one unit of labor inelastically divided in a proportion 𝐿𝐴,𝑡 for agricultural sector and 𝐿𝑀,𝑡 

for manufacture sector. They also rent capital to firm. They earn income from wages, rents and 

profit which is zero under perfect competition. The first order condition of household’s inter 

temporal utility maximization yields the following condition: 

𝑝𝑡 =
𝜂

(1−𝜂)

(𝐶𝐴,𝑡−𝛾)

(𝐶𝑀,𝑡+𝜇)
          (7) 

This implied 𝜑𝑝𝑡(𝐶𝑀,𝑡 + 𝜇) + 𝛾 = 𝐶𝐴,𝑡 where  𝜑 =
(1−𝜂)

𝜂
. This relation combined with 

equation (5) shows that the demand for manufacture and agricultural goods are all function of the 

relative labor productivity and the relative efficiency but are also function of the quality of the 

institutions in the economy. Assuming a small closed economy and combining equation (1), (3), 

(5) and (7) with an eye toward the empirical analysis, we have the relation: 

𝜑𝜃(𝐼)ℎ𝑡(𝛤𝑀(𝐾𝑡 − 𝐾𝐴,𝑡)𝛼(𝐻𝑀,𝑡(1 − 𝐿𝐴,𝑡))1−𝛼 − 𝐼 + 𝜇) + 𝛾 − 𝛤𝐴𝐾𝐴,𝑡
𝛼 (𝐻𝐴,𝑡𝐿𝐴,𝑡)

1−𝛼
= 0       (8) 
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This relation defines an implicit function 𝛵(𝐼, ℎ𝑡 , 𝐿𝑀,𝑡 , ℎ𝑡 , 𝐾𝑀,𝑡) = 0. Using this function and a 

comparative static it can be shown that the share of labor and capital in the manufacture sector is 

an increasing function of the quality of institutions as well as the relative labor productivity. It also 

follows that output share of manufacture sector is a function of institution and relative productivity. 

This provide us the framework the empirical analysis below. 

2.2 Identification and Empirical strategy and  

In an ideal experiment, we would like to assign randomly, in a given period𝑡0, different quality 

of institutions to different countries in the world and observed latter in a period 𝑡𝑇, after a relatively 

long time, how well each country performs in term of industrialization and structural change. If 

such experiment were possible, the effect of institution of industrialization and structural change 

can be easily estimated by comparing countries with good institutions to those assigned bad 

institutions. First, we should note that such experiment is impossible as countries have their own 

history, characteristics and interests in an increasingly competitive and globalized world. Second, 

even if this was possible, it is unlikely that we will be able to control the evolution in the institutions 

over time as the domestic policies put in place by each countries, social ad economic evolution not 

to mention various interactions among countries such as trade, migration, etc. interfere with their 

domestic institutions. In absence of the ideal experiment, we rely on regression methods to 

simulate a quasi-experiment in which we will be able to make claims on the relation and the effect 

of institutions on structural change holding selected factors constant. We use the manufacture share 

in output as our main dependent variables in all regressions. We exploit primarily variations in the 

quality of institutions and the stage of structural change across countries and over time as the main 

source of identification in the analysis.  

The empirical analysis follows a strategy in several steps. We first, start the analysis in a cross 

sectional setting examining the empirical correlation between the quality of institutions and the 

share of manufacture in GDP for a large cross section of countries at different point in time. We 

focus on the initial period (1980) and the final period (2010) of observation in our sample and also 

present the results for the average across the entire period. We estimate and discuss the 

unconditional and partial correlations controlling for various factors such as income levels, relative 

productivity, trade, financial development and population. Next, we extend the analysis to a panel 
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setting to account for unobserved heterogeneity across countries. We consider both fixed and 

random effect model and used a Hausman test to select the best model. We also address two major 

problems, endogeneity of institutions and the dynamic aspect of industrialization process. We first 

used country legal origin as instrument for institution. Second, we use GMM- Style internal 

instruments to address the dynamic aspect of the model and also the potential endogeneity of 

institution. For each analysis, we describe in more detail the relevant equation and the estimation 

strategy.  

3 Data and Descriptive Statistics 

Measuring structural change. Structural change as described by Kuznets (1973) concerns the 

long-term decline in labor share and output share of agricultural that accompany economic 

development. Alternatively, structural change also entails a rise share of manufacture and service 

in employment and output. Long time series data on employment share are scarcer that data on 

output share, especially for development countries. Due to data availability constraints, we use the 

share of manufacture output as a proxy for structural change. This variable is more readily 

available for a large number of countries as it is more frequently collected to monitor progress 

toward industrialization. Data on agricultural and manufacture share in GPD are obtained from the 

World Development Indicator (2014). Figure 1a and 1b below present the two variables over time 

for all country-year in the sample. There is clear downward trend in the agricultural share in GDP. 

The trend in manufacture share is upward but less step. There graph illustrated well the process of 

structural change which is observed bother over time for an individual country or across a broad 

group of countries over time. 
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Figure 1: Manufacture share and Agriculture share in GDP across countries and over time 

(a) Log of manufacture share in GDP  (b) Log of agriculture share in GDP 

 
Note: Each dot represent a country-year observation. Sample size is 3,207 country-year for 135 countries over 

the period 1980-2010 

Measuring the quality of institutions. There are several qualitative and quantitative measures 

of institution. Aron (2000) reviews the most widely used measures in empirical studies. They 

variable measures to some extent economics, social political institutions. There several studies that 

aggregated several to obtain a composite indicator of institutions because most of the dimensions 

of institution are highly correlated. For instance, there is high risk of social instability in a country 

where there is no economics freedom. Conversely, property rights and rule of law are difficult to 

enforce in presence of political and social instability. In this analysis, we select a measure of the 

quality of institution (Polity 2) developed by Marshall et al. (2012) of the Center for Systemic 

Peace. The preference for this measure of institution mainly motivated by the country and year 

coverage and its comprehensiveness. This variable has been used by many other studies including 

Mulligan et al. (2004), Acemoglu et al. (2005) and  Glaeser et al. 2007) to cite few. 

Polity2 is combined measure of two subjective indicators of institution: institutionalized 

democracy and institutionalized autocracy. Both indicators are rating scores by political scientists 

on four components: the competitiveness of political participation, the openness and 

competitiveness of executive recruitment, constraints on the chief executive and regulation of 

participation. However, the elements and weights for each component differ for democracy and 

autocracy. The polity2 variable is the difference between the democracy score and the autocracy 

score. It varies between -10, parfait autocracy to +10 perfect democracy. Institutional change is 

measured by the change in the quality of the institution with a period of one year with a negative 
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change translated a deterioration in the quality of institution and a positive change, an improvement 

in the quality of institutions. There graph below show the distribution of the Polity 2 variable 

across countries and over time. There is important variable in the measure with countries clustered 

at the extremity. Most industrialized countries are rated as high democracy with many developing 

countries have a negative score. However, in recent years there are more democratic countries that 

thirty years ago. 

Figure 2: Density of the quality of institutions (Polity 2) across countries and over time 

 

4 Econometrics Results 

4.1 Cross-section OLS results 

Structural change is a particularly striking feature of economic development. The observed 

patter not only holds for an individual country over time, especially for today rich countries, but it 

also holds in a cross section of countries (Gollin et al. 2007). We present in figure 3a and 3b the 

correlation of manufacture share in output with the quality of institutions for a cross section of 

countries at the beginning (1980) and the end (2010) of the period of observation. 

0
.1

.2
.3

.4

D
e

n
s
it
y

-10 -5 0 5 10
Institution quality : Polity 2 



13 

 

There are more countries with high manufacture share and better quality of institutions 

(democracy) in 2010 than in 1980. From the late 70s until the early 90s, many countries in the 

developing world have a socialist, dictatorial or non-democratic system with mono-party and lack 

of transparent elections. The results is the figure are an evidence of a substantial progress in the 

spread of good institutions around the globe. We find that in all the two years, there is a positive 

and significant correlation between the quality of institutions and the share of manufacture in GDP. 

This suggests that countries with good institutions, characterized by a high level of democracy and 

an absence of autocracy, are also countries with higher share of manufacture in GDP. Good 

institution is positively associated with industrialization  

However, there are obviously many other factors that potentially explain sectoral composition 

of the economy and the graphs above provide only a partial picture of the association between 

institutions and manufacture share in GDP. For instance, early in the structural change literature, 

the level of economic development in the country has been consistently identified as positively 

correlated with industrialization and the decline in agricultural share in the economy (Kuznets 

1973). Also, as shown in the model described in section 3 and argued in many previous studies, 

labor productivity and most importantly the relative sectoral productivity is another important 

determinant of structural transformation. In addition to these control variables, numerous other 

such as the level openness to trade, the degree of financial development and market size are equally 

important in the industrialization process (Leukhina and Turnovsky 2014, Breinlich and Cuñat 

2013). In order to have a more realistic understanding of the association between the quality of 
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institutions and structural change, it is important to partial out the effect of these variables. To this 

end, we estimated the following cross sectional regressions: 

 𝑦𝑖 = 𝛽0 + 𝛽1𝐼𝑖 + 𝛽2𝑅𝑖 + 𝑋𝑖′𝛾 + 𝜀1       (9) 

Where for a country 𝑖, 𝑦𝑖 is the manufacture share in the GDP, 𝐼𝑖 is a measure of institution 

(polity2 score), 𝑅𝑖 is the relative labor productivity of manufacture to agriculture and 𝑋𝑖 is a vector 

control variables that include the log of GDP per capita and it squared term, the log of trade share 

measured by the log ratio of import plus export to GDP to proxy openness to trade (Frankel and 

Romer 1999), the log  of the ratio of domestic credit to the private sector in the GDP as a measure 

of financial development (Levine and Renelt 1992) and the log of population as a proxy for 

domestic market size (Leukhina and Turnovsky 2014). The model is estimated both for the year 

1980 and 2010 and for the average across the period. The results are presented in the table 1 below. 

Table 1: OLS regression of institution of the log share of manufacture in GDP 

 

1980 2010 Average 1980-2010 

(1) (2) (3) (4) (5) (6) 

Quality of institutions 0.020** 0.020** 0.003 0.005 0.028*** 0.024*** 

     Polity 2 score (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Log relative productivity  0.323***  0.376***  0.295*** 

   Manufacture / Agriculture  (0.08)  (0.11)  (0.04) 

Log relative productivity   -0.029*  -0.026**  -0.035*** 

     X Institution quality  (0.01)  (0.01)  (0.01) 

Log GDP per capita   2.417***  1.321***  1.436*** 

  (0.55)  (0.42)  (0.32) 

Squared log GDP per capita   -0.143***  -0.075***  -0.079*** 

  (0.03)  (0.03)  (0.02) 

Log of trade (% of GDP) -0.057 -0.230* 0.095 -0.022 0.390*** 0.179** 

 (0.15) (0.13) (0.13) (0.13) (0.10) (0.08) 

Log Domestic credit to 0.319*** 0.289*** 0.326*** 0.135 0.105** -0.011 

    private sector (% of GDP) (0.09) (0.10) (0.08) (0.09) (0.05) (0.05) 

Log of population 0.149*** 0.055 0.113*** 0.075* 0.189*** 0.124*** 

 (0.06) (0.04) (0.04) (0.04) (0.03) (0.03) 

Constant 1.490** -7.565*** 0.515 -3.863* 0.135 -4.762*** 

 (0.61) (2.28) (0.54) (2.08) (0.40) (1.32) 

Number of countries 71 70 105 104 138 137 

R-squared 0.437 0.684 0.353 0.580 0.450 0.677 
The dependent variables in the column (1) and (2) is the log of manufacture share in GDP in 1980, in column (3) and 

(4) it is the log of manufacture share in GPD in 2010 and for columns (5) and (5) is the log of the average manufacture 

share in GDP for the period 1980-2010. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1  

In columns (1), (3) and (5), we present the cross section results without controlling for GDP per 
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capita and relative productivity which are all highly correlated with the measure of the quality of 

institutions. We obtain similar results with the unconditional correlation analysis suggesting a 

positive and significant association between the quality of the institutions and the level of 

industrialization of the economy. The columns (2), (4) and (5) include the country level of 

development in a quadratic form as additional variables. We also control for the relative labor 

productivity of the two sectors and its interaction with the measure of institutions and various other 

factors. For the model of the year 1980 and the average across the period, the estimated coefficient 

of institution remains positive and significant. However for the year 2010, this coefficient, 

although positive is no longer significant at conventional levels. In overall, the cross section 

analysis suggests a positive link between institutional and manufacture share in output. This results 

is consistent with the findings in the growth literature that institution is positively correlated with 

many macroeconomics performances indictor of the economy. In our case, improvement in quality 

of institutions is positively associated with the industrialization of the economy. For two countries 

with similar level of development, degree of openness to trade, financial development and market 

size and sectoral productivity, the one with better institution has a higher degree of 

industrialization. 

There are number of other important results in table 1. As it has been widely shown in the 

literature, high income is associated with high share of manufacture in the economy. However the 

significance of the quadratic term of GPD per capita suggests that the effect of development on 

industrialization is eventually marginally decreasing. The experiences of developed western 

countries show that at later stage of development, the share of manufacture also shrinks in favor 

of services and digital sector (Herrendorf et al. 2013). This has also been observed in a number 

emerging and newly industrialized countries such as South Korea, Singapore, Hong Kong, China, 

India and Brazil.  

Another widely accepted prediction in the literature on structural change is the link between 

productivity increase and sectoral reallocation. As shown in Alvarez-Cuadrado and Poschk (2011), 

productivity improvement in either sector leads to higher share of manufacture and a lower share 

of agriculture in output. However, as discussed in our conceptual framework, not only productivity 

increases in agricultural or manufacture matter for structural transformation, but the relative 

productivity of manufacture to agricultural is more important. In fact, as labor is abundant in 
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agricultural sector, productivity increase in manufacture should be higher than productivity 

increase in agriculture to pull resources out of agriculture (Hansen and Prescott 2002). We (re-) 

investigated this with the inclusion of the relative productivity of the two sectors as an additional 

variables. In all regressions the estimated coefficient of relative productivity is positive and 

significant suggesting that a faster growth in the labor productivity of manufacture sector have a 

strong positive effect on the manufacture share in GDP and a faster industrialization. 

The table 1 also shows that population size is positively correlated with industrialization. An 

abundance of population implied abundance of cheap labor for both sectors. However, how this 

availability of labor translated into higher share of manufacture in the economy is not clear. We 

find that financial development measured as the share of domestic credit to private sectors has also 

a significant correlation with manufacture share in GDP. In fact, the need for capital and credit is 

relatively higher in manufacture sector than in agriculture and the availability of such credit in the 

domestics markets is a favorable condition for industrialization. The effect of trade share is mixed 

effect with more evidence of a positive link on industrialization. 

4.3 Panel results  

There is an important time dimension in the process of structural change and a cross sectional 

analysis provides only part of the story. Also cross section regression does not address adequately 

unobserved heterogeneity across countries in their development process and their specific factors. 

To analyze more in detail the inter-relation between the quality of institutions and structural 

transformation, we extend the empirical analysis to a panel setting. This approach has the 

advantage of addressing, at least to some extent, the problem of unobservable heterogeneity as it 

could acceptably account for country specific effects as well as time effects. In this section, we 

now incorporate time dimension equation (9) and consider the following regression function: 

𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝐼𝑖𝑡 + 𝛽2𝑅𝑖𝑡 + 𝑋𝑖𝑡′𝛾 + 𝑢𝑖 + 𝜀𝑖𝑡      (9) 

Where, again, for a country 𝑖 and time 𝑡, 𝑦𝑖𝑡 is the manufacture share in the GDP, 𝐼𝑖𝑡 is a 

measure of institution (polity2 score), 𝑅𝑖𝑡 is the relative labor productivity of manufacture to 

agriculture and 𝑋𝑖𝑡 is a vector of control variables defined as before. In this equation 𝑢𝑖 represents 

an unobserved country specific effect and captures country heterogeneity in structural change; 𝜀𝑖𝑡 
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is the error term with the assumption that they are independent and identically distributed with a 

normal distribution. The unobserved heterogeneity 𝑢𝑖 could also capture the stages of development 

as well as different country characteristics that are time-invariant and not be included in the model 

either because we don’t have the relevant data or they are a not measurable (Green 2012).  

The estimation of equation (9) depends on the assumption on 𝑢𝑖 which could be either fixed or 

random. A fixed effect model treat 𝑢𝑖  as an additional intercept that varies across countries and 

can be correlated with the regressors. In a random effect model, 𝑢𝑖  is assumed to be part of the 

errors and are distributed independently of the regressors. We consider both the fixed and the 

random effect model and used a Hausman test to formally test the best model.  

The fixed effect model can be estimated using a within effect estimation methods that exploit 

deviations from group means (or time period). The equation to estimate is written as follows. 

𝑦𝑖𝑡 − �̅�𝑖 = 𝛽0 + 𝛽1(𝐼𝑖𝑡−𝐼�̅�) + 𝛽2(𝑅𝑖𝑡−�̅�𝑖) + (𝑋𝑖𝑡−�̅�𝑖)𝛾 + 𝜀𝑖𝑡 − 𝜀�̅�     (10) 

In the case of a random effect model, the equation to estimates are: 

𝑦𝑖𝑡 − �̂��̅�𝑖 = (1 − �̂�)𝛽0 + 𝛽1(𝐼𝑖𝑡−�̂�𝐼�̅�) + 𝛽2(𝑅𝑖𝑡−�̂��̅�𝑖) + (𝑋𝑖𝑡−�̂��̅�𝑖)′𝛾 + 𝑣𝑖𝑡

𝑣𝑖𝑡 = (1 − �̂�)𝑢𝑖 + 𝜀𝑖𝑡 − �̂�𝜀𝑖                    

�̂� = 1 −
𝜎𝜀

√𝜎𝑢
2+𝜎𝜀

2
                                           

  (11) 

Table 2: Panel regression of institution of the log share of manufacture in GDP 
  Annual panel 5-year panel 10-year panel 

 Panel-FE Panel-RE Panel-FE Panel-RE Panel-FE Panel-RE 

 (1) (2) (3) (4) (5) (6) 

Quality of institutions 0.001 0.003*** 0.001 0.008*** 0.001 0.010*** 

    Polity 2 score (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Log relative productivity 0.557*** 0.518*** 0.512*** 0.407*** 0.479*** 0.351*** 

   Manufacture / Agriculture (0.01) (0.01) (0.02) (0.02) (0.03) (0.03) 

Log relative productivity  -0.005*** -0.006*** -0.003* -0.006*** -0.003 -0.008*** 

   X Institution quality (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Log GDP per capita  0.760*** 1.114*** 0.674*** 1.207*** 0.613** 1.258*** 

 (0.09) (0.09) (0.21) (0.19) (0.30) (0.23) 

Squared log GDP per capita  -0.057*** -0.076*** -0.050*** -0.073*** -0.044** -0.072*** 

 (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) 

Log of trade (% of GDP) -0.014 -0.003 -0.007 0.022 -0.014 0.027 

 (0.01) (0.02) (0.04) (0.04) (0.06) (0.05) 

Log Domestic credit to 0.025*** 0.014* 0.033* 0.021 0.022 0.011 
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    private sector (% of GDP) (0.01) (0.01) (0.02) (0.02) (0.03) (0.03) 

Log of population 0.632*** 0.142*** 0.716*** 0.103*** 0.657*** 0.097*** 

 (0.05) (0.02) (0.10) (0.02) (0.14) (0.02) 

Constant -1.215*** -1.800*** -1.162 -2.741*** -0.802 -3.129*** 

 (0.35) (0.35) (0.79) (0.75) (1.10) (0.94) 

Number of Observations 3,207 3,207 661 661 350 350 

R-squared 0.624  0.614  0.622  

Number of country 135 135 135 135 137 137 
The dependent variables in the column (1) and (2) is the log of annual manufacture share in GDP for each year of the 

period 1980-2010, in column (3) and (4) it is the log of the average manufacture share in GPD for each 5-year period 

1980-84, 1985-89, 1990-94, 1995-99, 2000-2004 and 2005-10 and for columns (5) and (5) is the log of the average 

manufacture share in GDP for each 5-year period 1980-89, 1990-99 and 2000-2010. All regression include time fixed-

effects. Number of Observations denotes the number of periodXcountry data points. Robust standard errors in 

parentheses. *** p<0.01, ** p<0.05, * p<0.1  

We estimate the model for both annually panel. Following the growth literature and for 

robustness check, we also consider a 5-years and 10-years panels averaging the variables over 

theses sub-periods in order to reduce the incidence of cycle, lag and sequential effects. The results 

are presented in the table 2 above. The column (1) and (2) present respectively the fixed and 

random effect results using annual panel over the period 1980-2010. In both regression the 

coefficient of institution is positive but significant only in the random effect model. Qualitatively 

the regression using 5-years panel, in columns (3) and (4) and 10-years panel, in columns (5) and 

(6) yield similar results. In both case, the Hausman test suggests that the fixed model is more 

appropriate. This model is more consistent but inefficient compared to the random effect. The 

panel results show that the correlation between the quality of institution and the share of 

manufacture in GDP is still positive but weaker that what we found in the cross section results. 

 It is worth noting that the coefficient estimates for the control variables are also qualitatively 

similar to the cross sectional regression. As before, relative sector labor productivity has positive 

and significant correlation with manufacture share in GDP. Also increase in GDP per capita 

increase manufacture share but with decreasing marginal effect. Financial development through a 

strong domestics credit to privates sector and population remain all positively associate with 

industrialization and the trade openness is no significant. 

4.4 Endogeneity and Dynamic panel results 

Panel IV. There are at least two major problems with the panel results presented above (Green 

2012). The first issue is the potential endogeneity of our measure of institution. Three are three 
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potential sources of endogeneity for the measure of institution in the regression. First, the Polity 2 

variable is a subjective score given by political scientist expert in the evaluation of the quality of 

institutions. Although the criteria used to rate countries are known and directly observable in 

historical legal documents and data, there are still an important potential bias and measurement 

errors. Second, as in the growth literature, it is possible that there is a reverse causality in the 

structural change process. As manufacture share in the economy increases, there may be some 

pressure from that industrial entrepreneurs for an improvement of the quality of the institutions. 

Third, our regressions include only a small list of control variables and there are certainly many 

other factors explain manufacture share lefts in the residuals and many of them can be correlated 

with the institution variable. 

Finding and convincing instrument for institution is not obvious. In the growth literature, 

various approaches have been used drawing from the historical context of countries. Hall and Jones 

(1999) use the extent to which Western Europe language are spoken today in each countries, 

Acemoglu et al. (2001) use European settlers mortality rate in the colonies and LaPorta et al. (1997) 

use country legal transplantation. Due to data coverall, we follow LaPorta et al (1997 and 1999), 

and rely on country legal origin as instrument. Instrument. The argument is the following. At some 

point in the Europe history, the advanced countries adopted a completely different institution 

scheme (LaPorta 2008). These major legal origins are the British type of institutions, French type, 

German type, Scandinavian type and Socialist. With the colonization and the conquest of the new 

words, there major countries gradually spread their legal framework in the colonized and allied 

countries. Historians and political scientists have observed that these legal origins have influenced 

a lot the type of early type of institutions adopted in the countries in the world. Thus legal origins 

will likely have an effect of early institution and through the mechanisms of persistence in 

institutions it is likely that the legal origin will also have strong effect on today institutions. The 

data on legal origin are from LaPorta et al. (1999). 

Using this instrument, we estimated the same regression specification in table 2 using 2SLS. 

The results are presented in the table 3 below. Across all regression the coefficient of institution is 

positive and significant. Again the Hausman test suggests that the fixed effect model is more 

appropriate. Using Davidson and MacKinnon (1993) test for endogeneity in panel setting, we find 

strong evidence that the institution variable is endogenous in the regression and the IV estimates 
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are meaningful. Our preference for this test is that it always yields a computable test statistic will 

the Hausman test cannot often be computed due to a negative definite matrix. The Hausman also 

test yield similar conclusion as the Davidson-MacKinnon test. 

Table 3: Panel IV regression of institution of the log share of manufacture in GDP 
  Annual panel 5-year panel 10-year panel 

 2SL-FE 2SLS-RE 2SL-FE 2SLS-RE 2SL-FE 2SLS-RE 

 (1) (2) (3) (4) (5) (6) 

Quality of institutions 0.119*** 0.023* 0.127*** 0.036* 0.153* 0.053* 

    Polity 2 score (0.02) (0.01) (0.04) (0.02) (0.09) (0.03) 

Log relative productivity 0.598*** 0.459*** 0.551*** 0.305*** 0.541*** 0.267*** 

   Manufacture / Agriculture (0.02) (0.01) (0.06) (0.02) (0.11) (0.04) 

Log relative productivity  0.004 -0.007*** 0.009 -0.015*** 0.009 -0.024*** 

   X Institution quality (0.00) (0.00) (0.01) (0.00) (0.01) (0.00) 

Log GDP per capita  1.309*** 1.233*** 1.389*** 1.552*** 1.121 1.549*** 

 (0.22) (0.10) (0.51) (0.19) (0.85) (0.24) 

Squared log GDP per capita  -0.087*** -0.077*** -0.090*** -0.091*** -0.065 -0.090*** 

 (0.01) (0.01) (0.03) (0.01) (0.05) (0.01) 

Log of trade (% of GDP) -0.117*** 0.000 -0.102 0.108* -0.113 0.197* 

 (0.04) (0.02) (0.10) (0.06) (0.20) (0.11) 

Log Domestic credit to 0.077*** 0.023** 0.078 0.011 0.081 -0.033 

    private sector (% of GDP) (0.02) (0.01) (0.05) (0.03) (0.10) (0.07) 

Log of population  0.088***  0.109***  0.125*** 

  (0.01)  (0.02)  (0.03) 

Constant -1.963** -2.608*** -2.491 -4.651*** -1.948 -4.857*** 

 (0.88) (0.38) (2.03) (0.75) (3.40) (0.98) 
Davidson-MacKinnon test of 

exogeneity 185.20***  51.68***  23.32***  

Number of Observations 3,197 3,197 659 659 348 348 

Number of country 133 133 133 133 135 135 
The dependent variables in the column (1) and (2) is the log of annual manufacture share in GDP for each year of the 

period 1980-2010, in column (3) and (4) it is the log of the average manufacture share in GPD for each 5-year period 

1980-84, 1985-89, 1990-94, 1995-99, 2000-2004 and 2005-10 and for columns (5) and (5) is the log of the average 

manufacture share in GDP for each 5-year period 1980-89, 1990-99 and 2000-2010. All regression include time fixed-

effects. Number of Observations denotes the number of periodXcountry data points. Robust standard errors in 

parentheses. *** p<0.01, ** p<0.05, * p<0.1  

Dynamic panel. The second issue missing in the previous analysis is the dynamic aspect of 

structural transformation and industrialization. In fact, historical evidences show that the 

movement of resources toward manufacture is a persistent and unidirectional process (.Alvarez-

Cuadrado and Poschk 2011, Herrendorf et al. 2013). The higher is the share of output in a given 

period, the more likely the country will be producing more in that sector in subsequent periods. 

We incorporate a dynamic into the model by enriching equation (9) with a lag term of the 

dependent variables as follows: 
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𝑦𝑖𝑡 = 𝛼𝑦𝑖𝑡−1 + 𝛽0 + 𝛽1𝐼𝑖𝑡 + 𝛽2𝑅𝑖𝑡 + 𝑋𝑖𝑡′𝛾 + 𝑢𝑖 + 𝜀𝑖𝑡     (10) 

  The extension of the model introduces an addition complication in the estimation of the 

models. In fact, due the presence lag dependent variable 𝑦𝑖𝑡−1 in the right hand side of the equation 

(10), the residuals from taking the first difference to remove the fixed effect are serially correlated 

and the standard panel estimation will be inconsistent (Arellano and Bond 1991). This problem is 

added to the endogeneity of the institution variable and also the endogeneity of the lag dependent 

variables.  To solve the problem we rely on the recent development in GMM panel regression and 

invoke the GMM- Style internal instruments suggested by Arellano and Bond (1991), Arellano 

and Bover (1995) and Blundell and Bond (1998). The principle is to use the second lag and onward 

of the dependent variable combined with the lags and the lags of the first difference of the control 

variables as instruments for Δ𝑦𝑖𝑡−1 as well for the variable institution and other potential 

endogenous variables. This estimator proposed by Arellano and Bond (1991) is termed as GMM 

Difference as it is applied to equation first differentiated. Blundell and Bond (1998) extend this 

framework, arguing that the lags may not be good instruments, and propose to estimate 

simultaneously the equation in difference and the equation levels with the lags used as instrument 

in the difference equation and the lag of difference used as instrument in the level equation. This 

GMM system estimator is showed to be more efficient provided that the small sample bias 

adjustment of the variance suggested by Windmeijer (2000) is applied. 

Table 4: Dynamic Panel-GMM regression of institution of the log share of manufacture in GDP 
 Annual panel 5-year panel 

 GMM-Diff GMM-Sys GMM-Diff GMM-Sys 

 (1) (2) (3) (4) 

Lag manufacture share in GDP 0.070 0.760*** 0.224** 0.684*** 

 (0.06) (0.06) (0.10) (0.09) 

Quality of institutions 0.012*** 0.006*** 0.002 0.001 

    Polity 2 score (0.00) (0.00) (0.01) (0.01) 

Log relative productivity 0.465*** 0.098** 0.508*** 0.141*** 

    Manufacture / Agriculture (0.08) (0.04) (0.19) (0.05) 

Log relative productivity  -0.002 -0.003 0.003 -0.001 

   X Institution quality (0.00) (0.00) (0.00) (0.00) 

Log GDP per capita  1.160* 0.469 1.515 1.563*** 

 (0.60) (0.29) (1.38) (0.53) 

Squared log GDP per capita  -0.082** -0.029 -0.121 -0.094*** 

 (0.04) (0.02) (0.09) (0.03) 

Log of trade (% of GDP) -0.020 0.012 0.087 -0.010 

 (0.05) (0.03) (0.08) (0.05) 

Log Domestic credit to 0.023 0.016 0.004 0.026 
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   private sector (% of GDP) (0.03) (0.02) (0.03) (0.04) 

Log of population 0.357 0.020** -0.021 0.028 

 (0.31) (0.01) (0.31) (0.02) 

Constant  -1.491  -5.740*** 

  (1.05)  (2.00) 

Number of Observations 2,926 3,088 402 539 

Number of country 135 135 128 135 

Hansen Statistics for endogeneity 102.9 102.9 40.30 40.30 

P-value Hansen test 1 1 0.546 0.546 

Sargan test for overidentification 926.2 926.2 75.39 75.39 

P-value Sargan test 0 0 0.00119 0.00119 

P-value AR(2) test 0.400 0.400 0.0197 0.0197 
The dependent variables in the column (1) and (2) is the log of annual manufacture share in GDP for each year 

of the period 1980-2010, in column (3) and (4) it is the log of the average manufacture share in GPD for each 5-

year period 1980-84, 1985-89, 1990-94, 1995-99, 2000-2004 and 2005-10. Estimation for the 10-year panel is 

not possible due to an insufficient data number of data point after introducing the lag. All regression include time 

fixed-effects. Number of Observations denotes the number of periodXcountry data points. Robust standard errors 

in parentheses. *** p<0.01, ** p<0.05, * p<0.1  

We estimate the model for the annual panel and the 5- year panel. The estimation for the 10-

years panel was not possible due to an insufficient number of data point in the time dimension 

compared to the number of regressors. This is primary because with the lag dependent variable we 

are left with only 2 periods for the panel. The Hansen test confirm the endogeneity issue in the 

regression and the Sargan test suggest that the instrument are valid. As expect, the residual are first 

order autocorrelated. However, there is not second autocorrelation in the annual panel. The 

condition of no second order autocorrelation is violated for the 5-year panel and the results are not 

reliable. 

In overall the coefficient of the lag log of manufacture share in GDP is positive and significant 

across all model confirming that there is persistence in the structural change and industrialization 

process. In the annual panel, we find a positive effect of institution on industrialization, even after 

controlling for the lag dependent variables. This is a strong support to the evidence we find so far 

that institution play an important role in the structural transformation. As before, the coefficient of 

relative productivity is also consistently positive and significant. This is also the case, to a lesser 

extent for income level. However, most of the other variables loose the significance. 

5 Conclusion and implications 

Structural change is an important feature of economics development. The pattern is observed 

both for an individual country and in a cross section of countries. Much research have looked at 
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the drivers of this process. The emerging consensus is that productivity increase is important 

though there is no census on the relative importance of productivity improvement in manufacture 

and agricultures. Several other forces have been identified as important driver of the structural 

transformation of economics and consequently for industrialization. This study looked at another 

important, but neglect force which the quality of institution. Building on previous models on 

structural change, we illustrate how institution play an important role in the industrialization 

process. By providing a good environment for investment, innovation though the respect of 

property rights, the enforcement of rule of law in a democratic system, good institutions not only 

increase the sectoral productivity, but also set the condition for structural change and 

industrialization. 

We investigate empirically the relation between institutions, industrialization and structural 

change in a large cross section of both developed and developing countries. Our measure of 

institutions is a subjective measure which capture many dimensions of institution include the 

democracy, stale electoral system, guarantee of the respect of property rights, etc. We find a 

positive and significant correlation between the quality of institutions and the share of manufacture 

in GDP. This positive correlation is robust to the control of several factor such as the level of 

development, the relative labor productivity, the degree of openness to trade, the level of financial 

development and the size of domestics market. We extent the empirical analysis to a panel setting 

to address both the unobserved heterogeneity across countries, the endogeneity of institutions and 

the dynamics nature of the structural transformation processes. Across all regression we 

consistently find a positive link between institutional change and industrialization. The 

instrumental variable analysis suggests that link might be a causal effect with improvement in the 

quality of institution leading the higher industrialization and progressive structural change out of 

agriculture. Our findings suggest that developing countries should improve the quality of their 

institutions to set the favorable conditions for productivity increase in both agricultural and 

manufacture and to spur their industrialization. 

There are however certainly some caveats in the studies. First, it might be possible to have a 

weaker results with various other measure of institutions. However, the strong positive correlation 

among the many dimensions of institution and the measures available (La Porta et al. 2008, Hall 

and Jones 1999, Aron 2000) suggests that the results will remain qualitatively the same. Second, 
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the validity of our instrumenting strategies could be questionable, but this problem has been 

inherent to the growth-institution literature. The numerous regression and test we run suggest that 

our results is quite robust. 
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