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2 

 

Financial systems have grown dramatically over the decade leading up to the Global 

Financial Crisis, both in absolute terms and relative to the size of their economies. The 

growth of the financial sector has long been considered a positive development by academics 

and regulators and has been facilitated by policies of financial liberalization. A large 

literature on the finance-growth nexus has emphasized the importance of the financial sector 

in mobilizing savings, allocating resources efficiently, ameliorating risk, monitoring firms 

and exerting corporate control. These services are vital for capital formation and productivity 

growth and ultimately contribute to economic growth. 

The belief that a bigger financial sector is better has been reconsidered against the 

backdrop of the recent financial crisis. Representatives of financial authorities have voiced 

concerns that the financial sector has grown excessively large and called for regulatory 

restrictions (see e.g. Turner, 2010; Trichet, 2010). It has been argued that insurance of 

financial institutions, externalities, imperfect competition and rent extraction can cause 

financial systems to grow beyond their socially optimal size, thus contributing to financial 

instability and misallocation of resources. These concerns have been substantiated by recent 

empirical studies. It has been shown that the positive effect of finance on growth gets weaker 

or that the effect turns negative at higher levels of financial development. 

This thesis explores some of the channels through which large financial systems 

might hurt the economy. The first part focuses on the composition of services provided by 

the financial sector. It examines whether intermediation services and services which go 

beyond traditional lending activities have differential effects on economic growth and growth 

volatility. The second part focuses on the allocation of skilled labour between the financial 

and the real sectors of the economy. It investigates whether the absorption of talent into a 

large and liberalized financial sector comes at the cost of productivity declines in other 

sectors of the economy.  

The second chapter of my thesis is joint work with Thorsten Beck and Hans Degryse. 

We contrast the effect of financial sector size with that of financial intermediation, and test 

whether intermediation and “non-intermediation” activities have different effects on growth 

and growth volatility. Our analysis is motivated by two different views of the role of the 

financial sector: the financial facilitator view and the financial center view. The former 

highlights the role of the financial system in facilitating the functioning of the rest of the 
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economy through the efficient intermediation of credit between providers and users of funds. 

The financial center view sees finance as a growth sector in its own right which also 

performs non-intermediation activities and exports financial services.   

Using a sample of 77 countries, we find that intermediation activities increase growth 

and reduce volatility in the long run. An expansion of the financial sector along other 

dimensions has no long-run effect on real sector outcomes. Growth is not affected by either 

type of financial activity over shorter time horizons. This result holds despite a stabilizing 

effect of intermediation on the economy and a volatility enhancing effect of non-

intermediation activities. The finding that intermediation activities stabilize the economy in 

the short run is mainly driven by the subsample of low income countries. The volatility 

enhancing effect of non-intermediation activities in turn is driven by high income countries. 

For this subset of countries non-intermediation activities are also associated with higher 

growth in the short run.  

The third and fourth chapters of my thesis investigate whether the financial sector 

absorbs talent at the expense of productivity declines in the real sectors of the economy. A 

better understanding of how the attraction of talent by the financial sector affects real sectors 

is vital in light of both the scale and speed of the ascendancy of finance, and recent findings 

that rents have emerged in the financial industry. Already Tobin (1984) argued that “…we 

are throwing more and more of our resources, including the cream of our youth, into 

financial services remote from the production of goods and services, into activities that 

generate high private rewards disproportionate to their social productivity”. To date there is 

little empirical evidence on the relationship between financial development, the allocation of 

talent across the real and the financial sector, and its consequences for the real economy.  

To shed light on this issue, I exploit variation in the extent of financial liberalization 

across US states and across a sample of 13 advanced countries. Financial liberalization is a 

key determinant of the skill-intensity of the financial sector, possibly owing to the fact that 

financial liberalization allows skilled labour to operate on a larger scale and to engage in 

more complex and creative activities. To identify the absorption of talent as the channel 

through which financial liberalization affects the real economy, I test for a differential effect 

of financial reform across manufacturing sectors with different dependencies on skilled 
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labour. A diversion of talent should disproportionally hurt real sectors which are very R&D-

or skill-intensive.  

Chapter three provides evidence for the United States. I exploit variation in the 

relaxation of interstate branching restrictions across U.S. states between 1997 and 2008. My 

estimates show that branching deregulation disproportionally reduces labour productivity in 

skill-and R&D-intensive manufacturing industries. This lends support to the hypothesis that 

the financial sector absorbs talent at the cost of productivity declines in non-financial 

industries. My results also suggest that for most sectors this negative brain-drain effect 

dominates positive productivity effects of branching deregulation stemming from 

improvements in credit markets.  

Similar conclusions are reached in chapter four which presents evidence for a sample 

of 13 mostly European countries for the period 1980-2005. To gauge the degree of financial 

liberalization across countries and time I use an index provided by the IMF which 

incorporates seven different aspects of financial liberalization. My evidence suggests that 

employment of skilled individuals grows disproportionally slower in skill-intensive relative 

to less skill-intensive industries following financial reform. I also show that financial 

liberalization decreases labour productivity, total factor productivity and value added growth 

disproportionally in industries which rely strongly on skilled labour. This is consistent with 

the idea that financial liberalization hurts non-financial sectors via a brain-drain effect. 

Among the different dimensions of financial liberalization, policies fostering the 

development of security markets particularly account for this finding. 

Overall, my thesis suggests that a move of financial services away from traditional 

intermediation activities does not explain the finding of recent studies that a large financial 

sector hurts economic growth. The diversion of talent into large and liberalized financial 

sectors is shown to hamper productivity and growth in manufacturing sectors. Combined 

with evidence of the emergence of rents in the financial sector, my results suggest that 

liberalization policies might necessitate the introduction of compensation arrangements 

which ensure an efficient allocation of talent between the financial and the real sector. 
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1. Introduction 

 

Financial systems all over the world have grown tremendously over the decade leading up to 

the Global Financial Crisis of 2008/9, both in absolute terms and relative to the size of the 

real sector. Financial sectors are largest in advanced countries but financial systems in 

developing countries have been catching up. Especially offshore financial centers have 

developed large financial sectors relative to the size of their underlying economies. The 

growth of the financial industry has long been considered a positive development by 

academics and regulators and has been facilitated by policies of financial liberalization. But 

is more finance necessarily better? And what concept of financial system – a focus on 

intermediation activities, or a focus on its size, including both intermediation and other 

auxiliary “non-intermediation” activities – is relevant for real sector outcomes?  

This paper assesses the relationship between the size of the financial system, as 

gauged by its value added share in GDP
1
, and the degree of intermediation, as proxied by 

private credit to GDP, on the one hand, and GDP per capita growth and growth volatility, on 

the other hand. We contrast the effect of financial sector size with that of financial 

intermediation, and analyze whether intermediation and other non-intermediation activities 

have differential effects on growth and volatility.  

Our analysis is motivated by two different views of the role of finance in an economy: 

the financial system as facilitator for the rest of the economy versus the financial system as a 

growth sector in itself which also performs non-intermediation activities.  The 

‘intermediation or financial facilitator view’ emphasizes the importance of the financial 

sector in mobilizing funds for investment and contributing to an efficient allocation of 

                                                           

1
 Several authors have recently used value added of the financial sector, including Philippon (2008), Philippon 

and Reshef (2012), and Cecchetti and Kharroubi (2012).  Measuring the value-added (and therefore the size) of 

the financial sector, however, is challenging. Basu et al. (2011), for example, show that current national 

accounts guidelines attribute the spread between the gross loan interest rate and a risk-free rate to banks’ output. 

They argue that the relevant comparison is not the risk free rate but the rate on similar market debt. They show 

that adjusting the US national accounts in this fashion reduces banks output by 21 percent. See also Haldane et 

al. (2010) for a critical discussion of measuring value added of the financial sector. In section 5, we therefore 

also rely on other indicators for size, i.e., employment share, compensation share and hour share. These data are 

from the EU KLEMS dataset and are therefore only available for fewer countries and a shorter time period.  
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resources across households and enterprises (i.e., the “traditional” interest generating 

business).
2
 In doing so the financial sector supports capital formation and productivity 

growth, and ultimately economic growth.  It also encompasses additional, more or less public 

services such as providing access to basic payment and transaction services that are 

important for the participation of the whole population in a modern market economy.  The 

‘intermediation or financial facilitator view’ thus highlights the role of the financial sector in 

facilitating the proper functioning of the modern market economy specifically in serving the 

other – non-financial – sectors of the economy.  This view implies that the financial sector 

and the economy somehow develop in sync; i.e. the size of the financial sector adjusts to the 

economy at large. We would expect that the contribution of the financial sector to GDP 

develops with certain regularity, as the economy develops. 

 A very different view is one that focuses on financial services as a growth sector in 

itself, therefore also performing many to-the-home-country non-intermediation services. This 

view towards the financial sector often also sees it as an export sector, i.e. one that seeks to 

build a nationally centered financial center stronghold based on relative comparative 

advantages such as skill base, favorable regulatory policies, subsidies, etc. Economic benefits 

also include important spin-offs coming from professional services (legal, accounting, 

consulting, etc.) that tend to cluster around a financial center.  We refer to this focus on 

financial services as a business in itself as the ‘financial center view’ encompassing 

intermediation but also non-intermediation activities. This therefore also includes all non-

interest fee business stemming from the view of the financial system as an export sector.  

           The belief that a big financial system is beautiful has been reconsidered against the 

backdrop of the Global Financial Crisis of 2008/9 and the sharp output declines brought 

about by this event. Representatives of financial authorities in advanced countries have 

voiced their concern regarding the excessive size of the financial sector and called for 

regulatory restrictions (see e.g. Turner, 2010; Smaghi, 2010 and Trichet, 2010). It has been 

claimed that an oversized financial sector could result in misallocation of resources and 

                                                           

2
 See Levine (2005) and Merton (1995) for a discussion of the different functions of financial institutions and 

markets in a modern market economy and the channels through which they can foster economic development. 
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instability. Imperfect competition and rent extraction (Bolton, Santos and Scheinkman, 2011; 

Cahuc and Challe, 2009), implicit insurance due to bailouts (Arcand et al., 2011), and 

negative externalities from auxiliary financial services which may be useful for some clients 

but not for society as a whole may lead the financial sector to grow too large relative to its 

‘social optimum’.
3
 

            Recent empirical research has also embraced the idea that there might be limits to the 

benefits of finance. This literature focuses on financial intermediation and tests for 

nonlinearities in the finance-growth relationship (Rioja and Valev, 2004; Shen and Lee, 

2006; Favara, 2003; Arcand et al., 2011; Cecchetti and Kharroubi, 2012). It neglects however 

that at least in advanced countries, the financial sector has gradually extended its scope 

beyond the traditional activity of intermediation between providers and users of funds 

towards non-intermediation financial activities. The importance of traditional financial 

intermediation relative to these non-intermediation financial activities has declined over time 

as financial institutions have diversified into non-lending activities (Demirgüc-Kunt and 

Huizinga, 2010; Baele et al., 2007). Financial institutions have focused increasingly on 

proprietary trading, market making, provision of advisory services, insurance and other non-

interest income generating activities. As a result, the traditional measures of intermediation 

activities have become less and less congruent with the reality of modern financial systems 

and recent papers are not very informative about the effect of financial sector size on growth 

and volatility. Given that non-intermediation activities may not exhibit the same profitability 

and stability as intermediation activities and given that they do not serve to perform the same 

functions as financial intermediation, it cannot a-priori be assumed that these activities have 

the same effect on growth or volatility.  

In addition to its direct contribution to GDP (as a growth sector) and its indirect 

effects via the functions provided to the rest of the economy, the financial sector may affect 

                                                           

3
 An example of financial services which only benefits clients is the restructuring of firm finance to reduce tax 

payments. 
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growth through its impact on volatility.
4
 While high growth volatility is not necessarily bad 

as it may be a sign of firms and labor markets being very flexible and adjusting to change, it 

could also be a sign of periodic excesses and welfare-destroying financial instability. The 

different activities of the financial sector have different effects on volatility. Trading by 

financial institutions can for instance drive asset price bubbles. Rajan (2005) points out that 

the incentive structure of investment managers and intense competition lead investment 

managers to accept exposure to tail risks and to adopt herding behavior. These behaviors can 

reinforce each other in an asset price boom and drive prices away from fundamentals, 

creating the conditions for sharp realignment. Non-intermediation activities of the financial 

sector may, however, also dampen fluctuations in economic activity to the extent that they 

reduce agency problems and asymmetric information which amplify shocks to the real 

economy (Bernanke and Gertler, 1989). Further, depending upon the specific situation, 

intermediation may reduce volatility by alleviating firms’ cash constraints (Caballero and 

Krishnamurty, 2001), by reducing the dependence of financial contracts on borrowers’ net 

worth (Aghion et al., 1999) and through its effect on the cyclical composition of investment 

(Aghion et al., 2010).
5
 Financial deepening can also promote diversification which in turn 

reduces risk and dampens cyclical fluctuations (Acemoglu and Zilibotti, 1997). Financial 

intermediation could, however, also increase volatility by increasing leverage, thus making 

firms more vulnerable to shocks (Kaminsky and Schmukler, 2008).  

This paper aims to shed light on several issues. First, we document trends in the 

financial industry over the recent past. We show that the size of the financial sector has 

increased dramatically in both advanced and emerging market economies. We also document 

the high volatility of the financial sector relative to the economy as a whole. Second, we 

                                                           

4 Theory suggests that volatility affects growth but predictions about the sign of this effect are ambiguous. In 

the presence of diminishing returns to investment endogenous growth models predict a negative relationship 

between business cycle volatility and growth. The opposite holds if precautionary savings, creative destruction, 

liquidity constraints or high-return high-risk technologies are taken into account (Imbs, 2007). The empirical 

literature has documented a negative correlation of growth and volatility at the country level (Ramey and 

Ramey, 1995). In our sample we find a negative or zero correlation depending on the time horizon considered. 
5
 Aizenmann and Powell (2003) also suggest that costly intermediation stemming from costly state verification 

with imperfect enforcement power multiplies initial increases in volatility. 
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analyze whether this increase in size has been beneficial for the real economy. We assess 

how variation in financial sector size is associated with growth and volatility, employing 

different proxies for financial sector size from different data sources – the share of the 

financial sector in total value added, employment, working hours and total compensation. 

Third, we try to disentangle the size versus intermediation effects on growth and volatility. 

We do this by including size in the regression model while controlling for intermediation. In 

this way we study the association of non-intermediation with growth and volatility as ceteris 

paribus any increase in size then comes from non-intermediation activities. Finally, we 

investigate whether the relationships of financial sector size, intermediation and non-

intermediation with growth and volatility differ across time periods and countries’ income 

levels. 

In line with previous research, we find that over the long run financial intermediation 

is positively associated with growth and negatively with growth volatility. Both effects have 

however become weaker over time. The overall size of the financial sector does not seem to 

be associated with long-run growth or volatility once we control for intermediation, 

suggesting that non-intermediation activities are not associated with long-run growth or 

volatility. Our analysis also shows that neither the size of the financial sector nor 

intermediation is related with growth over the medium run, i.e. over five-year periods. This 

result obtains despite a positive growth effect of the size of the financial sector in the 

subsample of advanced countries when intermediation is controlled for. In the medium run, 

intermediation and non-intermediation services have opposing associations with volatility. 

Intermediation stabilizes the economy – a finding largely driven by the low-income countries 

in our sample, while non-intermediation services increase volatility – a finding mainly driven 

by the high-income countries.  

Overall, our results suggest that the financial sector size and the associated 

intermediation and non-intermediation services play very different roles depending on the 

state of development of a country. In developing countries, shock absorption via credit 

extension seems to be an important function of the financial sector. An expansion of the 

financial sector along dimensions other than intermediation does not seem to result in either 

higher growth or lower volatility. In advanced countries, an expansion of non-intermediation 

services and the related increase in overall financial sector size increases growth but comes at 
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the cost of higher volatility. Increased intermediation activity by contrast has no effect on our 

outcome variables in the medium-term though it is associated with higher growth over a 

long-term horizon. 

 We build on a large body of research which focuses on the relationship between 

financial development and economic growth (King and Levine, 1993; Levine and Zervos, 

1998; Rajan and Zingales, 1998; Beck et al., 2000; Beck and Levine; 2004). Levine (2005) 

provides an overview of this literature. Financial development is usually measured by 

outstanding credit to the private sector as a share of GDP and an indicator of stock market 

activity. The general conclusion which emerges from the cross-country studies in this field is 

that financial sector deepening has a large positive effect on economic growth. More 

recently, research has focused on the link between financial depth and volatility. The findings 

depend on the specific sample and estimation methodology used. While some studies suggest 

that a more developed financial system is associated with reduced growth volatility (Easterly 

et al., 2000; Denizer et al., 2002; Raddatz, 2006), others find no robust relationship between 

these variables (Beck et al., 2006). 

A related strand of literature has explored whether there are limits to the benefits of 

financial development. These studies have detected important nonlinearities in the 

relationship between financial development and economic growth. Although there is no 

consensus on the precise functional form of this relationship, most of the papers conclude 

that the impact of finance on growth is smaller at higher levels of financial development. The 

evidence provided by Masten et al. (2007) suggests that financial development has the largest 

effect on growth in countries with a level of financial development below some threshold, 

while the effect is found to be close to zero above the threshold.  Shen and Lee (2006) 

suggest that the relationship between growth and financial development is best described by 

an inverse U-shape, while Favara (2003) finds that growth is an S-shaped function of 

financial development.  Rioja and Valev (2004) find that financial development significantly 

promotes growth in countries with intermediate levels of financial development. Aghion et 

al. (2005) argue that the reason for the non-linearity of the finance-growth relationship might 

be that financial development helps catch up to the productivity frontier, but has limited or no 

growth effect for countries that are close or at the frontier. One reason for these non-

linearities might be the beneficiary of the credit as argued by Beck et al. (2012) who explore 
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the differential growth effects of enterprise and household credit. Consistent with theory they 

find that the growth effect of financial deepening comes through enterprise rather than 

household credit.  Most of the financial deepening in high-income countries has come 

through additional household lending, which thus might explain the insignificant finance-

growth relationship across high-income countries. 

The difference between our paper and previous research is that our analysis focuses 

on the impact of the size of the financial sector on economic growth or volatility rather than 

on the effect of the level of financial intermediation. We share the skepticism that more 

finance is necessarily better with the literature on nonlinearities. In contrast to this literature, 

however, we test whether potential nonlinearities arise because financial institutions change 

their mix of activities as the financial sector expands. More specifically, our paper attempts 

to discriminate between the impact of intermediation and non-intermediation activities 

provided by the financial sector, while the empirical studies mentioned above mostly rely on 

measures of the size of credit markets to gauge the level of financial development. In our 

empirical analysis these indicators serve to capture the extent to which the financial industry 

performs its function as an intermediary between borrowers and lenders.  

Our paper also relates to the few studies which investigate the expansion of the 

financial sector without focusing specifically on its growth impact. Philippon (2008) attempts 

to explain the rise of the financial sector share in US GDP over the postwar period using both 

theory and evidence. He argues that this evolution has mainly been driven by corporate 

demand. Haldane et al. (2010) document the extraordinary growth of the financial industry in 

the UK since the 1970s as reflected in real value added data, gross operating surpluses and 

returns on equity of financial institutions. The authors show that over much of the period, this 

trend has also been accompanied by increases in the share of resources absorbed by the 

financial sector. Turner (2010) focuses on the expansion of different elements of the UK 

financial sector and sheds light on changes in the mix of activities performed by this sector 

and argues that some of the activities that the financial sector has recently embraced do not 

provide any economic value and are not welfare enhancing.  

Finally, our paper relates to bank-level evidence on the relationship between shifts 

towards fee-generating activities and banks’ performance-risk profiles. Most papers focus on 

the US (e.g. Demsetz and Strahan, 1997; Stiroh, 2004; Stiroh and Rumble, 2006) but more 
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recently, international evidence has emerged (e.g. Baele et al., 2007; Laeven and Levine, 

2007; Demirgüc-Kunt and Huizinga, 2010). These studies typically come to the conclusion 

that diversification into fee-generating activities comes at the cost of increased volatility. The 

evidence on the effect of increased exposure to volatile non-lending activities on risk-

adjusted performance measures is mixed. 

Before proceeding, several caveats are called for. First, as this is an initial exploration 

of the differential relationships between intermediation and non-intermediation financial 

activities, on the one hand, and growth and volatility, on the other hand, we focus on OLS 

regressions, leaving issues of endogeneity and omitted variable biases for future research.
6
 

Second, our hypothesis testing contrasts two different views of the financial system that are 

not necessarily exclusive, e.g. a larger financial system and center can come with higher 

levels of financial intermediation. In robustness tests, we therefore test for an interaction 

between both concepts. Third, our proxy for financial sector size is a crude indicator focusing 

on the financial system’s contribution to the economy, rather than reflecting the broader 

concept of its socio-political importance. Along similar lines, our measure of financial 

intermediation is imperfect by focusing on interest-generating business and abstracting from 

fee-based intermediation business. In spite of these shortcomings, we still think that our 

findings are insightful and policy-relevant.  

            The remainder of the paper is organized as follows. Section 2 introduces the dataset. 

Our empirical methodology is presented in Section 3. Sections 4 and 5 discuss our results for 

our main indicator of financial sector size and alternative indicators stemming from an 

alternative data source. Section 6 concludes. 

 

 

 

                                                           

6 A very broad literature has emerged linking cross-country differences in financial development to legal 

traditions of countries. Specifically, the empirical finance and growth literature has employed legal traditions of 

countries as instrumental variables arguing that these are the exogenous determinants of financial development. 

In contrast, there is no comparable literature yet on the exogenous determinants of financial system size and 

non-intermediation activities. We therefore abstain from instrumental variable techniques.  
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2. Data 

 

The sample employed in the first part of our analysis consists of 77 countries with data for 

the period 1980 to 2007.
7
 Although the potential instability associated with a large financial 

sector is central to our argument, we exclude the recent crisis from the sample period in order 

to be able to draw more general conclusions. Given the sudden large output declines which 

are reflected in the data as from 2008, results would be dominated by this event.  Our sample 

period nevertheless covers several crisis episodes such as the Latin American crises of the 

1980s, the East Asian currency crisis of 1997 and the Scandinavian banking crises in the 

1990s. Table 1 provides a list of the included countries. There is a wide variation in the size 

of the financial system across our sample countries. Our list includes a number of countries 

which are usually classified as financial centers, for example the UK, the US, Luxembourg, 

Ireland, Japan, Hong-Kong or Switzerland, or offshore financial centers such as Mauritius, 

Panama or Uruguay (see e.g. the classification of the IMF, 2000).  

To gauge the size of financial systems, we use the value added share of the financial 

sector in GDP from the national accounts tables of the United Nations Statistics Division 

(UNSD).
8
 Gross value added equals output minus intermediate consumption valued at basic 

prices. We base our size measure on sector J of ISIC, which is composed of financial 

intermediation, insurance funding, pension funding and activities auxiliary to financial 

intermediation. This includes traditional intermediation services such as loan provision to 

businesses and consumers, but also investment in securities for own account and on behalf of 

others as well as advisory services.  This broad definition of the financial sector implies that 

our gross value added measure gauges overall financial activity and encompasses both 

intermediation and non-intermediation activities.
9
  

                                                           

7
 Only countries with at least five observations over the sample period are included. Outliers were removed. 

8
 See the data appendix at the end of the paper for a detailed description of all variables and data sources. 

9
 Other intuitive measures of financial sector size such as the shares of labor and capital input or returns to 

factors are not available for most of the countries in our sample and are therefore not explored in our first part. 

However, alternative indicators are available for a smaller sample of countries covered by the KLEMS 

database.  We employ this second sample in section 5. 
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The data in Table 1 show that in most countries the financial industry makes up for a 

substantial part of the economy. Here we present the value added shares for the years 1995 

and 2005. In Luxembourg, Switzerland and Zambia the share of finance in GDP exceeded 

10% in 1995. Luxembourg’s financial sector leads the list with a value added share of nearly 

one quarter. On the other extreme, the financial sector contributed less than two percent to 

total value added in Bangladesh, Iran, Niger and Rwanda in 1995. A comparison of the 

financial sector size in 1995 and 2005 shows that in the decade prior to the crisis the value 

added share of the financial sector has increased substantially in most countries: Out of the 

38 countries for which we have data in both years, more than 70% saw an increase in the 

value added share of the financial sector. The growing importance of the financial sector is 

also reflected in the growth rates of real GDP and the financial industry. Columns 3 and 4 of 

Table 1 show average annual growth of gross value added generated by the financial sector 

and real GDP over the period from 1980 to 2007, respectively. We learn that the financial 

sector has outpaced economic growth in all but one country. The last two columns of Table 1 

show the standard deviation of the growth of value added of the financial sector and real 

GDP growth. A comparison of these figures reveals that the financial sector is considerably 

more volatile than the economy as a whole. 

A direct breakdown of financial sector size into financial intermediation and other 

non-intermediation activities is not possible on the basis of this data source. We infer the 

effect of non-intermediation by including next to the size indicator also an indicator of 

intermediation into the regression specification. Ceteris paribus, a change in size keeping 

intermediation constant then measures the impact of the other non-intermediation activities. 

We use as measure of intermediation the natural logarithm of the ratio of credit to GDP from 

the financial structure database of the World Bank (Beck et al., 2010). More specifically, the 

variable intermediation is defined as the log of claims on the domestic private sector by 

deposit money banks as a share of GDP. This variable has been used by the finance and 

growth literature to gauge the impact of the financial intermediation on economic growth 

(Beck et al., 2000; Beck and Levine, 2004, among others). 

As a preliminary step, we investigate how the size of the financial sector as measured 

by the value added share, size, is empirically correlated with intermediation. A regression of 

size on intermediation indicates that lending activities contribute substantially to the value 
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added generated by the financial sector, with a coefficient of 1.6 significant at the 1% level. 

An increase in intermediation by one standard deviation increases the share of the financial 

sector in GDP by about 1.3 percentage points.
10

  

Figures 1 to 3 show the developments of size and intermediation over time in the UK, 

Turkey and Mauritius. These three countries illustrate the potential divergence between size 

and intermediation and highlight the importance of going beyond traditional measures of 

financial development. In the UK, for instance, the financial sector shrank from 9% to 5% of 

GDP from 1985 to 1990 while lending activities grew substantially over the same period. In 

the second half of the 1990s the financial industry shrank by another percentage point but 

intermediation remained roughly constant. Only in the early 2000s did the UK financial 

system start to increase significantly in size.  Turkey witnessed an increase in financial sector 

size over the sample period, which was not accompanied by an expansion of intermediation 

activities. However, this overall increase in financial system size was accompanied by a high 

volatility, possibly related to systemic distress the Turkish financial system experienced over 

this period.  On the other hand, there are many countries like Mauritius in our sample where 

size and intermediation are both upward trending and move in par.  

Summary statistics of the two financial indicators size and intermediation, and our 

dependent variables GDP per capita growth and growth volatility for the cross-sectional 

dataset are displayed in Table 2 Panel A. We also show summary statistics for non-

intermediation which we proxy by the residuals stemming from our regression of size on 

intermediation. On average the financial industry accounts for about 5% of a country’s GDP. 

The residuals measuring non-intermediation are dispersed around a mean of zero. The 

residual averages of Bangladesh, Senegal and Mali are smallest suggesting that the non-

intermediation business is relatively insignificant in these countries. The opposite is the case 

in Luxembourg, Zambia and Switzerland where country averages are largest. Table 2 Panel 

B shows pairwise correlation coefficients. Both the intermediation and non-intermediation 

                                                           

10
 We could proxy for non-intermediation financial services by employing the residuals of this regression. Such 

a decomposition, however, would lead to a coefficient on non-intermediation which is identical to the 

coefficient on size when including both intermediation and size in the regression explaining growth or volatility.  
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activities are positively correlated with financial sector size. Another interesting observation 

from the correlation tables is the absence of a long-run relationship between growth and 

volatility. Further investigations show, however, that this does not hold if growth rate 

averages and volatilities over shorter time windows are considered. The correlation 

coefficients for the 5-year windows in Table 3 Panel B show that in this case an increase in 

volatility is associated with lower growth rates. 

 

 

3. Methodology  

 

Our methodology involves two steps. We first investigate the relationship between either 

intermediation or financial sector size on the one hand and growth and volatility on the other 

hand: 

 Growthit = α0 + α2Intermediationit + α3 Xit + εit             (1) 

Volatilityit = β0 + β2Intermediationit + β3 Xit + εit          (2) 

 

Growthit = α0 + α1Sizeit + α3 Xit + εit               (3) 

Volatilityit = β0 + β1Sizeit + β3 Xit + εit           (4) 

 

The dependent variables are GDP per capita growth (growth) and its standard deviation 

(volatility) in specifications (1) and (3), and (2) and (4), respectively. Growth is calculated as 

the annual difference in the logarithm of real GDP per capita and volatility is the standard 

deviation of the growth rate within each time period t for each country i. Intermediation 

equals ln(credit to GDP). Size is the value added share of the financial industry in GDP. Xit is 

a vector of standard control variables consisting of the log of beginning-of-period real GDP 

per capita, average years of schooling of the population aged 25 and above, and a policy 

variable. As a policy variable we include either inflation, government expenditures to GDP 

or trade openness as measured by the ratio of exports plus imports to GDP.
11

  

                                                           

11
 A similar set of control variables has been used by Beck et al. (2000) and Beck and Levine (2004).  
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We estimate this regression for two different datasets. First, we use a cross-sectional 

dataset in order to capture long-term relationships between the variables in question. In this 

case, the data are averaged over the entire sample period for each country and volatility is 

calculated as the standard deviation of the growth rate of per capita GDP between 1980 and 

2007. Second, we construct a panel dataset where data were averaged over non-overlapping 

5-year windows (i.e. 1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004 and 2005-

2007). The volatility is calculated as the standard deviation of the growth rate for each of the 

six intervals. Using 5-year periods allows capturing relationships between the variables in the 

medium term.
12

  

In a second step, we include both size and intermediation in the same regression to 

check whether a size effect persists once intermediation is controlled for. This allows us to 

infer the effect of non-intermediation. Ceteris paribus, a change in size keeping 

intermediation constant measures the impact of a change in the auxiliary non-intermediation 

activities.  This leads us to estimate the following specifications: 

 

Growthit = α0 + α1 Sizeit + α2 Intermediationit + α3 Xit + εit       (5) 

Volatilityit = β0 + β1 Sizeit + β2 Intermediationit + β3 Xit + εit        (6) 

 

 

4. Size vs. intermediation – main results 

 

In this section, we present the results employing value added share as indicator of the size of 

the financial sector. The first subsection discusses our findings using the entire sample, i.e. 

all countries and the entire 1980-2007 period. In the second subsection, we investigate 

whether the results hold in the sub-period 1995-2007, while the third subsection looks at high 

versus low-income countries.  Other indicators of financial size are available in the KLEMS 

                                                           

12
 This approach is similar to Beck, Levine and Loayza (2000) who also use averages over 35 years (1960 to 

1995) and five-year periods to gauge the relationship between finance and growth.  
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dataset, which contains fewer countries. Results based on this dataset are presented in 

Section 5. 

 

4.1. Results for the period 1980-2007 

 

The results in Table 4 show a positive (negative) and significant long-run relationship 

between intermediation and growth (volatility). Panel A displays the results from OLS 

estimations of equations (1) and (2) using cross-sectional data, averaged over the period 1980 

to 2007. For each dependent variable, the three columns provide the outcomes for a different 

set of controls. The results suggest that there is a positive long-run relationship between 

intermediation and growth. An increase in intermediation by one standard deviation (0.78) is 

associated with an increase in annual real GPD per capita growth by 0.6 percentage points, 

which compares to a mean growth rate of 1.7 percent and a standard deviation of 1.4 percent 

over the 1980 to 2007 sample period. Furthermore, higher levels of intermediation are 

associated with lower volatility as can be seen from the last three columns in Table 4 Panel 

A. In particular, a one standard deviation increase in intermediation is associated with a 

decrease in volatility by around 0.8 percentage points, compared to an average volatility of 

3.5 percent.  Table 4 Panel B presents the results from OLS estimations using the 5-year 

window non-overlapping panel data. The results indicate that intermediation is positively but 

not significantly associated with growth over a five-year horizon, but significantly and 

negatively with volatility, though with somewhat smaller coefficient sizes. Turning to the 

control variables, we find evidence for a convergence effect in the growth regressions, as 

lagged GDP per capita enters negatively and significantly, and evidence for a positive 

relationship between education and growth.  None of the other control variable enters 

significantly in a consistent manner across the cross-sectional and panel regressions.  

The Table 5 results show a positive relationship between financial sector size and 

long-term growth. Panel A displays the results from OLS estimations of equations (3) and (4) 

using cross-sectional data. The results suggest that there is a positive long-run relationship 

between size and growth. An increase in the value added share of finance, size, by one 

standard deviation (3.1 percentage points) is associated with an increase of the growth rate by 

0.4 percentage points. Surprisingly, we find that size is not significantly associated with 
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variation in volatility. Table 5 Panel B presents the results from OLS estimations using panel 

data. The results indicate that financial sector size is not significantly associated with either 

growth or volatility over a five-year horizon.  

The results in Table 6 show that once intermediation services are controlled for, 

financial sector size is no longer significantly associated with GDP per capita growth, but 

positively with volatility over a medium-run horizon. Panel A shows the results for the cross-

sectional sample using specifications (5) and (6). Ceteris paribus, a change in size keeping 

intermediation constant measures the association of a change in non-intermediation activities 

with growth or volatility. The results in Panel A show that these non-intermediation activities 

are not significantly associated with GDP per capita growth or volatility. This suggests that 

the positive relationship between size and growth documented in Table 5 Panel A is due to 

the positive effect of traditional intermediation activities provided by financial institutions. 

Panel B of Table 6 presents the results for the panel data sample. The results show that, over 

a five-year horizon, a larger financial sector size is not significantly associated with growth 

but positively and significantly with volatility. This suggests that, ceteris paribus, an increase 

in size which is not driven by intermediation activities is associated with more volatile 

growth. In line with previous research we find that credit provision as measured by 

intermediation boosts long-run growth and stabilizes the economy in both the medium and 

the long run. This suggests that the non-intermediation and the intermediation variables have 

opposite relationships with volatility, which may explain the absence of an association of size 

with volatility in Table 5 Panel B. 

 Summarizing, our evidence for the period 1980-2007 suggests that an expansion of 

the financial sector relative to the size of the rest of the economy has a positive relationship 

with long-run growth but not with growth rates in the medium run. This positive long-run 

association with growth seems to be driven by intermediation activities. Non-intermediation 

activities as identified by introducing size while controlling for intermediation do not seem to 

be associated with growth or volatility in the long term. In the medium run, neither financial 

sector size nor intermediation is associated with growth. We also find opposing effects of 

size and intermediation on volatility, with intermediation helping to dampen volatility, while 

non-intermediation services exacerbating it. These findings are partly in line with the 
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facilitating view of the financial system, while they are not consistent with the financial 

center view.  

 

4.2. Results for the period 1995-2007 

 

It has been argued that the strength of the finance-growth relationship exhibits important 

variations over time. Rousseau and Wachtel (2005, 2011), for example, find that the 

relationship has been weaker in recent decades. They argue that the role of the financial 

sector in absorbing shocks was more important in the 1970s and 1980s which were 

dominated by the oil shocks and episodes of high inflation in many countries. They also 

suggest that in some countries financial liberalization was not accompanied by the requisite 

development of lending expertise and regulatory skills, leading to credit booms and 

instability.  Financial development might therefore not have generated the growth benefits 

observed in earlier decades and might have played more of a role in increasing rather than 

reducing volatility. Furthermore, technological progress changed the nature and scale of non-

intermediation activities over time, potentially leading to a different impact of size and 

intermediation on growth and volatility. 

In order to assess whether the effect of size and intermediation has changed over time 

we repeat our estimations for a more recent period, the years 1995-2007.
13

 The cross-section 

evidence presented in Table 7 Panel A supports the claim that the finance-growth link has 

become weaker over time.
14

 Neither size nor intermediation is significantly associated with 

growth. The stabilizing effect of intermediation that was found for the earlier period is still 

present for the period 1995-2007. It is however weaker than for the entire period 1980-2007.  

The evidence for the panel data presented in table 7 Panel B suggests that the relationship 

between the financial variables and growth and volatility has not changed qualitatively over 

time. The volatility-reducing effect of intermediation is again slightly weaker for the more 

                                                           

13
 We choose 1995 as the starting date in order to make results comparable to the evidence from the KLEMS 

database which is introduced in section 5. 

14
 For reasons of space we omit the regressions which include size and intermediation separately. 
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recent period. The volatility increasing impact of size, while controlling for intermediation, is 

slightly larger for the more recent period. In unreported regressions, we also repeat our 

estimations for the period 1980-1995 and find a positive and significant relationship between 

intermediation and growth, even when controlling for size.  

Thus, the most fundamental change that we observe over time is the vanishing long-

run effect of intermediation on growth from the mid-1990s onwards. This result might be 

related to the weakening of the stabilizing effect of intermediation as suggested by Rousseau 

and Wachtel (2005, 2011).  

 

4.3. Cross-country variation: high vs. low-income countries.  

 

Previous studies have also found that the effect of financial intermediation on growth differs 

systematically across advanced and developing countries. While some studies find that the 

beneficial effect of intermediation in strongest in middle-income countries (Rioja and Valev, 

2004), others come to the conclusion that this effect is most pronounced in low and middle- 

income countries (De Gregorio and Guidotti, 1995). We therefore also explore the 

differential effects of intermediation and size on growth and volatility across countries at 

different income levels.  

To test for systematic differences in the impact of our financial indicators we split our 

sample into low-income and high-income countries. Our high-income group includes the 27 

countries in our sample that are classified by the World Bank as high-income or upper 

middle-income countries. The remaining 50 countries form the low-income group. Both 

groups include countries classified as financial centers. Due to the small number of 

observations in each income group we discard the cross-sectional estimations and focus 

exclusively on the panel estimations, i.e. the 5-year windows in our further analysis. We only 

show the results for specifications (5) and (6) where we include both size and intermediation 

as explanatory variables. Table 8, Panel A and B show the coefficients from separate 

regressions for the high-income and the low-income groups over the period 1980-2007, 

respectively.  

The results in Table 8 suggest that neither size nor intermediation is significantly 

associated with GDP per capita growth in either high or low-income countries. The influence 
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of our financial sector variables on volatility differs across the two income groups. In high-

income countries, size is positively and significantly associated with volatility: keeping 

intermediation constant, an increase in size, probably stemming from non-intermediation 

activities, is associated with higher volatility in the high-income countries, while 

intermediation does not enter significantly in the regression of volatility in high-income 

countries. Intermediation, on the other hand, is significantly and negatively associated with 

volatility in low-income countries. Unlike in high-income countries, financial sector size is 

not significantly associated with volatility in low-income countries. Thus, the volatility 

increasing effect of size (and thus non-intermediation) that was found for the entire sample 

seems to be driven by high-income countries whereas the negative effect of intermediation 

on volatility is likely to be driven by low-income countries. 

In the Appendix, Table A1, we also display the results for the period 1995-2007 for 

the two income groups. The results are similar to those for the period 1980-2007 with the 

important exception that size now has a positive effect on growth in the high-income 

countries.  

In summary, we find that size while controlling for intermediation is associated with 

higher volatility only in the high-income countries and with higher growth only in the 1995-

2007 period. Non-intermediation services might be more useful in high-income countries 

since there is more wealth which needs to be managed. A richer society might for instance 

demand more lifetime consumption-smoothing services. Furthermore, it has been argued that 

the sources of growth differ across developing and advanced countries. Acemoglu et al. 

(2002) show that advanced countries which are close to the technological frontier have an 

incentive to pursue a growth strategy based on innovation whereas developing countries 

which are further away from the technological frontier typically pursue a growth strategy 

based on capital accumulation. Traditional intermediation activities might be more suited to 

support capital accumulation whereas security dealing captured by our size measure 

controlling for intermediation might be more favorable to the funding of innovative activities 

(Allen, 1992). Furthermore, technological spillovers from the financial sector and especially 

non-intermediation services to the rest of the economy are more likely to occur in high-

income countries which tend to specialize more in professional services. Close links between 

the financial sector and professional services might also explain the volatility increasing 
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effect of size in high-income countries. Since the financial sector is inherently volatile and 

since the activity level of most other professional services is positively related to that of the 

financial sector, a larger financial sector with more non-intermediation activities might bring 

about higher growth volatility in high-income countries. The absence of a stabilizing effect of 

intermediation in high-income countries and the presence of such an effect in low-income 

countries might be due to a relatively more important role of the financial sector as a shock 

absorber in developing countries. In advanced countries, on the other hand, fiscal and 

monetary policy are used more effectively to stabilize the economy.  

 

4.4. Robustness and further explorations 

 

We discuss the results of two additional exercises, one robustness test and one to deepen our 

understanding regarding the role of size and intermediation. 

Our base specifications (1) to (6) include several control variables but not time- or 

country-fixed effects. We now briefly discuss the (unreported) results when including time- 

and/or country-fixed effects. The inclusion of country-fixed effects for example allows 

controlling for unobserved heterogeneity across countries which is a particular type of 

endogeneity problem. The estimates then capture how changes in our financial sector 

indicator within the same country impact on growth and volatility. We only include fixed 

effects for the longest panel data analysis, i.e. Panel B of Tables 4, 5 and 6. Note that even 

then we have very few observations as some of our 77 countries are only observed twice. We 

therefore keep as base case our results without fixed effects. Adding time-fixed effects leaves 

all results qualitatively unaffected. Adding country-fixed effects as an individual set or 

jointly with the time-fixed effects leaves the growth volatility increasing effect of size 

unaffected, but makes the dampening effect of intermediation become insignificant. 

Our empirical models (5) and (6) include size and intermediation independently as 

explanatory variables. This assumes that the financial center view and the financial facilitator 

view are independent from each other. We also investigate what happens when we interact 

size and intermediation in the regression framework, i.e. we add size*intermediation to 

equations (5) and (6). In unreported results, we mainly find no significant results for the 
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interaction terms in the panel data setting and a reinforcing effect for volatility in the cross-

section.   

 

5. Alternative indicators of financial sector size 

 

In section 4 we employed the value added share as a proxy for the size of the financial sector. 

This proxy is available for a large set of countries. In order to check the robustness of our 

results we repeat our analysis with the EU KLEMS database, which offers a variety of 

indicators for financial sector size for a subset of our previously employed sample. 

Specifically, in addition, to the size indicator we used so far, i.e. the value added share of the 

financial sector, we use three other indicators of financial sector size. The first is the 

compensation of employees in the financial sector divided by the sum of compensation 

across all industries (compensation share). The second indicator is the share of hours worked 

by the financial sector (share hours). Finally, we use the employment share of the financial 

sector (employment share).  

The KLEMS database was originally constructed to analyze productivity in the 

European Union. Its country coverage is therefore limited to 25 EU countries as well as 

Australia, Canada, Japan, South Korea and the United States which were included for 

comparison. We exclude Canada, Finland and Malta due to missing data. For the non-EU 

countries and the 14 old member countries data are available from 1970 onwards. As data on 

the 9 new EU member states start only in 1995 we limit our main analysis to the period 1995-

2007. Furthermore, we focus on the panel dataset, i.e. 5-year windows, since our sample 

includes only 27 countries and present the results for equations (5) and (6) which include 

proxies for both financial sector size and intermediation.  

The estimations using KLEMS data in Table 9 show that size while controlling for 

intermediation is positively and significantly associated with growth. This holds across all 

four indicators of financial sector size – value added share, compensation share, employment 

share and share hours. Controlling for intermediation, a larger financial sector size is also 

associated with higher growth volatility. This suggests that non-intermediation activities 

contribute to growth but also stimulate growth volatility. The evidence from the KLEMS 
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dataset yields similar conclusions as the results for the high-income group based on the value 

added share (size) as reported in Section 4: size has a significant positive effect on both 

growth and volatility. This shows that our results do not depend on the specific size measure 

used in the main analysis. Consistent with our previous results on the sub-sample of high-

income countries, intermediation does not enter significantly in any of the regressions.  

Our findings on the importance of size are not only statistically but also economically 

significant. Varying with the size indicator and the control variables we include, a one 

standard-deviation increase in financial sector size is associated with 0.2 and 0.7 percentage 

points higher growth. However, a one standard deviation increase in financial sector size is 

also associated with a 0.3 to 0.5 percentage point higher volatility in growth. These estimates 

are in line with the ones reported above for the larger sample. As additional robustness tests, 

in the appendix (Table A2), we show the results when employing the period 1980-2007 for a 

smaller sample excluding transition countries. Our results are comparable to those reported 

above. 

 

 

6. Conclusion 

 

Is more finance necessarily better? And what concept of finance – financial center as 

measured by financial sector size or financial facilitator as measured by intermediation – is 

relevant for real sector outcomes?  

We document that the size of the financial sector has increased dramatically in both 

the developed and developing world in combination with a high volatility of the financial 

sector relative to the economy as a whole. In line with previous research we find that in the 

long run financial intermediation increases growth and reduces growth volatility. Both effects 

have, however, become weaker over time. The size of the financial sector while controlling 

for the level of intermediation in an economy does not seem to affect long-run growth or 

volatility. Our analysis also shows that neither the size of the financial sector nor 

intermediation is associated with higher growth in the medium run. This result obtains 

despite a positive growth effect of the size of the financial sector and the non-intermediation 

component in the subsample of high-income countries.  Critically, financial system size, 
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especially non-intermediation services, has a positive relationship with volatility in high-

income countries over the medium-term. 

For shorter time horizons, we find differential volatility effects depending on the 

income level of countries. Intermediation and size have opposing effects on volatility. 

Intermediation stabilizes the economy, a finding which is largely driven by the low-income 

countries in our sample. A greater financial sector size increases growth volatility, a 

relationship mainly driven by high-income countries.                                        

All in all, our results suggest that a financial center role may stimulate growth at the 

cost of higher volatility for high-income countries. The financial facilitator function seems to 

help in stabilizing the economy in particular in low-income countries. 

This paper offers initial and tentative evidence on the different roles that 

intermediation and non-intermediation activities play in the growth process of countries, as 

well as on the importance of different financial sector concepts. We leave issues of 

endogeneity and omitted variable biases for future research. In spite of these shortcomings, 

we still think that our findings are insightful and policy-relevant. Future research will 

hopefully rely on more micro-level data and rigorous identification strategies to disentangle 

the effects of different financial services and financial system concepts.  

  



28 

 

References 

Acemoglu, D., Aghion, P. & Zilibotti, F., 2002. Distance to Frontier, Selection, and Economic 

Growth. NBER Working Paper Series, No. 9066. 

Acemoglu, D. & Zilibotti, F., 1997. Was Prometheus unbound by chance? Risk 

diversification and growth. Journal of Political Economy, 105(4), p.709-751. 

Aghion, P., Banerjee, A. & Piketty, T., 1999. Dualism and Macroeconomic Volatility. 

Quarterly Journal of Economics, 114(4), p.1359-1397. 

Aghion, P. et al., 2010. Volatility and growth: Credit constraints and the composition of 

investment. Journal of Monetary Economics, 57(3), p.246-265. 

Aizenman, J. & Powell, A., 2003. Volatility and Financial Intermediation. Journal of 

International Money and Finance, 22(5), p.657-679. 

Allen, F. & Gale, D., 1999. Diversity of Opinion and Financing of New Technologies. 

Journal of Financial Intermediation, 8(1-2), p.68-89. 

Arcand, J.L., Berkes, E. & Panizza, U., 2011. Too much finance?. Mimeo. 

Baele, L., De Jonghe, O. & Vander Vennet, R., 2007. Does the stock market value bank 

diversification?, Journal of Banking & Finance, 31(7), p.1999-2023. 

Basu, S., Inklaar, R. & C. Wang (2011), The Value of Risk: Measuring the Services of U.S. 

Commercial Banks, Economic Inquiry, 49(1), p.226-245. 

Beck, T., Demirgüç-Kunt A. & Levine, R., 2000 Finance and the Sources of Growth, Journal 

of Financial Economics 58, 261-300. 

Beck, T., Demirgüç-Kunt A. & Levine, R., 2010. Financial Institutions and Markets Across 

Countries and Over Time: The Updated Financial Development and Structure Database. 

World Bank Economic Review 24, 77-92. 

Beck, T. & Levine, R., 2004. Stock markets, banks, and growth: Panel evidence. Journal of 

Banking & Finance, 28(3), p.423-442.  

Beck, T., Lundberg, M. & Majnoni, G., 2006. Financial intermediary development and 

growth volatility: Do intermediaries dampen or magnify shocks? Journal of International 

Money and Finance, 25(7), p.1146-1167.  

Beck, T., Buyukkarabacak, B., Rioja, F. & Valev,N., 2012 Who Gets the Credit? And Does it 

Matter? Household vs. Firm Lending Across Countries B.E. Journal of Macroeconomics: 

Contributions 12. 



29 

 

Bernanke, B. & Gertler, M., 1989. Agency costs, net worth, and business fluctuations. 

American Economic Review, 79(1), p.14-31. 

Bolton, P., Santos, T. & Scheinkman, J.A., 2011. Cream skimming in financial markets. 

NBER Working Paper Series, No. 16804.  

Caballero, R. & Krishnamurthy, A., 2001. International and domestic collateral constraints in 

a model of emerging market crises. Journal of Monetary Economics, 48(3), p.513–548. 

Cahuc, P. & Challe, E., 2009. Produce or speculate? Asset bubbles, occupational choice and 

efficiency. IZA Discussion Papers 4630. 

Cecchetti, S.G. & Kharroubi, E., 2012. Reassessing the Impact of Finance on Growth. BIS 

Working Paper Series, No. 381. 

De Gregorio, J., 1995. Financial development and economic growth. World Development, 

23(3), p.433-448. 

Demirgüç-Kunt, A. & Huizinga, H., 2010. Bank activity and funding strategies: The impact 

on risk and returns. Journal of Financial Economics, 98(3), p.626-650. 

Demsetz, R.S. & Strahan, P.E., 1997. Diversification , Size , and Risk at Bank Holding 

Companies. Journal of Money, Credit and Banking, 29(3), p.300-313. 

Denizer, C.A., Iyigun, M.F. & Owen, A., 2002. Finance and Macroeconomic Volatility. 

Contributions in Macroeconomics, 2(1).  

Easterly, W., Stiglitz, Joseph E & Stiglitz, J E, 2004. Shaken and Stirred: Explaining Growth 

Volatility, World Bank Publications. 

Favara, G., 2003. An Empirical Reassessment of the Relationship between Finance and 

Growth. IMF Working Paper, WP/03/123. 

Haldane, A., Simon B. & Madouros, V., 2010. What is the contribution of the financial 

sector: Miracle or mirage?.  In: The Future of Finance: The LSE Report. 

Imbs, J., 2007. Growth and volatility. Journal of Monetary Economics, 54(7), p.1848-1862. 

IMF, 2000. Offshore Financial Centers. IMF Background Paper June 23, 2000. 

Kaminsky, G.L. & Schmukler, S.L., 2008. Short-Run Pain, Long-Run Gain: Financial 

Liberalization and Stock Market Cycles. Review of Finance, 2008(2), p.1-40. 

King, R.G. & Levine, R., 1993. Finance and Growth: Schumpeter Might Be Right. Quarterly 

Journal of Economics, 108(3), p.717-737.  



30 

 

Kiyotaki, N. & Moore, J., 1997. Credit Cycles. Journal of Political Economy, 105(2), p.211-

248. 

Laeven, L. & Levine, R., 2007. Is there a diversification discount in financial conglomerates? 

Journal of Financial Economics, 85(2), p.331-367. 

Levine, R., 2005. Finance and Growth: Theory and Evidence. In: P. Aghion & Durlauf, S., 

ed. 2005. Handbook of Economic Growth. Elsevier. Ch.12. 

Levine, R., Loayza, N. & Beck, T., 2000. Financial intermediation and growth: Causality and 

causes. Journal of Monetary Economics, 46(1), p.31-77.  

Levine, R. & Zervos, S., 1998. Stock markets, banks, and economic growth. American 

Economic Review, 88(3), p.537-558.  

Masten, A., Coricelli, F. & Masten, I., 2008. Non-linear growth effects of financial 

development: Does financial integration matter? Journal of International Money and 

Finance, 27(2), p.295-313. 

Merton, R.C., 1995. A Functional Perspective of Financial Intermediation. Financial 

Management, 24(2), p.23-41. 

Philippon, T., 2007. Financiers vs. Engineers: Should the Financial Sector be Taxed or 

Subsidized?. Unpublished working paper. 

Philippon, T., 2008. Why has the US financial sector grown so much? The role of corporate 

finance.  NBER Working Paper Series, No. 13405.  

Philippon T. and Reshef, A., 20120. “An International Look at the Growth of Modern 

Finance: Income and Human Capital Costs”, mimeo. 

Raddatz, C., 2006. Liquidity needs and vulnerability to financial underdevelopment. Journal 

of Financial Economics, 80(3), p.677-722.  

Rajan, R.G., 2005. Has Financial Development Made the World Riskier?. NBER Working 

Paper, No. 11728. 

Rajan, R.G. & Zingales, L., 1998. Financial Dependence and Growth June 1998, 88(3), pp. 

559-86. American Economic Review, 88(3), p.559-86.  

Ramey, G. & Ramey, V., 1995. Cross-country evidence on the link between volatility and 

growth. American Economic Review, 85(5), p.1138-1151. 

Rioja, F. & Valev, N., 2004. Does one size fit all?: a reexamination of the finance and growth 

relationship. Journal of Development Economics, 74(2), p.429-447. 



31 

 

Rousseau, P. L. & Wachtel, P., 2005. Economic Growth and Financial Depth: Is the 

Relationship Extinct Already?. Working Papers DP2005/10, World Institute for 

Development Economic Research. 

Rousseau, P.L. & Wachtel, P., 2011. What Is Happening To the Impact of Financial 

Deepening on Economic Growth? Economic Inquiry, 49(1), p.276-288. 

Shen, C.-H. & Lee, C.-C., 2006. Same financial development yet different economic growth 

- Why? Journal of Money, Credit and Banking, 38(7), p.1907-1944. 

Smaghi, L. B., 2010. Has the financial sector grown too big?. Speech in Kypoto, 15 April 

2010. 

Stiroh, K.J., 2004. Diversification in Banking: Is Noninterest Income the Answer? Journal of 

Money, Credit and Banking, 36(5), p.853-882. 

Stiroh, K. & Rumble, A., 2006. The dark side of diversification: The case of US financial 

holding companies. Journal of Banking & Finance, 30(8), p.2131-2161. 

Trichet, J.-C., 2010. What role for finance?. Lecture at Universidade Nova de Lisboa, 

Lisbon, 6 May 2010. 

Turner, A., 2010. What do banks do? Why do credit booms and busts occur and what can 

public policy do about it?. In: The Future of Finance: The LSE Report 

 

 

 

 

 

 

 

 

 

 

 



32 

 

Table 1 Size and volatility of the financial sector 

This table presents indicators of the size, growth and growth volatility of the financial sector and compares 

these to GDP growth and growth volatility. FS size is the size of the financial sector as measured by its value 

added share in GDP (in %). FS growth is the average annual growth rate of the value added generated by the 

financial sector over the period 1980-2007. GDP growth is defined as the average annual growth of real GDP 

over the period 1980-2007. SD (FS growth) is the standard deviation of financial sector growth and SD (GDP 

growth) is the standard deviation of GDP growth over the period 1980-2007. 

Country 
FS size 

1995 
FS size 

2005 
FS growth 

1980-2007 
GDP growth 

1980-2007 
SD                

(FS growth) 
SD 

(GDPgrowth) 

Albania 
 

3.5 16.3 3.9 28.5 6.0 

Algeria 3.4 
 

12.8 2.7 24.8 2.5 

Argentina 3.8 4.0 11.3 2.4 14.3 6.6 

Australia 5.6 7.2 8.4 3.3 5.1 1.7 

Austria 6.4 
 

5.9 2.3 4.4 1.2 

Bangladesh 1.5 1.6 10.9 4.5 2.4 1.4 

Belgium 5.8 5.3 2.7 2.1 4.3 1.4 

Belize 5.5 8.1 13.7 5.7 15.6 4.8 

Bolivia 3.0 3.3 14.1 2.3 14.8 3.1 

Botswana 3.9 5.1 22.1 7.7 13.1 4.0 

Brazil 7.1 7.2 10.8 2.7 14.4 3.4 

Bulgaria 7.7 4.5 43.7 1.8 51.6 5.5 

Cameroon 
 

1.2 -0.9 2.6 9.8 5.2 

Canada 6.2 
 

5.8 2.8 8.1 2.0 

Colombia 6.1 5.3 18.6 3.6 16.2 2.4 

Costa Rica 4.2 5.6 22.0 4.2 5.4 3.6 

Cote d'Ivoire 3.6 
 

15.0 0.8 10.8 3.7 

Cyprus 4.9 6.2 10.2 4.8 9.1 2.4 

Denmark 4.2 
 

6.9 2.1 10.4 1.7 

Dom. Rep. 2.8 3.9 23.0 4.7 8.9 4.0 

Ecuador 4.0 2.4 11.5 2.8 27.4 3.1 

Egypt 
 

8.1 7.8 5.0 13.4 2.1 

El Salvador 3.1 4.5 14.0 1.8 8.8 4.5 

Estonia 
 

3.2 18.3 1.8 13.5 7.3 

France 4.7 
 

7.3 2.1 7.9 1.1 

Gambia 8.2 6.3 5.9 3.9 4.2 2.9 

Germany 4.2 4.5 2.8 1.9 8.9 1.5 

Greece 3.9 
 

12.3 2.2 8.7 2.2 

Guatemala 
 

2.7 10.7 2.9 3.2 2.3 

Guyana 2.6 3.3 26.9 0.6 50.3 5.1 

Honduras 
 

5.2 15.7 3.4 5.3 2.6 

Hong Kong 9.3 
 

6.3 5.4 9.5 4.0 

Hungary 4.6 
 

12.9 1.7 7.1 3.5 

Iceland 
 

8.1 17.4 3.2 11.6 3.0 

India 5.6 
 

15.4 6.1 9.1 2.1 



33 

 

Country 
FS size 

1995 
FS size 

2005 
FS growth 

1980-2007 
GDP growth 

1980-2007 
SD                

(FS growth) 
SD               

(GDP growth) 

Indonesia 
 

4.0 11.9 5.4 3.7 4.3 

Iran 0.8 3.6 45.6 3.2 36.8 6.5 

Ireland 4.6  16.7 5.3 17.8 3.0 

Italy 4.2 4.3 7.6 1.8 7.5 1.2 

Japan 5.0 
 

4.3 2.4 6.4 1.9 

Jordan 3.4 6.4 12.7 5.0 16.3 5.8 

Kenya 
 

3.4 9.7 3.5 20.8 2.2 

Korea, Rep. 6.2 7.5 17.5 6.4 19.1 3.9 

Latvia 4.4 5.3 144.5 3.9 472.8 5.5 

Lesotho 3.3 4.9 18 3.5 18.1 3.2 

Luxembourg 24.7   11.6 4.7 19.7 2.9 

Malaysia   8.4 7.3 6.3 3.1 3.9 

Mali 
 

0.8 7.5 3.0 7.1 5.3 

Mauritius 5.7 9.0 16.1 5.2 7.4 1.6 

Mexico 6.1 
 

22.6 2.9 27.5 3.6 

Morocco 
 

5.1 8.0 3.7 6.7 4.8 

Mozambique 5.1 4.4 37.1 4.4 43.3 6.8 

Nepal 
 

3.4 19.1 4.3 12.2 2.8 

Netherlands 5.7 6.8 5.2 2.5 6.0 1.5 

New Zealand 5.3 
 

5.4 2.6 7.0 2.0 

Niger 1.5 
 

6.5 1.7 30.7 5.3 

Norway 3.8 3.5 8.8 3.0 12.8 1.6 

Panama 
 

8.7 6.8 3.9 6.0 4.9 

Paraguay 2.8 2.4 11.8 3.0 9.3 3.8 

Peru 2.5 3.0 22.3 2.7 24.1 6.1 

Philippines 4.1 4.8 13.8 3.2 5.7 3.6 

Portugal 5.5 
 

5.3 2.6 21.0 2.4 

Romania 
 

2.0 33.1 1.3 31.3 5.5 

Rwanda 1.9 
 

41.3 4.8 113.8 5.3 

Senegal 
 

1.1 10.0 3.0 21.0 3.1 

South Africa 
 

7.0 9.4 2.5 3.8 2.5 

Spain 
 

4.1 8.2 3.0 6.1 1.6 

Swaziland 3.5 2.7 9.0 5.4 7.6 4.4 

Sweden 3.8 
 

2.6 2.3 13.0 1.8 

Switzerland 10.3 
 

5.1 1.8 7.8 1.6 

Thailand 6.5 3.7 6.2 5.9 17.2 4.4 

Turkey 4.2 4.4 66.6 4.4 41.1 4.3 

UK 5.9 7.6 9.3 2.4 11.9 1.8 

US 7.0 8.0 6.8 2.9 3.7 1.8 

Uruguay 7.6 8.0 19.4 2.0 24.0 5.8 

Venezuela 4.9  53.4 2.2 82.0 6.5 

Zambia 10.3 8.5 26.6 2.1 15.2 3.8 

       



34 

 

       

Table 2 Descriptive statistics for cross-sectional data 
 

Growth is the average annual growth rate of real GDP in % over the period 1980-2007. The annual growth rate 

is calculated as the annual difference in the logarithm of real GDP per capita. Volatility is the standard deviation 

of the growth rate for 1980-2007. Credit to GDP are claims on the domestic private sector by banks as a % of 

GDP averaged over 1980-2007. Intermediation is the log of claims on the domestic private sector by banks to 

GDP averaged over 1980-2007. Non-intermediation is the average of the residuals from a regression of size on 

intermediation. Size is the average value added share of the financial sector in GDP. *, **, and *** indicate 

statistical significance at the 10, 5 and 1 % level. 

 

Panel A: Summary statistics for cross-sectional data 

  Growth Volatility Credit to GDP (%) Intermediation Non-intermediation Size 

Mean 1.73 3.46 46.39 -1.12 0.05 5.04 

Std. Dev. 1.42 1.63 34.76 0.78 2.72 3.08 

Min -2.54 1.11 6.58 -2.81 -3.13 0.79 

Max 5.27 7.30 147.88 0.38 16.08 22.76 

Obs 77 77 77 77 77 77 

 

Panel B: Pairwise correlations for cross-sectional data 

  Growth Volatility Intermediation Non-intermediation 
Growth 1 

   
Volatility -0.18 1 

  
Intermediation 0.35*** -0.54*** 1 

 
Non-intermediation 0.15 -0.04 0.10 1 
Size 0.30*** -0.26** 0.51*** 0.89*** 
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Table 3 Descriptive statistics for panel data (5-year windows) 

 

Growth is the growth rate of real GDP averaged over non-overlapping 5-year windows for the period 1980-

2007. The annual growth rate is calculated as the annual difference in the logarithm of real GDP per capita. 

Volatility is the standard deviation of the growth rate for the 5-year periods. Credit to GDP are claims on the 

domestic private sector by banks as a % of GDP. Intermediation is the log of claims on the domestic private 

sector by banks to GDP. Non-intermediation is the average of the residuals from a regression of size on 

intermediation. Size is the average value added share of the financial sector in GDP. All financial sector 

variables are averaged over non-overlapping 5-year periods. *, **, and *** indicate statistical significance at the 

10, 5 and 1 % level. 

 

Panel A Summary statistics for panel data 

  Growth Volatility Credit to GDP (%) Intermediation Non-intermediation Size 

Mean 2.42 2.15 50.73 -1.03 0.11 5.17 

Std. Dev. 2.16 1.77 41.24 0.87 3.12 3.33 

Min -5.15 0.12 3.35 -3.40 -3.51 0.68 

Max 10.91 10.61 233.56 0.84 22.90 29.71 

Obs 280 280 280 280 280 280 

 

Panel B Pairwise correlations for panel data 

  Growth Volatility Intermediation Non-intermediation 
Growth 1       

Volatility -0.29*** 1     

Intermediation 0.06 -0.33*** 1   

Non-intermediation -0.01 0.14* 0 1 

Size 0.03 -0.02 0.42*** 0.89*** 
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Figure 1 Evolution of size and intermediation in the UK 
 

Size is the value added share of the financial sector in GDP. Intermediation is the log of banks’ claims on the 

domestic private sector divided by GDP. 

 

 
 

 

Figure 2 Evolution of size and intermediation in Turkey 
 

Size is the value added share of the financial sector in GDP. Intermediation is the log of banks’ claims on the 

domestic private sector divided by GDP. 
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Figure 3 Evolution of size and intermediation in Mauritius 
 

Size is the value added share of the financial sector in GDP. Intermediation is the log of banks’ claims on the 

domestic private sector divided by GDP. 
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Table 4 The relationship between intermediation, growth and volatility  
 

This table reports results from estimating equations (1) and (2) for the period 1980-2007.  The dependent 

variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). Panel A 

shows the results for the cross-sectional dataset and panel B shows results for the panel dataset. For the latter 

standard errors are clustered at the country-level. Standard errors appear in parentheses.  *, **, and *** indicate 

statistical significance at the 10, 5 and 1 % level. 
 

Panel A: Cross-section 

              

 
Growth Growth Growth Volatility Volatility Volatility 

              
Intermediation 0.810*** 0.736** 0.858*** -0.869*** -1.215*** -1.021*** 
 (0.286) (0.282) (0.270) (0.305) (0.305) (0.292) 
Education 0.275*** 0.246** 0.285*** 0.108 0.044 0.106 
 (0.092) (0.094) (0.091) (0.098) (0.102) (0.099) 
Initial GDP -0.577*** -0.502** -0.571*** -0.307 -0.069 -0.167 
 (0.215) (0.221) (0.209) (0.229) (0.239) (0.226) 
Inflation -0.001   0.005*   
 (0.002)   (0.003)   
Openness  0.003   0.005*  
  (0.003)   (0.003)  
Gov.consumption   -0.030   -0.057 
   (0.033)   (0.035) 
Constant 5.391*** 4.610*** 5.771*** 4.069** 1.932 3.812** 
 (1.545) (1.669) (1.519) (1.646) (1.806) (1.639) 
Observations 77 77 77 77 77 77 
Adj. R² 0.191 0.205 0.199 0.300 0.292 0.290 

 

Panel B: Panel data (5-year windows) 
              

 
Growth Growth Growth Volatility Volatility Volatility 

              
Intermediation 0.173 0.102 0.238 -0.774*** -0.804*** -0.807*** 

 (0.239) (0.265) (0.236) (0.257) (0.259) (0.252) 
Education 0.295*** 0.271** 0.319*** -0.084 -0.095 -0.096 

 (0.109) (0.108) (0.106) (0.066) (0.070) (0.065) 
Initial GDP -0.468** -0.397* -0.407* 0.232 0.255 0.291* 

 (0.203) (0.211) (0.213) (0.169) (0.182) (0.173) 
Inflation -0.002   0.002*   
 (0.001)   (0.001)   
Openness  0.005**   -0.001  
  (0.002)   (0.002)  
Govconsumption   -0.076**   -0.022 

   (0.030)   (0.023) 
Constant 4.352*** 3.434** 4.886*** 0.005 -0.038 -0.046 

 (1.403) (1.567) (1.349) (1.342) (1.463) (1.343) 
Observations 280 280 280 280 280 280 
Adj. R² 0.056 0.064 0.076 0.129 0.109 0.112 
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Table 5 The relationship between size, growth and volatility  
 

This table reports results from estimating equations (3) and (4) for the period 1980-2007.  The dependent 

variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). Panel A 

shows the results for the cross-sectional dataset and panel B shows results for the panel dataset. For the latter 

standard errors are clustered at the country-level.  *, **, and *** indicate significance at the 10, 5 and 1 % level. 
 

Panel A: Cross-section 
              

 

Growth Growth Growth Volatility Volatility Volatility 

              
Size 0.128** 0.102* 0.129** -0.053 -0.094 -0.063 

 (0.052) (0.060) (0.053) (0.058) (0.069) (0.060) 

Education 0.270*** 0.250** 0.284*** 0.117 0.057 0.111 

 (0.093) (0.098) (0.094) (0.103) (0.112) (0.106) 

Initial GDP -0.364* -0.312 -0.363* -0.611*** -0.479** -0.498** 

 (0.189) (0.203) (0.193) (0.209) (0.234) (0.218) 

Inflation -0.003   0.007***   

 (0.002)   (0.003)   

Openness  0.003   0.004  

  (0.003)   (0.004)  

Govconsumption   -0.019   -0.068* 

   (0.033)   (0.038) 

Constant 2.248** 1.771 2.353** 7.582*** 7.012*** 8.014*** 

 (1.008) (1.126) (1.036) (1.113) (1.296) (1.169) 

Observations 77 77 77 77 77 77 

Adj. R² 0.169 0.163 0.157 0.230 0.157 0.182 

 

Panel B: Panel data (5-year windows) 
              

 
Growth Growth Growth Volatility Volatility Volatility 

              
Size 0.037 -0.017 0.018 0.014 0.057 0.025 

 (0.047) (0.059) (0.050) (0.036) (0.039) (0.033) 

Education 0.297*** 0.264** 0.319*** -0.074 -0.059 -0.086 

 (0.109) (0.112) (0.106) (0.076) (0.084) (0.074) 

Initial GDP -0.431** -0.330 -0.329 -0.112 -0.178 -0.069 

 (0.189) (0.214) (0.209) (0.144) (0.169) (0.151) 

Inflation -0.002*   0.003   

 (0.001)   (0.002)   
Openness  0.005**   -0.004  

  (0.002)   (0.002)  
Govconsumption   -0.073**   -0.026 

   (0.030)   (0.025) 

Constant 3.671*** 2.869** 3.860*** 3.476*** 4.047*** 3.616*** 

 (0.993) (1.173) (0.940) (0.705) (0.926) (0.731) 

Observations 280 280 280 280 280 280 

Adj. R² 0.056 0.064 0.072 0.059 0.044 0.036 
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Table 6 The relationship between size, intermediation, growth and volatility  
 

This table reports results from estimating equations (5) and (6) for 1980-2007.  The dependent variables are 

GDP per capita growth and growth volatility. Panel A shows results for the cross-sectional data and panel B for 

the panel data. For the latter standard errors are clustered at the country-level.   
 

 Panel A Cross-section 
              

 

Growth Growth Growth Volatility Volatility Volatility 

Size 0.086 0.068 0.080 0.005 -0.033 0.008 

 (0.055) (0.060) (0.055) (0.060) (0.066) (0.060) 

Intermediation 0.637** 0.654** 0.705** -0.880*** -1.175*** -1.037*** 

 (0.304) (0.291) (0.288) (0.330) (0.317) (0.315) 

Education 0.277*** 0.263*** 0.287*** 0.108 0.036 0.106 

 (0.091) (0.095) (0.091) (0.099) (0.104) (0.099) 

Initial GDP -0.584*** -0.553** -0.587*** -0.308 -0.044 -0.169 

 (0.213) (0.225) (0.208) (0.230) (0.245) (0.228) 

Inflation -0.001   0.005*   

 (0.002)   (0.003)   

Openness  0.002   0.006*  

  (0.003)   (0.003)  

Govconsumption   -0.026   -0.057 

   (0.032)   (0.035) 

Constant 4.816*** 4.594*** 5.250*** 4.035** 1.940 3.758** 

 (1.573) (1.666) (1.549) (1.706) (1.816) (1.696) 

Observations 77 77 77 77 77 77 

Adj. R² 0.206 0.208 0.211 0.290 0.284 0.280 
 

 Panel B: Panel data (5-year windows) 
              

 
Growth Growth Growth Volatility Volatility Volatility 

Size 0.030 -0.021 0.007 0.057** 0.087*** 0.068** 

 (0.052) (0.062) (0.055) (0.025) (0.032) (0.026) 

Intermediation 0.134 0.118 0.229 -0.847*** -0.870*** -0.889*** 

 (0.260) (0.276) (0.253) (0.258) (0.261) (0.254) 

Education 0.298*** 0.265** 0.320*** -0.078 -0.071 -0.088 

 (0.109) (0.113) (0.107) (0.066) (0.073) (0.065) 

Initial GDP -0.482** -0.378 -0.412* 0.206 0.173 0.251 

 (0.205) (0.230) (0.218) (0.171) (0.188) (0.176) 

Inflation -0.002*   0.002   

 (0.001)   (0.001)   
Openness  0.005*   -0.002  

  (0.003)   (0.003)  
Govconsumption   -0.075**   -0.018 

   (0.031)   (0.022) 
Constant 4.252*** 3.405** 4.862*** -0.183 0.0826 -0.266 

 (1.405) (1.594) (1.363) (1.338) (1.460) (1.335) 

Observations 280 280 280 280 280 280 

Adj. R² 0.054 0.061 0.072 0.135 0.124 0.122 
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Table 7 Cross-sectional and panel data evidence for the period 1995-2007  

 
This table reports results from estimating equations (5) and (6) for the period 1995-2007. The dependent 

variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). The 

regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, 

openness and government consumption) we include the beginning-of-period real GDP per capita and schooling 

as controls. Panel A shows the results for the cross-sectional dataset and panel B shows results for the panel 

dataset. Standard errors are in parentheses. Standard errors are clustered at the country-level in panel B. *, **, 

and *** indicate significance at the 10, 5 and 1 % level, respectively. 

 

Panel A: Cross-section  

      

       

 

Growth Growth Growth Volatility Volatility Volatility 
Size 0.030 0.014 0.027 0.068 0.060 0.057 

 (0.050) (0.056) (0.051) (0.050) (0.060) (0.052) 

Intermediation 0.036 -0.031 0.011 -0.559* -0.859*** -0.771*** 

 (0.285) (0.274) (0.273) (0.282) (0.290) (0.279) 

Observations 77 77 77 77 77 77 

Adj. R²  0.111 0.114   0.112  0.219        0.111     0.165 

 

Panel B: Panel data (5-year averages) 
Size 0.018 -0.016 0.008 0.067* 0.091** 0.067* 

 (0.043) (0.052) (0.045) (0.034) (0.043) (0.035) 

Intermediation -0.196 -0.0812 -0.0168 -0.612* -0.767** -0.765** 

 (0.226) (0.251) (0.238) (0.309) (0.317) (0.309) 

Observations 197 197 197 197 197 197 

Adj. R² 0.107 0.075 0.071 0.158 0.086 0.089 

Control: inflation yes no no yes no no 

Control: openness no yes no no yes no 

Control: govconsumption no no yes no no yes 
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Table 8 Panel data evidence for the period 1980-2007 by income group 

 
This table reports results from estimating equations (5) and (6) for the period 1980-2007. The dependent 

variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). The 

regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, 

openness and government consumption) we include the beginning-of-period real GDP per capita and schooling 

as controls. Panel A shows results using panel data for the sample of high income countries and panel B shows 

results using panel data for the sample of low income countries. Standard errors are in parentheses and are 

clustered at the country-level. *, **, and *** indicate significance at the 10, 5 and 1 % level, respectively. 

 

Panel A: High income countries 

       

 

Growth Growth Growth Volatility Volatility Volatility 
Size 0.097** 0.035 0.063 0.072*** 0.060*** 0.068*** 

 (0.040) (0.047) (0.057) (0.013) (0.021) (0.013) 

Intermediation -0.218 -0.062 -0.017 -0.031 -0.198 -0.183 

 (0.300) (0.291) (0.323) (0.174) (0.186) (0.222) 

Observations 108 108 108 108 108 108 

Adj. R²  0.295  0.306  0.270  0.072  0.072  0.064 

 

Panel B: Low income countries 
Size -0.073 -0.136 -0.088 0.014 0.090 0.046 

 (0.096) (0.111) (0.094) (0.067) (0.069) (0.064) 

Intermediation 0.363 0.384 0.441 -0.851*** -0.859*** -0.926*** 

 (0.335) (0.345) (0.321) (0.302) (0.302) (0.304) 

Observations 172 172 172 172 172 172 

Adj. R²  0.076  0.076  0.078  0.095  0.105  0.083 

Control: inflation yes no no yes no no 

Control: openness no yes no no yes no 

Control: govconsumption no no yes no no yes 
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Table 9 Summary of results from KLEMS panel data for the period 1995-2007  

 
This table reports results from estimations of equations (5) and (6) using panel data from the EU KLEMS 

database for the period 1995-2007. The dependent variables are GDP per capita growth (columns (1) to (3)) and 

growth volatility (columns (4) to (6)). We use four different indicators of financial sector size: the value added 

share of finance, the compensation share, the employment share and the share of hours worked in finance. The 

regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, 

openness and government consumption) we include the beginning-of-period real GDP per capita and schooling 

as controls. Standard errors are in parentheses and are clustered at the country-level. *, **, and *** indicate 

significance at the 10, 5 and 1 % level, respectively. 

 

 
            

       

 

Growth Growth Growth Volatility Volatility Volatility 
Size 0.176*** 0.109* 0.163*** 0.066*** 0.091** 0.070*** 

(value added share) (0.032) (0.057) (0.037) (0.017) (0.039) (0.014) 

Intermediation -0.171 -0.058 0.044 -0.078 -0.099 -0.139 

  (0.554) (0.530) (0.564) (0.226) (0.258) (0.234) 

Adj. R² 0.512 0.492 0.481 0.092 0.089 0.080 

Size 0.348*** 0.132 0.293*** 0.196*** 0.293** 0.211*** 

(employment share) (0.069) (0.120) (0.086) (0.052) (0.115) (0.040) 

Intermediation -0.091 -0.072 0.095 -0.028 0.021 -0.064 

 (0.551) (0.520) (0.561) (0.216) (0.265) (0.212) 

Adj. R² 0.489 0.477 0.458 0.126 0.145 0.119 

Size 0.366*** 0.160 0.312*** 0.179*** 0.261** 0.190*** 

(share hours) (0.080) (0.142) (0.094) (0.048) (0.112) (0.038) 

Intermediation -0.084 -0.053 0.105 -0.033 -0.003 -0.078 

 (0.559) (0.542) (0.572) (0.220) (0.272) (0.220) 

Adj. R² 0.494 0.479 0.462 0.110 0.119 0.101 

Size 0.162*** 0.058 0.142** 0.103*** 0.144** 0.112*** 

(compensation share) (0.039) (0.057) (0.052) (0.035) (0.068) (0.025) 

Intermediation -0.126 -0.102 0.053 -0.042 -0.028 -0.084 

 (0.560) (0.518) (0.568) (0.218) (0.265) (0.213) 

Adj. R² 0.478 0.476 0.452 0.130 0.140 0.121 

Control: inflation yes no no yes no no 

Control: openness no yes no no yes no 

Control: govconsumption no no yes no no yes 

Observations 78 78 78 78 78 78 
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Appendix 

Data sources 

 

Variable Variable Definition Source 

Growth 

[ln(yt)- ln(yt-1)]*100 where y is GDP per capita in constant local 

currency units WDI 

Volatility Standard deviation of Growth 

 Size  Gross value added of the financial sector as a percentage of GDP UNSD 

Intermediation 

ln( c) where c is private credit by deposit money banks divided by 

GDP World Bank 

Non-intermediation Residual from the OLS regression of Size on Intermediation  

 Education Average years of schooling of population aged 25 and over Barro and Lee  

Initial GDP log of real GDP per capita in US dollars at beginning of period  WDI 

Inflation Growth rate of annual CPI IFS 

Openness Exports plus imports divided by GDP 

 Exports Exports of goods and services in constant local currency units WDI 

Imports Imports of goods and services in constant local currency units WDI 

Govconsumption Government final consumption expenditure as a percentage of GDP WDI 

Employment share Employment in financial sector divided by total employment KLEMS 

Share hours Hours worked in financial sector divided by total hours worked KLEMS 

Compensation share Compensation share of employees in financial sector KLEMS 
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Table A1 Panel data evidence for the period 1995-2007 by income group 

 
This table reports results from estimating equations (5) and (6) for the period 1995-2007. The dependent 

variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)).. The 

regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, 

openness and government consumption) we include the beginning-of-period real GDP per capita and schooling 

as controls. Panel A shows results using panel data for the sample of high income countries and panel B shows 

results using panel data for the sample of low income countries. Standard errors are in parentheses and are 

clustered at the country-level. *, **, and *** indicate significance at the 10, 5 and 1 % level, respectively. 

 

Panel A: High income countries  

       

 
Growth Growth Growth Volatility Volatility Volatility 

Size 0.078** 0.018 0.095** 0.075*** 0.043 0.049*** 

 (0.033) (0.045) (0.043) (0.023) (0.038) (0.013) 

Intermediation -0.534 -0.520 -0.316 0.306 0.128 0.178 

 (0.366) (0.361) (0.371) (0.272) (0.185) (0.250) 

Observations 63 63 63 63 63 63 

Adj. R²  0.353  0.376  0.337  0.061  0.105  0.097 

 

Panel B: Low income countries 
Size -0.024 -0.049 -0.023 0.045 0.107 0.054 

 (0.087) (0.102) (0.089) (0.078) (0.092) (0.079) 

Intermediation -0.0371 0.123 0.139 -0.634* -0.769** -0.803** 

 (0.278) (0.309) (0.296) (0.353) (0.346) (0.346)        

Observations 134 134 134 134 134 134 

Adj. R²  0.107  0.051 0.053   0.139  0.092  0.064 

Control: inflation yes no no yes no no 

Control: openness no yes no no yes no 

Control: govconsumption no no yes no no yes 
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Table A2 Summary of results for KLEMS panel data for the period 1980-2007 

(excluding transition countries) 

 
This table reports results from estimations of equations (5) and (6) using panel data from the EU KLEMS 

database for the period 1980-2007. Transition countries were excluded from the sample. The dependent 

variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). We use four 

different indicators of financial sector size: the value added share of finance, the compensation share, the 

employment share and the share of hours worked in finance. The regression coefficients for the control 

variables are not shown. In addition to the policy variables (inflation, openness and government consumption) 

we include the beginning-of-period real GDP per capita and schooling as controls. Standard errors are in 

parentheses and are clustered at the country-level. *, **, and *** indicate significance at the 10, 5 and 1 % 

level, respectively. 

 

 
            

       

 

Growth Growth Growth Volatility Volatility Volatility 
Size 0.191*** 0.131** 0.157*** 0.088*** 0.098*** 0.080*** 

(value added share) (0.023) (0.061) (0.033) (0.021) (0.029) (0.023) 

Intermediation -0.056 0.403 0.330 -0.324 -0.422** -0.477*** 

  (0.250) (0.336) (0.395) (0.206) (0.185) (0.163) 

Adj. R² 0.405 0.272 0.270 0.183 0.169 0.173 

Size 0.411*** 0.292** 0.354*** 0.237*** 0.271*** 0.226*** 

(employment share) (0.070) (0.138) (0.084) (0.049) (0.071) (0.060) 

Intermediation 0.162 0.529 0.495 -0.220 -0.305 -0.363** 

Adj. R²  0.392 0.278  0.271 0.227   0.212  0.210  

Size 0.397*** 0.257* 0.332*** 0.227*** 0.254*** 0.211*** 

(share hours) (0.082) (0.137) (0.087) (0.056) (0.078) (0.067) 

Intermediation 0.179 0.527 0.486 -0.210 -0.301 -0.370** 

 (0.266) (0.354) (0.393) (0.195) (0.203) (0.141) 

Adj. R² 0.375 0.265 0.257 0.212 0.195 0.196 

Size 0.212*** 0.159** 0.193*** 0.105*** 0.109** 0.096** 

(compensation share) (0.031) (0.070) (0.039) (0.029) (0.045) (0.036) 

Intermediation 0.036 0.436 0.416 -0.284 -0.398* -0.435** 

 (0.255) (0.338) (0.389) (0.200) (0.191) (0.159) 

Adj. R²  0.395 0.283  0.274   0.192 0.172  0.173  

Control: inflation yes no no yes no no 

Control: openness no yes no no yes no 

Control: govconsumption no no yes no no yes 

Observations 106 106 106 106 106 106 
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Chapter 3 

 

The Absorption of Talent into Finance: Evidence from U.S. 

Banking Deregulation 
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1. Introduction 

 

The Global Financial Crisis has raised concerns that financial systems in advanced 

economies have grown too large. Although the relationship between financial development 

and growth is generally found to be positive (see Levine, 2005), recent research shows that 

there are limits to the benefits of finance.
1
 This literature documents that the effect of financial 

development on growth becomes weaker at high levels of financial development and may 

even turn negative at some point. A possible explanation for this finding is the absorption of 

talent into the financial sector. Already Tobin (1984) suggested that “…we are throwing more 

and more of our resources, including the cream of our youth, into financial services remote 

from the production of goods and services, into activities that generate high private rewards 

disproportionate to their social productivity”. To date there is little empirical evidence on the 

relationship between financial development, the allocation of talent across the real and the 

financial sector, and its consequences for the real economy. My paper attempts to fill this gap. 

I exploit variation in U.S. banking deregulation and differences in skill-intensities across 

manufacturing sectors to test whether talent is absorbed into the financial sector at the cost of 

productivity declines in the real sector.   

Tobin (1984) suggests that talent may be misallocated between the financial and the 

real sector. Testing this hypothesis empirically is very challenging since it requires defining a 

benchmark for the optimal allocation of talent. The goal of this paper is more modest. I focus 

on the premise that talent is drawn into finance at the cost of the real sector. Under the 

assumption that skilled labour is inelastically supplied, labour productivity in the real sectors 

should decline if the financial sector absorbs talent and deprives these sectors of the brightest 

minds. The diversion of talent into finance should particularly affect R&D-intensive sectors 

which rely heavily on a skilled labour force and compete for this input with the financial 

sector.  Murphy, Shleifer and Vishny (1991) model this situation. In their theoretical 

framework, rent-seeking activities (law and trading in financial markets are given as 

examples) and productive entrepreneurship compete for the most able individuals in an 

economy. They show that productivity and growth are inefficiently low if rent seeking 

rewards talent more than entrepreneurship and the most talented people are drawn into the 

rent-seeking sector. 

                                                           
1
 A large body of literature highlights that financial development fosters growth by mobilizing savings, 

allocating resources, diversifying risk, monitoring firms and exerting corporate control. 
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Testing for a causal effect of skilled labour in finance on real sector outcomes is 

complicated by endogeneity concerns. I circumvent this problem by exploiting variation in 

the relaxation of interstate branching restrictions across U.S. states. The Interstate Banking 

and Branching Efficiency Act (IBBEA) was completed in 1997. The watershed event of 

IBBEA was the relaxation of restrictions on interstate branching. IBBEA granted states the 

right to determine the extent to which they permitted entry by out-of state banks. States could 

forbid out-of-state banks from opening new branches or acquiring existing ones, impose age 

restrictions on bank branches that could be acquired, limit the share of statewide deposits any 

one bank could hold or impose reciprocity conditions. Hence in 1997, which marks the 

beginning of my sample period, states differed in the regulatory barriers they imposed on 

interstate branching. Some states changed their legislation again after 1997. I can therefore 

exploit 16 regulatory changes over the sample period from 1997 to 2008. 

It has been shown that financial liberalization led to increased demand for skilled 

employees in the financial sector (Philippon and Reshef, forthcoming). In the context of 

branching deregulation, the geographical expansion for banks and intensified competition 

associated with entry of out-of-state banks were probably the main drivers of skill upgrading 

by banks. Thus, I use variation in regulatory barriers to interstate branching to test whether the 

absorption of skilled labour by banks affects labour productivity in manufacturing sectors. 

Kroszner and Strahan (1999, 2007) find that U.S. branching deregulation was driven 

by the relative strength of winners (large banks and small, bank-dependent firms) and losers 

of deregulation (small banks and insurance companies), and by the proportion of Democrats 

in government. I show that the extent of branching deregulation is not related to the relative 

strength of losers and winners of deregulation in manufacturing. This suggests that 

deregulation is exogenous to productivity in manufacturing sectors and therefore suitable for 

identifying the effect of a diversion of talent into banks. 

To identify the diversion of talent into banks as a channel through which deregulation 

affects productivity in manufacturing, I exploit differences in the dependence on skilled 

labour across industries. Industries which rely heavily on skilled labour should be relatively 

more affected by the absorption of talent into finance than industries which employ mostly 

unskilled labour. Previous research has shown that branching deregulation is associated with 

an expansion of credit supply, and improvements in bank efficiency and lending quality (e.g. 

Rice and Strahan, 2010; Cetorelli and Strahan, 2006, and Jayaratne and Strahan, 1996 and 

1998). These improvements in bank performance could affect labour productivity in non-

financial sectors as funds might be allocated to more productive firms, capital constraints 
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might be relaxed or firms might be monitored more closely by banks. To single out the effect 

of changes in bank lending, I control for differential effects of deregulation across industries 

with differing dependencies on external funding.  

My estimates show that branching deregulation disproportionately reduces labour 

productivity in skill- and R&D-intensive industries. This lends support to the hypothesis that 

the banking sector absorbs talent at the cost of productivity declines in the non-financial 

industries. Specifically, I find that if a state removes one of the five barriers to interstate 

branching then the labour productivity of R&D-intensive sectors (75
th

 percentile of the R&D-

intensity distribution) relative to less R&D-intensive sectors (25
th

 percentile) falls by an 

amount equal to 4% of the total variation in labour productivity. However, my results also 

suggest that the real sector benefits from branching deregulation through improved 

intermediation services. This effect might partially be attributable to the employment of more 

highly skilled labour by banks. If improved intermediation services are partly due to skill 

upgrading by banks, then the overall effect of the reallocation of talent on the labour 

productivity of individual real sectors depends on the combination of a sector’s reliance on 

skilled labour and external funds. R&D-intensive sectors with little use of external funds 

suffer, whereas sectors which use a lot of external funds but little skilled labour benefit from 

the diversion of talent into banks.  My findings suggest that the majority of manufacturing 

sectors experience an overall decrease in labour productivity following branching 

deregulation.  

Similar to the absorption of talent into the financial sector, migration of skilled labour 

affects the supply of talent to the manufacturing sectors in a state and year. Controlling for the 

differential effect of net inflows of skilled labour across industries with different R&D-

intensities reinforces my original results. Furthermore, I show that my results are robust to the 

use of alternative measures of banking deregulation and alternative measures of the R&D- or 

skill-intensity of industries. 

Several caveats are called for. Firstly, the sample period, which was chosen due to data 

limitations, is not ideally suited for testing my hypothesis. My sample period only starts in 

1997 when the bulk of states had already changed their legislation on interstate branching. 

Thus, I can only exploit 16 regulatory reforms of states which decided to adjust their 

regulations again after 1997. Secondly, endogeneity problems remain a challenge. It is not 

possible to completely rule out that productivity patterns in manufacturing affected the timing 

and extent of branching deregulation. Finally, I rely on skill-and R&D-intensities of industries 

to gauge the extent to which sectors compete for talent with banks. A more accurate measure 
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of the transferability of skills across these sectors would capture a real sector’s reliance on 

mathematics, physics and engineering graduates.  

To date, direct evidence on the relationship between financial development, the 

diversion of human resources into finance, and productivity in the real sectors is missing. 

However, consistent with the idea that the financial sector diverts talent away from real 

sectors, a number of studies show that the relationship between financial development and 

economic growth is nonlinear. They find that the positive effect of finance on growth gets 

weaker (Masten et al., 2007; Shen and Lee, 2006; Rioja and Valev, 2004) or that the effect 

turns negative (Arcand et al., 2011; Cecchetti and Kharroubi, 2012) at higher levels of 

financial development. This suggests that there is a dark side to finance which may outweigh 

the benefits when the financial system becomes too large. The literature on non-linearities in 

the finance-growth relationship does however not identify the channels through which a large 

financial sector hurts the real economy. 

There is also some evidence suggesting that the skill mix in the financial sector 

changed over time. Philippon and Reshef (forthcoming) document the transformation of the 

U.S. financial sector into high-skill high-wage industry and the emergence of rents in this 

sector in the 1980s. They find that changes in the skill demand and wages in the financial 

sector were mainly driven by financial regulation. Finally, the attractiveness of a career in 

finance to the educational elite seems to have increased substantially over time (Goldin and 

Katz, 2008; Kedrosky and Stangler, 2011).  

The remainder of the paper is structured as follows. The next section gives an 

overview of the related literature. Section 3 explains U.S. bank branching reforms during the 

1990s and discusses the estimation methodology. The dataset is introduced in section 4 and 

the results are presented in section 5. In section 6 several robustness checks are discussed. 

Section 7 concludes. 

 

 

2. Related Literature 

 

This paper relates to a number of theoretical models which explain the allocation of 

talent between the financial and the real sector, and show that the financial sector may attract 

too much skilled labour in equilibrium. In the model of Bolton et al. (2011), dealers with 

superiour asset valuation skills cherry-pick good assets in over-the-counter markets and 
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thereby worsen the pool of assets and lower prices in the official exchange. Due to the 

negative externality that cream-skimming by dealers imposes on trades in the official 

exchange, dealers can extract informational rents when buying assets. These rents attract too 

much talent into finance relative to the social optimum.  Alternative models of the choice 

between a career in finance and the real sector are provided by Philippon (2008), Cahuc and 

Challe (2009) and Würgler (2009). In the model of Murphy et al. (1991) rent-seeking 

activities (law and trading in financial markets are given as examples) and productive 

entrepreneurship both exhibit increasing returns to ability and therefore compete for the most 

able individuals in an economy. Talented individuals are attracted to sectors with large 

markets, weak diminishing returns to scale and compensation contracts that allow them to 

capture the largest returns to their ability. Productivity and growth in this model are 

determined by the ability of entrepreneurs. If rent seeking rewards talent more than 

entrepreneurship and the most talented people are drawn into this sector then productivity and 

growth are inefficiently low and the level of income is reduced.  

Despite these theoretical advances, empirical evidence on the effect of a diversion of 

human resources into finance on real sector outcomes is scarce. The findings of recent 

research on the finance-growth nexus are however consistent with the idea that a large 

financial sector absorbs resources at the cost of the real sector. A number of studies show that 

the impact of financial development on growth is smaller at higher levels of financial 

development (Masten et al., 2007; Shen and Lee, 2006; Rioja and Valev, 2004). Arcand et al. 

(2011) find that credit to the private sector starts having a negative effect on growth when it 

reaches 110% of GDP. Similarly, Cecchetti and Kharroubi (2012) show that financial 

development only fosters GDP-per-worker growth up to some point. Beyond this point a 

larger financial system is associated with lower productivity growth. They also find that faster 

financial sector growth unambiguously reduces the growth rate of GDP-per-worker. Thus, 

these studies suggest that there is a dark side to finance but they do not identify the channel 

through which finance hurts the economy. 

This paper also relates to research on changes in the skill mix in the financial sector 

over time. Philippon and Reshef (forthcoming) document that until the 1930s the financial 

sector was a high-skill and high-wage industry. The industry subsequently lost its human 

capital. This trend was reversed again in the 1980s. Philippon and Reshef show that the 

changes in the skill demand and wages of the financial sector over time were mainly driven 
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by financial regulation.
2
 The authors estimate that from the mid-1980s onwards rents 

accounted for 20 to 50% of the wage differential between the financial sector and the rest of 

the private sector. This rise in the attractiveness of careers in finance to the educational elite is 

also reflected in the career choices of Harvard graduates (Goldin and Katz, 2008) and MIT 

graduates (Kedrosky and Stangler, 2011). By contrast, Black and Strahan (2001) find that the 

removal of barriers to bank expansion within US states led to a decrease in the compensation 

of bank employees. However, they do not find a significant effect of interstate deregulation, 

the type of reform this paper focuses on.
3
 

My paper also contributes to a burgeoning literature on the relationship between 

finance and labour market outcomes. This research highlights the role of financial constraints 

rather than the absorption of talent. Pagano and Pica (2012) find that financial development is 

associated with faster employment growth in non-OECD countries only, and does not have an 

effect on labour productivity or real wage growth. Bertrand, Schoar and Thesmar (2007) show 

that French banking reforms in the 1980s led to faster employment growth in relatively bank-

dependent sectors. Evidence by Benmelech, Bergman and Seru (2011) suggests that firms’ 

employment decisions and aggregate unemployment are sensitive to credit availability. 

Larrain (2012), Jerzmanowski and Nabar (2011) and Beck et al. (2010) study the effect of 

financial liberalization on wage inequality. In line with the idea that increased demand for 

skilled labour in the financial sector puts upward pressure on the wages of high skilled labour, 

the former find that financial liberalization increases inequality. The evidence presented by 

Beck et al. (2010) by contrast suggests that financial liberalization decreases inequality. 

Finally, there is some contradictory evidence on the impact of banking deregulation on 

innovation. While Ng (2012) finds that patenting increases following the relaxation of 

restrictions on bank expansion within states, Hombert and Matray (2012) come to the 

opposite conclusion.  

 

 

 

                                                           
2
 They use a measure of financial deregulation which takes into account intrastate branching 

deregulation, the removal of interest rate ceilings and the relaxation of restrictions on bank activities 

(the separation of commercial and investment banks, and the separation of banks and insurance 

companies). 
3
 Besides, Black and Strahan (2001) examine the effect of interstate banking deregulation rather than 

interstate branching deregulation.  
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3. U.S. Banking Deregulation and Identification Strategy 

 

Throughout history, US regulation has prohibited or restricted bank expansion both 

within and between states. Prior to the 1970s intrastate branching was forbidden in most 

states. Until the early 1990s however, all but one state had relaxed restrictions on branching 

within states (Kroszner and Strahan, 1999).4 The passage of the Riegel-Neal Interstate 

Banking and Branching Efficiency Act (IBBEA) in 1994 loosened federal restrictions on 

geographical expansion across states. By 1994 most states already permitted interstate 

banking, i.e. they allowed out-of-state bank holding companies to acquire in-state banks.  The 

real significance of IBBEA was therefore the removal of barriers to interstate branching. 

Between the passage of the act in 1994 and June 1997 states had to decide whether to opt-in 

or to opt-out of the IBBEA branching provisions. Only Texas and Montana initially opted-out 

but both states decided to opt-in later on (interstate branching reforms went into effect in 1999 

in Texas and 2001 in Montana).  

Once states opted-in to interstate branching they could specify the exact rules for out-

of-state bank entry. States could embrace interstate branching completely or erect barriers to 

entry in any of the following ways: Firstly, states could determine a minimum age of target 

institutions to be acquired, although state law could not impose an age requirement exceeding 

5 years. Secondly, states could prohibit de novo interstate branching.5 Thirdly, acquisitions of 

individual branches (without the acquisition of the entire bank) were only possible if the state 

in which the branch was located permitted this transaction. Furthermore, states could 

discourage out-of-state entry by imposing state-wide deposit caps. IBBEA mandated that an 

interstate merger should not result in a post-merger bank holding more than 30% of state-wide 

deposits but states had the authority to raise or lower this limit. Finally, states could apply 

reciprocity conditions on those wanting to branch into the state. Under reciprocity, a state 

would for instance allow de novo branching of a bank chartered in another state only if that 

state also permitted de novo entry. 

I use data on interstate branching restrictions from Hendrickson and Nichols (2011) to 

construct an index of states’ openness to out-of-state bank entry for the period 1992-2008. 

There are a maximum of 5 barriers to interstate branching a state can erect. To construct an 

                                                           
4 Up until 1970 only 12 states allowed unrestricted branching within their state. Between 1970 and 

1993 another 27 states eliminated barriers to intrastate branching. In the remaining states restrictions 

remained partially in place (Kroszner and Strahan, 1999). 
5 
Under IBBEA, interstate branching through bank mergers was however allowed in all states. 
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index of branching deregulation I take the value 5 and deduce one if a state erects barriers to 

entry in any of the following ways: (i) a state imposes a minimum age requirement of 3 years 

or more for target institutions to be acquired (ii) a state prohibits de novo interstate branching 

(iii) a state prohibits the acquisition of individual branches by an out-of-state bank (iv) a state 

imposes a deposit concentration limit (v) a state offers de novo branching, acquisition of a 

branch or portion of a bank, a set age requirement or deposit cap with reciprocity only.6 Since 

none of the states imposes zero barriers to entry, my branching deregulation index ranges 

from 0 to 4 with 4 indicating maximum openness to out-of-state bank entry. 

Table 1 lists the effective dates of interstate branching regulation changes and the 

index of branching restrictions for each state between 1992 and 2008. States such as 

Maryland, Michigan or North Carolina opened up to out-of-state entry at a very early stage. 

Many others, such as Arizona, Arkansas or Colorado retained tight interstate branching 

restrictions until the late 2000s. Since my industry-level data are only available as from 1997, 

I cannot exploit changes in legislation prior to this date. However, there are 14 states that 

changed their legislation again after 1997 in such a way that their branching regulation index 

was affected. Except for Indiana, Kentucky, Maryland and Washington all these states 

gradually reduced barriers to entry over time. Indiana, Kentucky, New Hampshire, Tennessee 

and Washington relaxed branching restrictions more than once after 1997. Thus, I can 

effectively exploit 16 regulatory changes between 1997 and 2008.  

In my analysis the variation in regulatory restrictions on interstate branching serves to 

test whether increased employment of highly skilled individuals in the banking sector 

influenced labour productivity in the manufacturing sector. Table 2 shows that the loosening 

of interstate branching restrictions was associated with a higher share of skilled individuals in 

banks between 1997 and 2008. I regress the percentage of skilled bankers on the 

contemporaneous and lagged deregulation index. In order to rule out that the positive 

coefficient on my deregulation index is merely a reflection of a common time trend I include 

either year fixed effects or a linear time trend in the regressions. Skilled individuals are 

defined as individuals with a master degree or more. The percentage of skilled individuals 

working in banks was constructed on the basis of individual-level data from the March 

Demographic Supplement to the Current Population Survey (CPS). My sample includes 

                                                           
6 

This index is similar to the one constructed by Johnson and Rice (2008). However, there is a slight 

difference in the criterion attached to the deposit cap and their index only covers the period 1994-

2005.
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civilians aged 16 to 64 who work at least part-time. The positive relationship between the skill 

share and deregulation in table 2 is in line with Philippon and Reshef’s (forthcoming) finding 

that financial sector deregulation in the U.S. had a large positive effect on the education and 

wages of financial sector employees.  

Why might branching deregulation lead to increased employment of skilled 

individuals in banking? Firstly, competition in the banking market intensifies as a result of 

entry of out-of-state banks (see e.g. Rice and Strahan, 2010). Tighter competition provides 

incentives for banks to become more productive, i.e. to exploit economies of scale and scope, 

to use more efficient input combinations, to adopt new technologies, and to increase their 

product quality and range. Johnson and Rice (2008) show that the relaxation of interstate 

branching restrictions is associated with a significant increase in the number of out-of-state 

branches to total branches. There is also evidence that operating costs,  loan losses and loan 

rates of banks fall sharply after branching deregulation (Rice and Strahan, 2010; Jayaratne 

and Strahan, 1998) and that service quality improves (Dick, 2006).  Furthermore, the structure 

of the banking market changes with deregulation as banks expand geographically, less 

efficient banks exit and large banks with a significant scale of operations emerge (Jayaratne 

and Strahan, 1998; Stiroh and Strahan, 2003). To the extent that these changes related to 

competition and market structure are complementary to skilled labour, deregulation should 

entail skill upgrading by banks.
7
   

I exploit the exogenous cross-state cross-year variation in the timing and degree of 

branch deregulation and differential effects of deregulation across industries with different 

R&D-intensities to shed light on the causal impact of increased use of skilled labour in 

finance on labour productivity manufacturing industries. Using the variation in branching 

deregulation, I address concerns about reverse causality and common factors driving both 

employment of highly skilled labour in finance and productivity in other industries. Reverse 

causality could for instance arise because skilled employees might switch from employment 

in manufacturing to employment in the financial industry in response to a productivity 

slowdown in manufacturing. Furthermore, a common factor such as technology adoption 

might drive both employment of highly skilled labour in finance and productivity in other 

industries. These challenges make it impossible to test directly for the effect of skilled labour 

                                                           
7
 For the financial industry only Philippon and Reshef (forthcoming) document the positive 

relationship between deregulation and skill upgrading. For other industries, there is a large body of 

literature on the link between skill upgrading and increased competition associated with deregulation 

or external sector reforms (see e.g. Chamarbagwala and Sharma (2011), Cragg and Epelbaum (1996), 

Feenstra and Hanson (1997), Guadalupe (2007), Hanson (2003)).  
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in finance. Exploiting differences in skill- or R&D-intensities across industries allows 

attributing the effect of deregulation to the absorption of skilled labour into finance. The 

productivity of industries which depend more on highly skilled research employees should be 

more affected by the absorption of skilled labour into banking following deregulation. 

This identification strategy rests on the assumption that the timing and the extent of 

branching deregulation are exogenous to productivity in manufacturing sectors. A negative 

relationship between productivity and my branching deregulation index could for example 

result from policymakers expanding the financial sector in response to a productivity slump in 

manufacturing. Furthermore, weak manufacturing sectors might lack the power to 

successfully lobby against the liberalization of the financial sector. Previous evidence 

suggests that regulatory change in the U.S. banking sector was shaped by the relative power 

of private interest groups and by ideological factors. Kroszner and Strahan (1999) find that 

the timing of intrastate branching deregulation across U.S. states is explained by the relative 

strength of winners (large banks and small, bank-dependent firms) and losers of deregulation 

(small banks and insurance companies). They also show that a higher proportion of 

Democrats in the government delays deregulation. Similar factors explain votes on interstate 

banking and branching deregulation (Kroszner and Strahan, 2007). Unfortunately, there are no 

studies on the role of industrialists in shaping the regulatory process. I show however in the 

robustness section that there is no relationship between the extent of branching deregulation 

and productivity developments in the manufacturing sector. 

Thus, I estimate the following equation to determine whether the absorption of talent 

by the financial industry hurts productivity in other sectors by depriving these sectors of the 

brightest minds: 

 

Yist = α vashareist + β R&D-intensityi*regst  

          + γ external finance dependencei*regst + ρst + σit + εist  (1) 

 

where i indexes manufacturing industries, s indexes the 50 states and t indexes time. I 

drop state-year observations in which a regulatory change occurred. Y is an indicator of 

labour productivity. Since fixed effects that vary with both industry and state are not included 

in the regression model, I add the variable vashare which is defined as industry i’s share of 

total value added in manufacturing in state s and year t. This variable measures the relative 

importance of a given sector in a market and controls for the possibility that sectors with 

different sizes differ systematically in their labour productivity. ρst are state-year fixed effects 
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which control for any state and time-varying effect on industry productivity. By the same 

token, σit are industry-year fixed effects which capture industry-specific time-varying effects. 

Standard errors are clustered at the state level. Years in which deregulation went into effect 

were dropped from the analysis. 

The primary variable of interest is the interaction term of R&D-intensity and reg. 

R&D-intensity proxies a sector’s intrinsic dependence on R&D and should be closely related 

to its skill needs. Reg is the branching deregulation index ranging from 0 (most restrictive 

regulation) to 4 (most permissive regulation). The β-coefficient captures the brain-drain 

effect. A negative β-coefficient in this model is consistent with the idea that the absorption of 

skilled labour by the banking industry reduces labour productivity in the real sectors.   

Deregulation could also affect real sector productivity through an improvement of the 

performance of the banking sector (see Rice and Strahan(2010), Cetorelli and Strahan (2006) 

and Jayaratne and Strahan (1996, 1998) for evidence on the effect of deregulation on bank 

performance). Improved bank performance could affect labour productivity in manufacturing 

because funds might be allocated to more productive firms, financial constraints might be 

relaxed and firms might be monitored more closely by banks. These changes in bank 

performance might partially be driven by the absorption of skilled labour into banks. I control 

for this effect by including the variable external finance dependencei*regst, an interaction 

between the deregulation index and an indicator of an industries’ dependence on external 

sources of funds. This control variable captures the differential effect of improved bank 

performance across sectors. A positive γ-coefficient would suggest that improved bank 

performance following branching reform benefits especially those sectors that depend 

strongly on external sources of finance. Note that my specification does not allow 

decomposing the effect of improved bank performance into a part which is due more skilled 

labour working in banks, and a part which is due to other changes associated with 

deregulation. I only distinguish between a brain-drain effect and a bank performance effect 

more generally. 

 

 

4. Data 

 

I construct a panel dataset of manufacturing industries for the 50 states over the period 

1997 to 2008 using data from the Annual Survey of Manufactures (ASM) which are available 
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at the U.S. state and industry level.8 The ASM is conducted on an establishment basis and 

comprises manufacturing establishments with one or more paid employees. The Census 

Bureau only conducts the survey in the four years between economic censuses. For the years 

1997, 2002 and 2007 the ASM data are supplemented by data from the Economic Census. The 

manufacturing sectors are broken down into 3-digit NAICS industries. 

As a measure of labour productivity I use the ratio of real value added generated by an 

industry and the total number of employees working in that industry. Real value added was 

obtained by deflating value added with producer prices from the Bureau of Labor Statistics. 

The total number of employees consists of production and non-production workers. This 

includes employees who work part-time. As a second indicator of labour productivity I use 

value added of an industry divided by the hours worked by its production workers. Production 

workers are essentially workers in blue-collar occupations. This is nevertheless a relevant 

measure of labour productivity for my purposes because a reduction of skilled labour should 

also lead to a decline in the labour productivity of unskilled labour. 

Data from Compustat are used to construct measures of R&D-intensities and external 

finance dependence of industries at the 3-digit NAICS level. The industry characteristics are 

calculated for the 1980s for the U.S. as a whole. This particular period was chosen because in 

the 1980s the financial system in the U.S. was already very well developed without being 

“overgrown” or “bloated” (Krugman, 2009). I therefore assume that during that period non-

financial industries could still satisfy their demand for high-skilled labour without suffering 

too much from competition for talent from the financial sector. This is consistent with the 

findings of Philippon and Reshef (forthcoming) that “financial jobs were relatively skill-

intensive, complex and highly paid until the 1930s and after the 1980s, but not in the interim 

period”. An R&D-intensity measure based on data from the 1980s should therefore be a good 

proxy for an industry’s intrinsic dependence on highly skilled labour. Rajan and Zingales 

(1998) argue capital markets in the U.S. during the 1980s were relatively frictionless and 

hence the amount of external finance used by firms at the time is a good measure of their 

intrinsic demand for external finance.  They point out that industries differ in their 

                                                           
8
 The sample period was chosen on the basis of data availability. ASM data prior to 1997 are classified 

by SIC-codes. These historical ASM data cannot be integrated with the more recent ASM data which 

are classified by NAICS-codes. Several SIC sectors match one NAICS sector and hence aggregation 

over SIC sectors is necessary to obtain the NAICS equivalent of the data. Due to many missing values 

in the historical dataset, this aggregation would result in wrong values. My sample period ends in 2008 

because the branching regulation data are only available for the period 1992-2008.
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dependence on external sources of finance due to industry-specific technological factors 

determining initial project scale, gestation period, cash-harvest period and the need for 

investments.  

Like Rajan and Zingales (1998), I define external finance as the amount of desired 

investment that cannot be financed through internal cash flows. More specifically, my 

measure of dependence on external finance is the industry-level median of the ratio of capital 

expenditures minus cash flows from operations divided by capital expenditures. The 

numerator and denominator for each firm are summed over all years before dividing. Cash 

flow is calculated using Compustat item 110, if available, and otherwise by the sum of 

Compustat items 123, 125, 126, 106, 213, and 217, plus the change in working capital (the 

sum of Compustat items 302, 303, and 304). Capital expenditure is calculated as the sum of 

Compustat items 128 (capital expenditure) and 129 (net acquisitions). The R&D-intensity of 

an industry is measured as the industry-level median of either the ratio of research and 

development expenses to sales or of the ratio of research and development expenses to total 

assets.  

Table 3 shows the external finance dependences and the R&D-intensities of each of 

the 21 manufacturing industries. Chemicals and computer and electronic products are the 

industries which are both most R&D-intensive and most dependent on external finance. The 

apparel and accessories sector is least R&D-intensive. The leather industry is least dependent 

on external finance. My two measures of R&D-intensity are highly correlated (ρ>0.9). 

Furthermore, both measures of R&D-intensity are correlated with the dependence on external 

finance (ρ>0.6). Given this high correlation, I also present results from estimations which do 

not include the interaction between external finance dependence and the deregulation index. 

 

 

5. Results  

 

A. Comparing Mean Labour Productivity in Deregulated and Regulated Banking 

Markets 

 

A simple comparison of means in table 4 illustrates the identification strategy 

underlying my regressions. My sample is broken down into four groups: a control group in 

deregulated banking markets, a control group in regulated banking markets, a treatment group 
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in deregulated banking markets and a treatment group in regulated banking markets. 

Industries with above median R&D-intensity form the treatment group and industries with 

below median R&D-intensity represent the control group. State-years for which the branching 

deregulation index takes a value greater than or equal to three are considered deregulated 

banking markets. Those with an index value below three are considered regulated markets. 

Panel A shows mean labour productivities for each of the four groups as measured by 

the ratio of real value added over employees, and panel B shows mean labour productivities 

as measured by the ratio of real value added over hours worked. For all different 

combinations of labour productivity and R&D-intensity measures used the same pattern 

emerges: Average labour productivity in the treatment group is higher in regulated banking 

markets than in deregulated markets. The opposite is true for the control group. Labour 

productivity in industries with relatively low R&D-intensity is higher in deregulated banking 

markets. Furthermore, in deregulated markets the mean labour productivity in the control 

group is always higher than in the treatment group. Conversely, in regulated markets the mean 

labour productivity is always higher in the treatment group. For all specifications, 

deregulation is associated with a decline in labour productivity on average. If for example 

R&D-intensity is captured by R&D expenses over sales, deregulation is associated with an 

average decline in value added over employees of 0.2.  

The regression results that will be presented next are based on continuous measures of 

R&D-intensity and branching deregulation rather than the indicator variables used to assign 

observations to the four groups in table 4. In the regressions I also control for a potential 

positive effect of deregulation stemming from improved bank performance. This effect is not 

singled out in table 4 and might partly explain why deregulation improves labour productivity 

in the control group. These industries have low R&D-intensities and are therefore less 

affected by a potential drag of skilled labour into finance. They might however benefit from 

increased loan supply and lower interest rates in more competitive banking markets. More 

capital and investment in turn is likely to boost productivity. Moreover, it is possible that an 

increase in the labour productivity of sectors with low R&D-intensities reflects improved 

bank performance due to skill upgrading of banks. 
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B. Regression Results 

 

The results from estimating equation (1) are presented in table 5. The dependent 

variable is real value added over employees in columns (1) to (4) and real value added over 

hours worked in columns (5) to (8). Consistent with the idea that banking absorbs talent at the 

expense of productivity in manufacturing sectors, the coefficient on the interaction between 

the branching deregulation index and R&D-intensity on labour productivity is negative. The 

coefficients are significant for all specifications. The positive coefficient on the interaction of 

the branching index and external finance dependence is in line with the hypothesis that skilled 

bank employees have a positive effect on labour productivity in manufacturing by improving 

bank performance. The coefficients on the interaction between deregulation and R&D-

intensity are more negative if the positive effect of improved bank performance is singled 

out.
9
 

The row with the differential effects in table 5 sheds light on the economic 

significance of the coefficients on the interaction between deregulation and R&D-intensity. It 

shows the differential in labour productivity between very R&D-intensive industries versus 

less R&D-intensive industries if a state removes one of the barriers to interstate branching, i.e. 

if its index value changes by 1.
10

 Labour productivity in very R&D-intensive industries such 

as transportation equipment (75
th

 percentile in the R&D-intensity distribution) relative to less 

R&D-intensive industries such as wood products (25
th

 percentile in the R&D-intensity 

distribution) as measured by value added over employees falls on average by 0.05 if a state 

removes one barriers to interstate branching.
11

 This is a large effect given that the sample 

mean of labour productivity as measured by value added over employees is 1.19 and the 

standard deviation is 1.17. The reduction in labour productivity measure based on hours 

                                                           
9
 Results are qualitatively unchanged if the crisis year 2008 is excluded from the sample. Results also 

hold it South Dakota and Delaware are dropped from the analysis. Laws in these states made them 

centers for the credit card industry. Coefficients are insignificant for some of the specifications if the 

analysis is repeated for the reduced sample of states which actually witnessed regulatory change 

during my sample period. 
10 This corresponds to the median of the 16 regulatory changes that took place between 1997 and 2008. 
11

 The R&D-intensity of transportation equipment is 0.0189 if R&D-intensity is measured by the ratio 

of R&D expenses over sales. This comes closest to the 75
th
 percentile of the industry distribution of 

R&D expenses over sales. If R&D-intensity is measured by the ratio of R&D expenses over assets, 

plastic and rubber products constitute the 75
th
 percentile of the distribution. For both measures of 

R&D-intensity, wood products are closest to the 25
th
 percentile of the distribution.   
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worked is 0.04 which is also a very large compared with a sample mean of 0.87 and a 

standard deviation of 0.95.  

It is also possible to deduce the effect of deregulation for individual industries from 

the results in table 5. The estimates in table 5 column (2) suggest that an increase in my 

deregulation index by one results in a decline of labour productivity of 0.18 for the chemical 

industry. The chemical industry is both very R&D-intensive and very dependent on external 

finance and should therefore experience the bright and the dark sides of a move of talent into 

banks. It is interesting to compare this estimate to an industry which is not very R&D-

intensive but very dependent on external finance such as wood products. In this industry an 

increase in the deregulation index by one results in a productivity increase of 0.01. The 

positive overall effect of deregulation for the wood industry is however an exception in my 

sample. For all other manufacturing industries the negative brain-drain effect of branching 

deregulation dominates the positive bank performance effect. 

 

C. Labour Mobility  

 

A factor which could potentially distort my results is migration of skilled labour 

between states. This is the case independently of whether migration occurs in response to 

branching deregulation or not. It is however likely that skilled labour flows out of heavily 

regulated states, and flows into deregulated state to meet the increased demand for talent 

there.  A net outflow of skilled labour (or equivalently, a negative net inflow of skilled labour) 

has a similar effect on labour productivity as the absorption of talent into the financial sector 

does: The reduction in labour supply should disproportionally hurt R&D-intensive industries 

which rely heavily on skilled labour. Thus, a net outflow of skilled labour should reinforce the 

brain-drain effect. Conversely, a net inflow of skilled labour into a state should benefit 

especially the labour productivity of R&D-intensive sectors. Hence, net inflows of skilled 

labour should counteract the effect of talent absorption into finance.  

To single out the effect of migration, I add an interaction between R&D-intensity and 

net inflows of skilled labour to equation (1). Since a net inflow of skilled labour benefits 

especially R&D-intensive sectors, the coefficient on this control variable should be positive. 

The magnitude of the coefficient on the interaction term of R&D-intensity and the branching 

deregulation index should increase if this positive effect of net inflows of skilled labour is 

controlled for.  Thus, in the presence of migration the coefficients in table 5 underestimate the 

true effect of the absorption of skilled individuals into the financial sector. 
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I obtain data on migration flows from the CPS. Net inflows are measured by the 

number of skilled individuals moving into a state minus the number of skilled individuals 

leaving a state in a given year. Only those individuals who moved between states and who 

work at least part time are included in my sample.  As in table 2, I define skilled labour as 

individuals with a master degree or more. The results from estimations including the 

interaction term of net inflows of skilled labour and R&D intensity are shown in table 6. The 

coefficients on this interaction term are close to zero and never significant. However, the 

magnitude of the main coefficients of interest is larger than in the regressions in table 5 which 

do not control for migration. This suggests that my previous results underestimate the true 

effect of the absorption of talent into the financial sector. Since net inflows of skilled labour 

are endogenous in this regression framework, this evidence is however no more than 

indicative.
12

 

 

 

6. Robustness Checks  

 

This section presents several sensitivity analyses to show that my main results are 

robust to the use of alternative measures of R&D-intensity and alternative indices of banking 

deregulation.  

 

A. Alternatives to the R&D-intensity Indicator  

 

My measures of R&D-intensities indicate to which extent an industry is affected by a 

brain-drain induced by the banking sector.  As outlined in section 3, I calculated the R&D-

intensities based on data from the 1980s. This period was chosen for two reasons: Firstly, the 

evidence suggests that the financial sector in the US worked well at the time without having 

reached a size which might be considered excessive. Secondly, this decade precedes my 

sample period by more than seven years and thus endogeneity problems are mitigated. A 

potential drawback of using R&D-intensities from the 1980s is that these might not be 

representative of the intrinsic skill-needs of industries in the late 1990s or 2000s because 

technologies and skill-needs of industries might have changed over time. 

                                                           
12

 Instruments that are commonly used for migration between countries are not suitable for migration 

between US states. 



65 

 

To address this concern I re-estimate equation (1) using R&D-intensities calculated for 

the period 1986-1996, i.e. the decade preceding my dataset. Results are qualitatively 

unchanged.
13

 Furthermore, I divide industries into those which displayed a high R&D-

intensity from the 1980s onwards and those which did not. I create a dummy variable which 

takes a value of one if an industry ranks among the top third most R&D-intensive industries 

of the distribution in every single year between 1980 and 2008 and zero otherwise. The 

industries which exhibit a high R&D-intensity throughout this period are chemicals, non-

electrical machinery, computer and electronic products, miscellaneous products, and electrical 

equipment.14
 Table 7 shows the results from estimations using this indicator variable rather 

than the continuous R&D-intensity measure as before. The results confirm my previous 

findings.    

Another potential problem with my original industry characteristic is that R&D-

expenses might not fully capture the skill requirements of an industry. A more direct indicator 

of an industry’s skill requirement is the human capital of its workforce. I therefore replace the 

R&D-intensity in equation (1) with industries’ share of workers with a master degree or more. 

The shares were calculated for the year 1993 using CPS-data on civilians aged 16 to 64 who 

worked at least part-time. The year 1993 was chosen because it is the last year before 

interbank branching laws started to change (Alaska was the first state to deregulate in 1994). 

Thus this skill indicator is not affected by a potential intensification of competition for talent 

due to branching deregulation. A measure of skill-shares based on earlier years might be 

preferable but unfortunately the use of earlier data is complicated by the industry coding of 

the CPS. Industries in the CPS are classified according to the Census system which changed 

over time. A concordance between Census industry classifications and NAICS codes was not 

available for data prior to the 1990s. Even for the early 1990s the matching of industry codes 

is imperfect and results in the loss of one of the NAICS industries (code 323). Nevertheless 

the estimates in table 8 which are based on the share of highly educated individuals rather 

than R&D-intensities provide a useful robustness check.      

 

 

 

 

                                                           
13

 The results are not shown here but are available on request. 
14 This applies irrespective of the specific R&D-intensity measure used. 
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B. Alternative Banking Deregulation Indices 

 

In this subsection I repeat my analysis with two alternative deregulation indices: the 

interstate branching index of Rice and Strahan (2010) and the interstate banking deregulation 

indicator of Kroszner and Strahan (1999).15 The index of Rice and Strahan is very similar to 

the index used in section 3. One important difference is that it only covers regulatory reforms 

until 2005. The recent financial crisis is therefore excluded from the sample. Furthermore, the 

index ignores reciprocity conditions and accounts for deposit caps in a slightly different way: 

To construct my original index I subtract one if a state imposes a deposit concentration limit 

greater than zero. For the Rice and Strahan index, one is subtracted if the deposit cap is less 

than 30%.  

The results from estimations using the Rice and Strahan index are reported in table 9. 

They lend support to my previous conclusions. For the regressions with value added over 

employees as the dependent variable the coefficients imply a fall in productivity of skill-

intensive relative to less skill-intensive industries of 0.1 if a state moves from no interstate 

branching to full interstate branching. This can be compared to the sample mean of 1.12. For 

the regressions with value added over hours worked as the dependent variable the coefficients 

imply a decline in productivity of 0.05 which is also large compared to the sample mean of 

0.81. 

States relaxed their restrictions to interstate banking at different times during the 1980s 

and early 1990s.16 With interstate banking, mergers and acquisitions of banks across state 

lines were permitted. I create a dummy variable taking a value of one in the years following 

interstate banking reform. Since the regulatory changes occurred before the mid-1990s I use 

labour productivity data and value added shares from historical ASM data. These data are 

available for the period 1987-1995 with manufacturing sectors broken down into 2-digit SIC 

industries. In accordance with the historical ASM data, the R&D-intensities from Compustat 

are also calculated for 2-digit SIC industries. I can effectively exploit 13 regulatory changes 

                                                           
15 Both, the Rice and Strahan index and information on interstate banking reform are available for the 

50 states and the District of Columbia. The latter has not been included in the sample used before. 
16 Hawaii which had not deregulated interstate banking by the mid-1990s is an exception. 
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over the period 1987-1995. The results from estimating equation (1) using interstate banking 

deregulation shown in table 10 are in line with my previous findings.17 

 

C. A Note on Endogeneity   

 

Following the reasoning of Kroszner and Strahan (1999), those industries which 

benefit most and those industries which suffer most from the absorption of talent should be 

active lobbyists in the deregulation process. To test whether deregulation is indeed exogenous 

in my setting, I therefore examine the relationship between the degree of deregulation in a 

state and the relative strength of losers and winners from the diversion of talent into finance. I 

consider manufacturing industries with above median external finance dependence and below 

median R&D-intensity the winners of deregulation. Conversely, industries with below median 

external finance dependence and above median R&D-intensity are defined as the losers of 

deregulation. To test whether deregulation occurred in response to lobbying by industries, it 

would be ideal to analyse the relationship between the extent of branching deregulation and 

the relative strength of winners and losers in the years before deregulation took place. Since I 

do not have productivity data prior to 1997, I focus on relative strength of industries and my 

deregulation index during the actual years of deregulation instead. 

I find that neither my deregulation index nor the year of deregulation are correlated 

with the sum of the value added generated by winners divided by the sum of the value added 

generated by losers, or the sum of the value added per employee (or value added over hours 

worked) generated by winners divided by the sum of value added per employee (or value 

added over hours worked) generated by losers. The absence of a relationship between these 

variables suggests that the deregulation process was not driven by private interest groups in 

manufacturing. I also investigate the link between my deregulation index and the year of 

deregulation on the one hand and the relative growth rates of winners and losers on the other 

hand to see whether deregulation reflects policymakers’ support of growth sectors as public-

interest theory would suggest. There is no correlation between the deregulation index or year, 

and the ratio of mean value added growth of winners over that of losers or the ratio of mean 

labour productivity growth of winners over that of losers. This result also obtains if I examine 

the absolute strength of winning and losing industries rather than their relative performance. 

                                                           
17 As before, I drop the year of deregulation. Furthermore, Delaware and South Dakota were dropped 

from the analysis because these state witnessed dramatic expansions of their banking sectors over the 

1980s as credit card operations were moved there to exploit liberal usury laws.  
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While the findings presented in this section help building some confidence in the 

exogeneity of my setting it is impossible to rule out all possible forces which might have 

generated variation in the strictness of branching deregulation and produced productivity 

patterns in line with my main results. 

 

 

7. Conclusion  

 

This paper exploits variation in US branching deregulation to assess the impact of the 

absorption of talent into the banking sector on labour productivity in the real sectors of the 

economy. I find that interstate branching deregulation disproportionally reduces labour 

productivity in R&D-intensive manufacturing sectors. This suggests that the absorption of 

skilled labour into banks hurts the real sector, and might be one of the factors behind the non-

linearities in the finance-growth relationship documented by recent studies. I also show that 

branching deregulation disproportionally benefits those sectors which rely heavily on external 

finance. To the extent that this effect can be attributed to skill upgrading by banks, non-

financial sectors also gain from the diversion of talent into banks. Whether the negative brain-

drain effect or the positive bank performance effect dominates ultimately depends on the 

specific skill- and funding requirements of an industry. My findings suggest that the brain-

drain effect dominates for the vast majority of manufacturing sectors. 

My evidence does however not allow drawing conclusions about the overall efficiency 

of the reallocation of skilled labour following deregulation. Firstly, the evidence provided in 

this paper is confined to the manufacturing sector. Furthermore, the absorption of highly 

skilled individuals into banks could affect non-financial industries through channels other 

than labour productivity which are not explored in this paper. 

It is likely that the shrinkage of the financial sector during the recent financial crisis 

and tighter regulations designed in response to this event led to a release of human capital. An 

analysis of this episode could improve our understanding of the resource drain from the 

financial sector - an aspect which should definitely be taken into account in our quest for the 

optimal financial system.  
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Appendix  

Table 1 Interstate branching laws: 1992-2008  

This table shows for every state the year in which interstate branching reforms came into effect and gives the 

branching deregulation index resulting from these changes. The index ranges from 0 to 4 with 4 indicating 

maximum openness to entry of out-of-state banks. Alabama for instance adopted interstate branching regulations 

in 1997 corresponding to an index value of 1. These regulations were in place until 2006 when branching 

regulations were relaxed slightly. In Arizona all 5 restrictions to interstate branching were implemented in 1996. 

This is captured by an index value of 0. 

State 
Effective 

Date Index State 
Effective 

Date Index 

Alabama 1997 1 Nevada 1995 1 

Alabama 2006 2 Nevada 2007 2 

Alaska 1994 2 New Hampshire 1997 1 

Arizona 1996 0 New Hampshire 2000 2 

Arizona 2001 1 New Hampshire 2002 3 

Arkansas 1997 1 New Jersey 1996 3 

California 1995 1 New Mexico 1996 1 

Colorado 1997 1 New York 1997 2 

Connecticut 1995 2 North Carolina 1995 3 

Delaware 1995 1 North Dakota 1997 1 

Florida 1997 1 North Dakota 2003 3 

Georgia 1997 1 Ohio 1997 4 

Hawaii 1997 1 Oklahoma 1997 1 

Hawaii 2001 4 Oklahoma 2000 3 

Idaho 1995 1 Oregon 1995 2 

Illinois 1997 1 Oregon 1997 1 

Illinois 2004 3 Pennsylvania 1995 3 

Indiana 1997 3 Rhode Island 1995 3 

Indiana 1998 2 South Carolina 1996 1 

Iowa 1996 1 South Dakota 1996 1 

Kansas 1995 1 Tennessee 1996 0 

Kentucky 1997 1 Tennessee 1998 1 

Kentucky 2000 2 Tennessee 2001 2 

Kentucky 2004 1 Texas <1999 n/a 

Louisiana 1997 1 Texas 1999 3 

Maine 1997 3 Utah 1995 2 

Maryland 1995 4 Vermont 1996 2 

Maryland 2008 3 Vermont 2001 3 

Massachusetts 1996 2 Virginia 1995 3 

Michigan 1995 4 Washington 1996 1 

Minnesota 1997 1 Washington 2005 2 

Mississippi 1997 1 Washington 2007 1 

Missouri 1995 1 West Virginia 1997 3 

Montana <2001 n/a Wisconsin 1996 1 

Montana 2001 1 Wyoming 1997 1 

Nebraska 1997 1       
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Table 2 Regression of the share of skilled bankers on branching deregulation 

This table reports results from regressing skilled individuals working in banks as a share of the total number of 

individuals working in banks (in %) on the branching deregulation index (reg) for the period 1997-2008. Skilled 

individuals are defined as individuals with a master degree or more. Bankers are defined as individuals working 

in banks and credit agencies (industry code 716). Data on skills were obtained from the CPS. The standard errors 

in parentheses are clustered at the state-level. *, **, and *** indicate statistical significance at the 10, 5 and 1 % 

level. 

  Share of  Share of  Share of  Share of  

  

skilled 

bankers 

skilled 

bankers 

skilled 

bankers 

skilled 

bankers 

          

Reg 0.843***   0.902***   

  (0.309)   (0.303)   

Lagged reg   0.891***   0.933*** 

    (0.307)   (0.298) 

Time trend     0.00238*** 0.00238*** 

      (0.000341) (0.000335) 

Year FE yes yes no  no  

          

Observations 594 592 594 592 

R-squared 0.559 0.560 0.549 0.550 
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Table 3 Industry characteristics: R&D-intensities and external finance dependence 

Industry characteristics were calculated from Compustat using data from 1980-1989. Industry R&D-intensities 

are defined as median R&D-expenses divided by sales or total assets.  External finance dependence is the 

median ratio of capital expenditures minus cash flows from operations divided by capital expenditures. 

Naics-

Code Industries 
R&D-intensity 

(R&D/sales) 
R&D-intensity 

(R&D/assets) 

External 

finance 

dependence 

311 Food Products 0.0057 0.0103 0.101 

312 Beverages & Tobacco 0.0066 0.0081 0.099 

313 Textiles & Fabrics 0.0112 0.0201 -0.079 

314 Textile Mill Products 0.0079 0.0178 -0.068 

315 Apparel & Accessories 0.0034 0.0038 0.089 

316 Leather Products 0.0079 0.0140 -0.671 

321 Wood Products 0.0068 0.0082 0.308 

322 Paper 0.0129 0.0122 -0.013 

323 Printed Matter & Related Products 0.0060 0.0079 -0.127 

324 Petroleum & Coal Products 0.0068 0.0063 0.081 

325 Chemicals 0.0632 0.0585 0.657 

326 Plastic & Rubber Products 0.0163 0.0257 0.087 

327 Nonmetallic Mineral Products 0.0106 0.0114 0.090 

331 Primary Metal Manufacturing 0.0063 0.0074 0.051 

332 Fabricated Metal Products 0.0114 0.0133 0.076 

333 Machinery, except Electrical  0.0250 0.0321 0.323 

334 Computer & Electronic Products 0.0741 0.0834 0.518 

335 
Electrical Equipment, Appliances, 

Component 0.0268 0.0366 0.159 

336 Transportation Equipment 0.0189 0.0234 0.120 

337 Furniture & Fixtures 0.0084 0.0153 -0.108 

339 Miscellaneous 0.0389 0.0389 0.622 
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Table 4 Mean productivity by R&D intensity and deregulation of banking markets 

This table shows mean labour productivities of R&D-intensive and less R&D-intensive industries in regulated 

and deregulated banking markets between 1997 and 2008. Industries are broken down by 3-digit NAICS-codes. 

Industries with above median R&D-intensity form the treatment group and industries with below median R&D-

intensity the control group. “Deregulated banking markets” are state-year observations for which my 

deregulation index takes a value greater than or equal to 3 and “regulated banking markets” are those with an 

index value below three. ** and *** indicate statistical significant at the 5% and the 1%-level, respectively, 

based on simple t-tests. 

        

Panel A: Mean labour productivity as measured by value added over employees   

  
Deregulated banking 

markets (index>=3) 
Regulated banking markets 

(index<3) Difference 

Treatment group (above 

median R&D/sales) 1.14 1.20 -0.06 

Control group (below 

median R&D/sales) 1.30 1.16 0.14 

Difference-in-Differences -0.16 0.04 -0.20*** 

Treatment group (above 

median R&D/assets) 1.14 1.19 -0.06 

Control group (below 

median R&D/assets) 1.27 1.17 0.10 

Difference-in-Differences -0.14 0.02 -0.16** 

        
Panel B: Mean labour productivity as measured by value added over hours worked   

  
Deregulated banking 

markets (index>=3) 
Regulated banking markets 

(index<3) Difference 

Treatment group (above 

median R&D/sales) 0.85 0.91 -0.06 

Control group (below 

median R&D/sales) 0.92 0.81 0.11 

Difference-in-Differences -0.07 0.09 -0.17*** 

Treatment group (above 

median R&D/assets) 0.88 0.94 -0.07 

Control group (below 

median R&D/assets) 0.88 0.80 0.09 

Difference-in-Differences -0.01 0.14 -0.15*** 
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Table 5 Regression of productivity on interactions of R&D-intensity and deregulation 

This table reports results from estimating equation (1) for 1997-2008. Industries are classified according to 3-digit NAICS codes. In columns (1) to (4) value added over 

employees is the dependent variable and in columns (5) to (8) value added over hours worked is the dependent variable. The standard errors in parentheses are clustered at the 

state-level. *, **, and *** indicate statistical significance at the 10, 5 and 1 % level. The differential effect is the differential in labour productivity between very R&D-intensive 

industries (75
th

 percentile of the respective R&D-intensity distribution) relative to less R&D-intensive industries (25
th

 percentile) if the deregulation index increases by one. 

                                               Labour productivity 

  Value added over employees Value added over hours worked 

                  

value added share 7.395*** 7.396*** 7.383*** 7.381*** 5.828*** 5.830*** 5.820*** 5.817*** 

  (1.432) (1.431) (1.436) (1.435) (1.058) (1.056) (1.059) (1.057) 

ext.fin.dependence*reg   0.136*   0.0596   0.132*   0.0779 

    (0.0770)   (0.0705)   (0.0709)   (0.0639) 

R&D-intensity*reg -2.820** -4.288**     -2.249** -3.665**     

(R&D/sales) (1.323) (1.845)     (1.114) (1.684)     

R&D-intensity*reg     -2.680* -3.271*     -2.274* -3.047* 

(R&D/assets)     (1.335) (1.663)     (1.184) (1.602) 

                  

Differential effect   -0.03 -0.05 -0.05 -0.06 -0.03 -0.04 -0.04 -0.05 

                  

Industry x Year FE yes yes yes yes yes yes yes yes 

State x Year FE yes yes yes yes yes yes yes yes 

Observations 5,977 5,977 5,977 5,977 5,992 5,992 5,992 5,992 

R-squared 0.819 0.819 0.819 0.819 0.821 0.821 0.821 0.821 
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Table 6 Regression controlling for migration 

This table reports results from estimating equation (1) including an interaction term between R&D-intensity and net inflows of skilled labour for the period 1997-2008. Skilled 

individuals are defined as those with a master degree or more. Industries are classified according to 3-digit NAICS codes. In columns (1) to (4) value added over employees is the 

dependent variable and in columns (5) to (8) value added over hours worked is the dependent variable. The standard errors in parentheses are clustered at the state-level. *, **, 

and *** indicate statistical significance at the 10, 5 and 1 % level. 

                                             Labour productivity 

  Value added over employees Value added over hours worked 

                  

Value added share 7.934*** 7.930*** 7.913*** 7.906*** 6.360*** 6.356*** 6.345*** 6.336*** 

  (1.625) (1.622) (1.626) (1.622) (1.230) (1.225) (1.227) (1.223) 

Ext.fin.dependence*reg   0.143*   0.0647   0.139*   0.0836 

    (0.0839)   (0.0739)   (0.0736)   (0.0638) 

R&D-intensity*reg -3.033** -4.574**     -2.426** -3.926**     

(R&D/sales) (1.422) (2.017)     (1.169) (1.768)     

R&D-intensity*reg     -2.930** -3.574*     -2.481* -3.313* 

(R&D/assets)     (1.447) (1.813)     (1.240) (1.656) 

R&D-intensity*netinflows -6.64e-05 -6.68e-05     -2.04e-05 -2.08e-05     

(R&D/sales) (8.51e-05) (8.50e-05)     (6.91e-05) (6.89e-05)     

R&D-intensity*netinflows     -9.22e-05 -9.24e-05     -2.96e-05 -2.99e-05 

(R&D/assets)     (8.45e-05) (8.45e-05)     (7.10e-05) (7.10e-05) 

         

Industry x Year FE yes yes yes yes yes yes yes yes 

State x Year FE yes yes yes yes yes yes yes yes 

Observations 5,107 5,107 5,107 5,107 5,115 5,115 5,115 5,115 

R-squared 0.816 0.816 0.816 0.816 0.825 0.826 0.825 0.825 
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Table 7 Regression of labour productivity on interactions of deregulation and R&D-

intensity indicator variables 

This table reports results from estimating equation (1) for 1997-2008. Industries are classified according to 3-

digit NAICS codes. In columns (1) and (2) value added over employees is the dependent variable and in columns 

(3) to (4) value added over hours worked is the dependent variable. In this table R&D-intensity is a dummy 

variable which takes a value of 1 if an industry ranked among the top third most R&D-intensive industries in 

every single year between 1980 and 2008. The standard errors in parentheses are clustered at the state-level. *, 

**, and *** indicate statistical significance at the 10, 5 and 1 % level. 

  Labour productivity 

  Value added over employees Value added over hours worked 

          

Value added share 7.396*** 7.396*** 5.827*** 5.828*** 

  (1.440) (1.441) (1.064) (1.065) 

Ext.fin.dependence*reg   0.0281   0.0389 

    (0.0783)   (0.0581) 

R&D-intensity*reg -0.0990** -0.111** -0.0780** -0.0950** 

  (0.0411) (0.0495) (0.0363) (0.0453) 

Industry x Year FE yes yes yes yes 

State x Year FE yes yes yes yes 

Observations 5977 5977 5992 5992 

R-squared 0.819 0.819 0.821 0.821 

 

 

Table 8 Regression of labour productivity on interactions of deregulation and skill-

intensity  

This table reports results from estimating equation (1) for 1997-2008. Industries are classified according to 3-

digit NAICS codes. In columns (1) and (2) value added over employees is the dependent variable and in columns 

(3) to (4) value added over hours worked is the dependent variable. Estimations are based on industry skill-

intensities instead of R&D-intensities. Skill-intensities were calculated from CPS data for the year 1993. The 

print industry (code 323) was dropped. The standard errors in parentheses are clustered at the state-level. *, **, 

and *** indicate statistical significance at the 10, 5 and 1 % level. 

  Labour productivity 

 

Value added over employees Value added over hours worked 

          

Value added share 7.395*** 7.395*** 5.833*** 5.833*** 

 

(1.432) (1.431) (1.060) (1.059) 

Ext.fin.dependence*reg 

 

0.0469 

 

0.0506 

  

(0.0611) 

 

(0.0438) 

Skill-intensity*reg -1.317** -1.551** -1.033* -1.287** 

 

(0.653) (0.744) (0.517) (0.593) 

Industry x Year FE yes yes yes yes 

State x Year FE yes yes yes yes 

Observations 5774 5774 5788 5788 

R-squared 0.818 0.818 0.820 0.820 
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Table 9 Regression using the Rice and Strahan deregulation index 

This table reports results from estimating equation (1) for 1997-2005 using the deregulation index from Rice and Strahan (2010). Industries are classified according to 3-digit 

NAICS codes. In columns (1) to (4) value added over employees is the dependent variable and in columns (5) to (8) value added over hours worked is the dependent variable. 

The standard errors in parentheses are clustered at the state-level. *, **, and *** indicate statistical significance at the 10, 5 and 1 % level. 

                                               Labour productivity 

  Value added over employees Value added over hours worked 

                  

Value added share 6.576*** 6.596*** 6.563*** 6.569*** 4.957*** 4.972*** 4.951*** 4.956*** 

  (1.392) (1.394) (1.398) (1.401) (0.989) (0.989) (0.992) (0.993) 

Ext.fin.dependence*reg   0.110   0.0506   0.0875   0.0526 

    (0.0698)   (0.0666)   (0.0610)   (0.0567) 

R&D-intensity*reg -2.122** -3.364**     -1.139 -2.126*     

(R&D/sales) (1.055) (1.394)     (0.865) (1.260)     

R&D-intensity*reg     -2.054* -2.598**     -1.138 -1.704 

(R&D/assets)     (1.063) (1.275)     (0.913) (1.210) 

                  

Industry x Year FE yes yes yes yes yes yes yes yes 

State x Year FE yes yes yes yes yes yes yes yes 

Observations 3,792 3,792 3,792 3,792 3,806 3,806 3,806 3,806 

R-squared 0.825 0.825 0.824 0.824 0.816 0.817 0.816 0.816 
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Table 10 Regression using the interstate banking deregulation indicator 

This table reports results from estimating equation (1) for 1987-1995 using the interstate banking indicator from Kroszner and Strahan (1999). Industries are classified according 

to 2-digit SIC codes. In columns (1) to (4) value added over employees is the dependent variable and in columns (5) to (8) value added over hours worked is the dependent 

variable. The standard errors in the parentheses are clustered at the state-level. *,**, and *** indicate statistical significance at the 10, 5 and 1 % level. 

                                          Labour productivity 

  Value added over employees Value added over hours worked 

                  

Value added share 2.856*** 2.865*** 2.854*** 2.859*** 2.182*** 2.190*** 2.181*** 2.185*** 

  (0.490) (0.489) (0.490) (0.490) (0.331) (0.329) (0.331) (0.330) 

Ext.fin.dependence*reg   0.305*   0.173   0.254*   0.165 

    (0.173)   (0.196)   (0.150)   (0.179) 

R&D-intensity*reg -2.132 -5.332***     -1.336 -3.998*     

(R&D/sales) (1.605) (1.852)     (1.893) (2.002)     

R&D-intensity*reg     -1.662 -3.360**     -1.055 -2.674 

(R&D/assets)     (1.376) (1.670)     (1.622) (1.650) 

                  

Industry x Year FE yes yes yes yes yes yes yes yes 

State x Year FE yes yes yes yes yes yes yes yes 

Observations 6220 6220 6220 6220 6227 6227 6227 6227 

R-squared 0.912 0.912 0.912 0.912 0.909 0.909 0.909 0.909 
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Chapter 4 

 

Finance as a Magnet for the Best and Brightest:  

Implications for the Real Economy 
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1. Introduction 

 

Government bailouts in the wake of the financial crisis sparked public outrage over the 

extraordinary compensation packages received by financial sector employees. In many 

advanced countries, compensation in the financial sector has been rising since the 1980s and 

peaked around the crisis time. This development has been accompanied by an upward trend in 

the skill-intensity of the financial sector. Although the evolution of the salaries and the skill-

intensity of the financial sector have attracted the attention of academics, regulators and 

politicians, the implications of the absorption of skilled individuals into the financial sector 

for the real economy have not been assessed so far. Improving our understanding of how the 

attraction of talent by the financial industry affects real sectors is vital in light of both, the 

scale and speed of the ascendancy of finance and the finding by recent studies that rents have 

emerged in the financial industry. The latter suggests that too much talent might flow into the 

financial sector relative to the social optimum. This could lead to inefficiently low levels of 

productivity and growth in real sectors. 

This paper examines how the flow of talent into the financial sector affects 

productivity and growth of manufacturing sectors. To identify the effect of a diversion of 

skilled labour into finance I exploit variation in the timing and extent of financial 

liberalization across 13 mostly European countries over the period from 1980 to 2005. 

Philippon and Reshef show that financial liberalization is a key determinant of the skill-

intensity of the financial sector in the U.S. (Philippon and Reshef, forthcoming) and other 

countries (Philippon and Reshef, 2013). This result also holds for my sample and might be 

due to the fact that financial liberalization allows skilled labour to engage in more creative 

and complex activities, and to operate on a larger scale.  To identify the absorption of skilled 

labour as the channel through which financial liberalization affects the real economy, I test for 

a differential effect of financial reform across manufacturing sectors with different 

dependencies on skilled labour. A diversion of talent into finance should disproportionally 

affect those real sectors which are very R&D-or skill-intensive. 

The theoretical prediction of a heterogeneous response across real sectors with 

different skill-intensities is derived from a model by Murphy, Shleifer and Vishny (1991). 

The authors model a situation where two sectors compete for talent. In their setup, individuals 

with high ability organize production whereas individuals with lower ability become workers. 

Both sectors exhibit increasing returns to ability and talented individuals choose the sector 

where attractive compensation contracts, large markets, and weak diminishing returns to scale 
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allow them to earn the highest returns on their skills. An interesting feature of the model is 

that individuals with similar ability cluster in the same sector. This leads to inefficiencies in 

any scenario where the ability of individuals working in a sector drives productivity and 

hence growth in that sector. An increase in the relative attractiveness of one of the sectors, for 

instance due to changes in regulations, induces the most able individuals to switch to this 

sector. As a result, productivity and income in the other sector declines.  

To understand how this model can be applied to my setup, assume that there is a 

financial sector, a high-skill sector and a low-skill sector. An increase in the relative 

attractiveness of finance affects only the productivity and the skill-level of the high-skill 

sector if the financial sector initially attracts the group of individuals with a level of ability 

just below that of the high-skill sector. A change in financial regulation may then induce 

individuals to switch between the financial and the high-skill sector while individuals in low-

skilled sectors remain in their sector. Due to a decrease in the ability of individuals working in 

the high-skill sector, the performance of this sector deteriorates.  

Detailed data on the skill-structure of sectors from the KLEMS EU database allow me 

to test for changes in the skill-intensity of different sectors in response to financial reform. My 

analysis first confirms that financial deregulation is a robust determinant of the skill-intensity 

of the financial sector for my cross-section of countries. My evidence suggests that the mirror 

image of this increase in the skill-intensity in the financial sector is a disproportional 

reduction in employment growth of skilled individuals in R&D-intensive real sectors relative 

to less skill-intensive sectors following financial reform. This diversion of talent into the 

financial sector has severe ramifications for the performance of manufacturing sectors: My 

results indicate that financial deregulation disproportionally reduces productivity in R&D-

intensive sectors. This in turn translates into a disproportional reduction in value added 

growth in those sectors. I find that an increase in my financial liberalization index by an 

amount equal to what has on average been witnessed in my 13 countries between 1980 and 

2005 leads to a fall in the value added growth of an R&D-intensive industry (75
th

 percentile of 

the R&D-intensity distribution) relative to a less R&D-intensive industry (25
th

 percentile of 

the R&D-intensity distribution) by 2.6 percentage points. Thus, my evidence is consistent 

with the idea that financial liberalization hurts non-financial sectors via a brain-drain effect. 

My results indicate that among the different reforms to liberalize the financial sector, 

especially policies encouraging the development of security markets are responsible for this 

finding. 

Previous research has shown that financial liberalization leads to more liquid stock 
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markets (Levine and Zervos, 1998), reductions in the cost of capital (Charis and Henry, 

2002), a relaxation of capital constraints (Lins, Strickland and Zenner (2003), Gelos and 

Werner (2002), Gupta and Yuan (2009), and Laeven (2003)) and improvements in the 

efficiency of capital allocation (Galindo et al. (2007) and Abiad et al. (2008)). R&D-intensive 

industries tend to rely more on external funds and are therefore relatively more affected by 

changes in credit market conditions following financial reform. Hence, it is essential to 

separate effects operating through changes in capital markets from a brain-drain effect by 

including a control term for the former. In line with existing evidence, I find that financial 

liberalization improves productivity and growth relatively more in industries which rely a lot 

on external funds. Improvements in credit market conditions following financial reform could 

be due to a rise in the skill-level in financial institutions. More skilled employees might be 

better at allocating funds to productive projects or monitor firms better. Thus, my control term 

might to some extent capture the gains for real sectors from a diversion of talent into finance. 

My results indicate however that for the vast majority of manufacturing industries, the 

negative brain-drain effect of financial liberalization dominates the positive effect which 

operates through improvements in credit markets. This suggests that the net effect of the 

attraction of talent by the financial sector is negative for manufacturing sectors.   

One potential concern with my methodology is that the decision to liberalize might be 

endogenous. It is for instance conceivable that policymakers deregulate the financial sector in 

response to a disappointing growth performance of some of the real sectors. Such concerns 

are mitigated by the fact that my sample consists mostly of EU countries and countries which 

joined the EU during the sample period. In these countries, many reforms to financial sector 

regulation were implemented in response to EU directives and legislation, or in fulfillment of 

the accession criteria. The timing and extent of financial sector reforms is therefore not 

directly linked to national economic developments. To rule out that financial reform was a 

response to the decline of R&D-intensive industries, I also check whether the degree of 

financial liberalization was associated with changes in the relative performance of high and 

low-R&D industries prior to the introduction of financial sector reforms. The absence of a 

significant relationship between financial reform and prior industry performance confirms that 

the European context is suitable for assessing whether the diversion of talent into finance 

affects real sector outcomes. Another advantage of focusing on European countries is that, 

owing to language barriers, labour mobility is relatively low. This limits the extent to which 

migration of skilled labour between countries could distort my analysis. 

Assessing the consequences of a diversion of skilled labour into the financial sector 
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and away from real sectors is particularly relevant in light of the on-going debate over a 

potential wedge between private and social returns to financial activities. A large theoretical 

and empirical literature has established that the financial sector provides many valuable and 

essential services to the real economy (see Levine (2005) for a summary). As intermediaries 

between users and providers of funds, financial institutions play a key role in driving 

economic growth by allocating capital to its highest value use. However, in the aftermath of 

the crisis the social value of some financial sector activities has been questioned and 

financiers have been accused of rent-seeking.  Krugman (2009) argues for example that 

“everything we know suggests that the rapid growth in finance since 1980 has largely been a 

matter of rent-seeking, rather than true productivity”. The possibility that the financial sector 

engages in rent-seeking rather than delivering economic value has also been emphasized by 

Lord Turner, until recently Chairman of the Financial Service Authority (Turner, 2010). 

Similarly, Paul Woolley states that “Rent extraction has become one of the defining features 

of finance and goes a long way to explaining the sector's extraordinary growth in recent years, 

as well as its fragility and potential for crisis.” (Woolley, 2010).  

It has been argued that compensation of financial sector employees has been based on 

transitory short-term profits which were not adjusted for risks. Bonuses were thus derived 

from temporary value created which evaporated later on. Haldane, Brennan and Madouros 

(2010) conclude that “Risk illusion, rather than a productivity miracle, appears to have driven 

high returns to finance. “ They argue that excess returns had been generated based on 

leverage, larger trading books, and the sale of tail risk insurance on complex, opaque and 

risky products. The Financial Services Authority (2009) highlights that much of the 

structuring and trading activity involved in the complex credit securitization was not 

necessary to achieve efficient credit intermediation but was designed to extract rents based on 

the opacity of margins and asymmetric information between the users and the producers of 

financial services. Crotty (2010) notes that economies of scale and scope constitute barriers to 

entry in some segments of the financial service industry such as investment banking, and that 

this market power contributes to excessive compensation. Chen and Ritter (2000) present for 

instance evidence that collusion led to underwriting fees above competitive levels. 

A number of empirical studies document that there are compensation premiums to 

working in finance and provide evidence suggesting that these premiums are rents rather than 

returns to skills.  Philippon and Reshef (forthcoming) find that in the decade prior to the 

financial crisis, rents accounted for 30% to 50% of the wage differential between the financial 

sector and non-financial sectors in the U.S.. Using data from Harvard and Radcliffe College 
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graduates and controlling for a large amount of individual characteristics, Goldin and Katz 

(2008) show that graduates working in finance enjoy an earnings premium of 195% over 

other occupations. Comparing cohorts from 1970 and 1990, they also document that the share 

of those working in financial services increased dramatically. Oyer (2008) studies career paths 

of Stanford MBA students and shows that investment bankers are “made by circumstance” 

rather than being “born to work in Wall Street”.   He estimates wage differences between 

entry-level investment bankers and MBAs who enter consultancy of around 64%. The wage 

difference between investment bankers in their first year and graduates who become 

entrepreneurs exceeds 170%. These differences increase when wages are compared for years 

longer after graduation. Oyer argues that these differentials do not simply reflect a skill 

premium.  Célérier (2011) shows that the premium for French engineers to working in finance 

was 7% in the 1980s and 30% in the 2000s. In line with these findings, the representation of 

individuals working in finance in the top brackets of the income distribution has increased in 

the UK (Bell and van Reenen, 2013), the US (Kaplan and Rauh, 2010) and France (Godechot, 

2011).  

If rents are collected in the financial sector then this implies that too much talent flows 

into finance relative to the social optimum. This in turn results in an inefficient allocation of 

skilled labour between the financial and the real sectors, thus hampering productivity and 

growth. The debate about the ascendancy of finance and changes to the skill- and 

compensation patterns in this sector has mostly ignored such consequences for real sectors. 

Recent studies documenting that financial sectors can grow excessively large mention the 

misallocation of labour across sectors as a potential contributing factor but do not explore this 

channel empirically (Arcand, Berkes and Panizza (2011); Cecchetti and Kharroubi, (2012)). 

To my knowledge, the vast literature on the growth effects of financial liberalization and the 

channels through which financial reforms affects the real economy has not focused on 

allocation of labour between sectors (see Kose et al. (2007) and Henry (2007) for an overview 

of this literature). This paper is a first attempt to fill this gap. 

The remainder of the paper is structured as follows. The next section discusses the 

estimation methodology. Section 3 introduces the dataset. The results are presented in section 

4. Section 5 shows robustness tests and section 6 concludes.   
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2. Empirical Strategy 

 

 

Due to endogeneity concerns it is not possible to identify the effect of a diversion of 

talent into finance by regressing the number of skilled people in finance on productivity and 

growth in real sectors. A negative relationship between these variables would also be 

consistent with causality running from real sector performance to skill-structures in finance. 

In particular, it is conceivable that a decline in productivity and hence wages in real sectors 

induce skilled labour to switch to jobs in finance. Skilled individuals in the financial sector 

and productivity in real sectors could also be jointly determined by factors that are difficult to 

control for. Technological change is an example of this. To circumvent these problems I 

exploit variation in financial liberalization across countries and years to determine how skilled 

labour in the financial sector affects productivity and growth in the real sectors of the 

economy. Following the methodological approach of Rajan and Zingales (1998), I exploit 

heterogeneity across industries in terms of their needs for skilled labour. Sectors which rely 

heavily on skilled labour should be relatively more affected by a drag of skilled labour into 

the financial services industry. 

For my empirical strategy financial liberalization needs to induce a flow of skilled 

labour into finance. I provide evidence of a positive relationship between financial 

liberalization and the skill-intensity of finance in section 4. This is in line with the findings of 

Philippon and Reshef for the U.S. (Philippon and Reshef, forthcoming) and other countries 

(Philippon and Reshef, 2013). Financial liberalization could increase the demand for skilled 

labour in the financial sector and raise the attractiveness of a career in finance for a number of 

reasons. Firstly, financial liberalization relaxes rules and restrictions on financial activities. 

For instance the removal of credit and interest rate controls or the relaxation of capital account 

restrictions gives financial sector employees more discretion and makes their work more 

creative and challenging. Furthermore, financial liberalization implies that the financial sector 

can engage in new and more complex activities and develop new products. Especially policies 

encouraging the development of security markets might be important in this respect. Finally, 

it is possible that the privatization of banks, the removal of barriers to entry into the financial 

sector and the reduction of capital account restrictions intensifies competition in the financial 

sector. Tighter competition might induce financial institutions to exploit economies of scale 

and scope, to use more efficient input combinations, to adopt new technologies, and to 

increase their product quality and range. If these changes associated with fiercer competition 

are complementary to skilled labour, deregulation should lead to skill upgrading by financial 
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institutions. The removal of geographical barriers in financial markets might also make 

finance more attractive to talent because it allows talented individuals to spread their ability 

advantage over a larger scale.  

To determine whether financial liberalization and the associated absorption of talent 

into the financial industry hurts productivity and growth in non-financial sectors by depriving 

these sectors of the brightest minds, I estimate: 

 

Yict = α sizeict+ β R&D-intensityi*liberalizationct  

          + γ external finance dependencei*liberalizationct+ ρct+ σit + εict  (1) 

 

 

where c indexes my 13 countries, t indexes the years from 1980 to 2005 and i indexes 

13 manufacturing industries. Y is a measure of employment of skilled persons or a measure of 

productivity in manufacturing industries from the set of indicators introduced in subsection 

4.2. To evaluate the overall effect of the diversion of talent into finance I also estimate the 

effect on the growth rate of value added per hour worked and real value added growth. The 

variable size controls for the possibility that industries of different sizes experience different 

employment and productivity dynamics. I use the employment share of an industry in a 

country and year as a size indicator. In the regressions with employment of skilled persons as 

the dependent variable size is replaced by an industry’s value added share in order to avoid a 

mechanic relationship between the dependent variable and the size measure. ρct are vectors of 

state-year indicator variables which capture country and time-varying effects on productivity 

and employment of skilled persons. Similarly, σit are industry-year indicator variable which 

account for industry-specific time-varying effects. This set of fixed effects controls for 

instance for country-specific business cycles and industry-specific technological progress 

over time. Standard errors are clustered at the country and industry level. 

The main variable of interest is the interaction term between the R&D-intensity of an 

industry and the financial liberalization index (liberalization). The index takes a wide range of 

reforms into account and increases in financial liberalization. The β-coefficient captures the 

differential effect of financial liberalization across industries with different R&D-intensities. 

A negative β-coefficient indicates that R&D-intensive industries which depend strongly on 

skilled labour suffer disproportionally from the attraction of talent into the financial sector.  

The interaction term between the external financial dependence of an industry and the 

financial liberalization index controls for the possibility that financial liberalization might 

lead to changes in the quantity and cost of credit, and the efficiency of credit allocation. This 
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in turn could have a heterogeneous effect on productivity and growth structures across 

different industries.
1
 The effect of industries which depend more on external funds should be 

relatively more affected by changes in credit conditions following deregulation. Since 

industries that rely more on external funds also tend to be more R&D-intensive it is essential 

to separate effects operating through changes in credit markets from a brain-drain effect. If 

financial deregulation is associated with a relaxation of credit constraints and a more efficient 

allocation of capital then especially productivity and growth in industries which are dependent 

on external funds should improve. This would be reflected in a positive γ-coefficient. Note 

that changes in credit conditions might partially be attributable to more skilled labour working 

in financial occupations. Thus, the interaction between external dependence and financial 

liberalization also encompasses a potentially positive effect of the attraction of talent into the 

financial sector working through an improvement of financial services. 

 

 

3. Data  

 

This section describes the data used in this paper and presents some descriptive statistics. 

 

Financial liberalization. I use the index provided by Abiad, Detragiache and Tressel (2008) 

to gauge the degree of financial liberalization in a country and year. The financial 

liberalization index ranges from zero to one, where a value of one indicates maximum 

deregulation of the financial sector. The index takes into account seven different aspects of 

financial reform:  credit controls, interest rate controls, barriers to entry into the financial 

sector, state ownership of banks, securities market policies, banking regulation and 

supervision, and capital account restrictions. In each year, a country is given a score between 

zero and three for each of the seven categories, with zero corresponding to the highest degree 

of financial repression and three indicating full liberalization. The liberalization scores for 

each category are then added and converted into single, normalized indicator between zero 

and one. I use this aggregate financial liberalization index in my analysis unless explicitly 

stated otherwise. 

The credit controls component gauges the extent to which credit is directed, and high 

reserve requirements and ceilings on credit by banks are imposed. The component on interest 

rate controls accounts for restrictions on the determination of deposit and lending rates. 

                                                           
1
 Predictions regarding the effect of the control term on employment of skilled persons are less clear. One 

potential channel is that a relaxation of financing constraints following financial reform allows industries which 

rely heavily on external funds to invest in new capital. To the extent that capital is complementary to skilled 

labour this might lead to skill-upgrading. 
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Restrictions on the entry or activities of new or foreign financial institutions are captured by 

the entry barrier component. The state ownership component measures the share of bank 

assets controlled by state-owned banks. The banking regulation and supervision component is 

the only measure where more government intervention in form of the adoption of the Basel 

capital standards, greater independence and legal power of the supervisory authority, and 

larger coverage and increased effectiveness of supervision is coded as a reform. The capital 

account component increases in capital account openness. The security market component 

captures the extent to which government policies are used to encourage the development of 

security markets and security markets are open to foreign investors. Although interesting for 

the purposes of this study, restrictions on activities of banks such as the separation of 

investment banking and commercial banking are not taken into account in the construction of 

the financial liberalization index. Details about the criteria on which the components of the 

index are based are provided in table 1A in the appendix. 

Table 1 shows average financial liberalization scores over the period 1980-2005, and 

the indices for the years 1980 and 2005 for each of the 13 countries in my sample. On 

average, the financial sector in Austria was most regulated and the financial sector in the 

Netherlands most deregulated over the period. All countries progressively deregulated their 

financial sectors over time. However, five countries experienced a temporary tightening of 

regulation in the 1980s and the mid-1990s. For the two transition economies, Hungary and the 

Czech Republic, the financial liberalization index is only available as from 1991. In 1991 the 

financial sectors in both countries were still more regulated than those in the other countries 

in 1980. The transition countries have experienced the greatest changes to financial regulation 

over the sample period. Conversely, Germany and the Netherlands which had relatively light 

regulations in the 1980s have reformed least over time. Overall, there is a lot of variation in 

financial regluations across countries and years which can be exploited to identify the effects 

of the absorption of talent into the financial sector. 

 

Industry characteristics. The effect of financial liberalization should depend on the relative 

R&D-intensity and external finance dependence of real sectors. External finance dependence 

and R&D-intensities of real sectors were calculated based on US firm-level data from 

Compustat. These industry characteristics are supposed to capture an industry’s intrinsic or 

technological need for external funding and R&D activity.  Since Compustat firms are large 

and well-established and since they have access to security markets, they are likely to be 

relatively unconstrained in their use of external funds and skilled employees. Thus, their use 
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of these factors should approximate demand. I calculate these industry characteristics using 

data for the 1980s. It has been argued that in the 1980s, the financial system in the US was 

already sufficiently well developed to serve the financial needs of the real sectors (e.g. 

Krugman, 2009). Furthermore, the US financial sector in the 1980s was relatively small 

compared to later decades, suggesting that the competition for human resources from the 

financial sector was relatively limited at the time. Thus, data from the 1980s provide a good 

approximation of industries’ demand for external funds and skilled employees.  

Following Rajan and Zingales (1998), I assume that sectoral technological differences 

for the U.S. persist across countries. I exclude the U.S. from my sample in order to avoid 

potential endogeneity problems associated with the fact that my industry characteristics were 

calculated on the basis of US data. My analysis encompasses all manufacturing industries. 

These 13 industries are categorized according to the European Nace revision 1 classification.
2
 

As in Rajan and Zingales (1998), external finance is defined as the amount of desired 

investment that cannot be financed through internal cash flows. My measure of dependence 

on external finance is thus the industry-level median of the ratio of capital expenditures minus 

cash flows from operations divided by capital expenditures. The numerator and denominator 

for each firm are summed overall years before dividing. Cash flow is calculated using 

Compustat item 110, if available, and otherwise the sum of Compustat items 123, 125, 126, 

106, 213, and 217, plus the change in working capital (the sum of Compustat items 302, 303, 

and 304). Capital expenditure is calculated as the sum of Compustat items 128 (capital 

expenditure) and 129 (net acquisitions). I use the industry-level median of the ratio of 

research and development expenses to total assets as a measure of an industry’s R&D-

intensity.  

Table 2 shows external financial dependence and R&D-intensities for the 13 

industries. According to my R&D-intensity measure electrical and optical equipment is the 

most R&D-intensive manufacturing industry. The wood industry is least engaged in R&D 

activities. The textiles, leather and footwear industry is least dependent on external funds and 

the chemical industry most dependent on external funds. My two industry characteristics are 

highly correlated (ρ=0.79). I therefore present results both with and without the control for 

effects working through changes in credit market conditions. 

 

Productivity and employment. This paper uses different productivity and employment 

                                                           
2
 Compustat firms were assigned to Nace codes using the correspondence tables provided by the European 

Commission. The level of aggregation at the industry level was determined by the availability of data for the 

dependent variables from the KLEMS database. 
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indicators at the country-year-industry level from the EU KLEMS Growth and Productivity 

Accounts as dependent variables. The KLEMS database covers the EU member states and a 

small number of non-EU countries. My analysis is based on 11 European countries and two 

non-European countries for which the financial liberalization index is also available.
3
 My 

panel is unbalanced with the productivity series of some countries only beginning in the late 

1980s or early to mid-1990s.
4
  Given that changes to some of the components of the 

liberalization index such as the reforms to security market regulation were confined to the 

1980s in most countries I choose 1980 as the starting date for the sample. My sample ends in 

2005, the last year for which the financial liberalization index is available. 

The KLEMS database contains various productivity indicators which are generated 

from growth accounting. Value added growth is broken down into the contributions of hours 

worked, changes in labour composition, ICT capital services, non-ICT capital services and 

total factor productivity (see Mahony and Timmer (2009) for more details).  I use the 

contribution of total factor productivity to value added growth and the contribution of labour 

productivity to value added growth, which is defined as value added growth minus the 

contribution of hours worked, as dependent variables. Furthermore, I use the contribution of 

the knowledge economy to value added growth which is the sum of the growth contributions 

from investment in ICT capital, labour composition in terms of gender and skill, and total 

factor productivity. I also examine the effect of the absorption of highly skilled labour into 

finance on the growth rate of gross value added per hour worked and the growth rate of real 

value added.  

The KLEMS database also offers a number of employment indicators disaggregated 

by the skill-level of persons working in an industry. I use the share of hours worked by high 

skilled persons in an industry (skill-intensity) and the total number of hours worked by skilled 

individuals in an industry (skilled hours) as dependent variables. Since education levels have 

risen over time and skill-levels in the economy improved more generally, I also consider the 

ratio of the skill-intensity of a sector relative to the entire economy (relative skill-intensity) 

and the number of “skilled hours” in a sector relative to the total economy (relative skilled 

hours). High skilled persons are defined as persons with at least a bachelor degree or 

equivalent.  

Table 3 displays summary statistics of the variables for the full sample, and for high 

                                                           
3
 Italy, Spain and the UK were excluded from the sample because the definitions of skill-intensities of industries 

differ for these countries.  
4
 For Ireland the productivity series starts in 1989, for Germany in 1992, for Sweden in 1994, and for Hungary 

and the Czech Republic in 1996. 
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and low R&D-intensity sectors separately. High R&D-intensity sectors are defined as sectors 

with an R&D-intensity greater than or equal to the median R&D-intensity. Low R&D-

intensity sectors are sectors with below median R&D-intensity. The means of all outcome 

variables are larger in the subsample of high R&D-intensity industries. The productivity and 

growth indicators of low R&D-intensity sectors are more dispersed. The opposite is true for 

the employment indicators.  

 

 

4. Results 

 

4.1. Financial Liberalization and the Skill-intensity of Finance 

 

My identification strategy requires financial liberalization to induce a flow of skilled 

labour into finance. To explore this relationship, I regress the financial liberalization index on 

different indicators of employment of skilled individuals in finance. I include country fixed 

effects to account for systematic differences across the 13 countries. Standard errors are 

clustered at the country level. To assess whether the effect of financial liberalization merely 

works through an increase in the size of the financial sector I also include financial sector size 

as a control variable. Financial sector size is measured by the value added share of finance in 

total value added in a country and year and was obtained from the KLEMS database.  

The results in column (1) of table 4 indicate that the share of skilled individuals in the 

financial sector increases with financial reform. As the evidence in column (5) suggests, this 

is not merely due to low-skilled individuals leaving the sector: The number of hours worked 

by skilled individuals increases significantly with financial liberalization. The findings of a 

positive effect of financial liberalization on the skill-intensity and the skilled hours in finance 

relative to the economy in columns (3) and (7) indicate that the effect is not simply a 

reflection of a general rise in skill-levels over the past decades. Controlling for the positive 

effect of financial sector size on skill-levels in finance reduces the significance and magnitude 

of the coefficients on financial liberalization. The coefficients remain however significant at 

conventional levels of significance except in the case where skilled hours in finance relative 

to the economy is used as the dependent variable.  

The coefficients in the last four columns of table 4 capture the effect of financial 

liberalization on compensation of individuals engaged in the financial industry. While 

deregulation is not associated with a pay rise in the industry (unless financial sector size is 

controlled for), it increased financial sector pay relative to wages prevailing in the whole 

economy. The insignificant effect of liberalization on the absolute compensation in finance 
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might partly be due to data shortcomings.  The compensation data include wages, 

supplements and bonuses, but do not capture income from exercising stock options.  

 
 

4.2. The Effect of the Absorption of Talent into Finance on Skill Structures in Real 

Sectors 

 

This section presents results from estimating equation (1) with various indicators of 

employment in real sectors as dependent variables. These estimations allow verifying whether 

the rise in the skill-intensity of finance in response to financial liberalization affects the skill-

structure of the labour force especially in those real sectors which directly compete for talent 

with the financial sector. The results in table 5 suggest that the skill-intensity and the hours 

worked by skilled persons, both in absolute terms and relative to the total economy, grow 

relatively slower in R&D-intensive manufacturing sectors following financial reform.
5
 This 

supports the idea that talent was diverted away from those sectors which compete for talent 

with the financial sector.  

The coefficients on the interaction term of the financial liberalization index and 

external finance dependence are positive but not significant. This suggests that changes to 

funding conditions following financial deregulation did not have a heterogeneous impact on 

skill structures across industries with differing needs for external funds.  

 
. 
4.3. Productivity and Growth Effects of the Absorption of Talent into Finance 

 

To test how the diversion of talent into finance and away from non-financial sectors 

affects real sector performance I estimate equation (1) using various productivity and value 

added growth indicators as dependent variables. The results are presented in table 6. The 

negative coefficients on the interaction term between the liberalization index and R&D-

intensity in the first six specifications lend support to the hypothesis that the absorption of 

skilled labour by the financial sector comes at the cost of slower productivity growth in real 

sectors. Financial deregulation disproportionally reduces the contributions of labour 

productivity and total factor productivity in R&D-intensive sectors. The results in columns (5) 

and (6) show that financial deregulation is also associated with a disproportional decrease in 

the contribution of the knowledge economy to value added growth in R&D-intensive sectors. 

These negative effects on the sources of value added growth combine to a negative overall 

                                                           
5
 Note that the regressions in table 5 are specified in terms of growth rates. Using levels for the dependent 

variables yields insignificant coefficients on the main variables of interest.  
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effect on the growth rate of value added per hour worked and total value added growth as the 

results in the last four columns of table 6 indicate. 

Accounting for changes in capital markets by including an interaction term between 

external finance dependence and the liberalization index increases the size of the negative 

effect of talent absorption on my outcome variables. The positive coefficients on the control 

variable are significant except in the specification with the growth rate of value added per 

hour worked as the dependent variable. This finding is in line with existing evidence showing 

that financial liberalization leads to more liquid stock markets (Levine and Zervos, 1998), 

reductions in the cost of capital (Charis and Henry, 2002), a relaxation of capital constraints 

(Lins, Strickland and Zenner (2003), Gelos and Werner (2002), Gupta and Yuan (2009), and 

Laeven (2003)) and improvements in the efficiency of capital allocation (Galindo et al. (2007) 

and Abiad et al. (2008)). These improvements which might partially be attributable to a more 

skilled labour force in finance seem to translate into productivity and growth gains especially 

for those sectors which rely strongly on external funds. 

To interpret the coefficients in table 6 it is useful to compare the differential effect of 

financial liberalization on industries with high and low R&D-intensities. The differential 

effect in terms of the change in the outcome variable in percentage points and in terms of the 

share of the variation in the respective dependent variable that the effect explains is shown at 

the bottom of the table. I evaluate the differential effects for a change in the liberalization 

index of 0.53 which corresponds to the mean change that the countries in my sample 

experienced between 1980 and 2005.
6
 The point estimate on the main interaction term in 

column (10) indicates for instance that loosening financial regulation in such a way that my 

index increases by 0.53 reduces the difference in value added growth between a relatively 

R&D-intensive industry such as rubber and plastic (75
th 

percentile of the R&D-intensity 

distribution) and a less R&D-intensive industry such as food, beverages and tobacco (25
th

 

percentile of the R&D-intensity distribution) by roughly 2.6 percentage points.
7
 The 

coefficients in columns (2), (4), and (6) indicate that the growth rate of the respective 

dependent variable in rubber and plastic relative to food, beverages and tobacco falls by 

roughly 2 percentage points following deregulation.  This corresponds to roughly 0.1 standard 

deviations of the respective outcome variable and suggests that the diversion of talent in 

response to the liberalization of finance has a sizable impact on the real economy.  

                                                           
6
 The mean change lies slight below the median change which is 0.56. For the Czech Republic and Hungary the 

change refers to the years 1990 and 2005. 
7
 The differential effect is calculated as {(-3.65)*(0.0233-0.0101)*(0.18) - (-3.65)*(0.0233-0.0101)*0}*100. 
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My estimates highlight that there are bright and dark sides to financial liberalization. 

How real sectors are affected by financial sector reforms depends on their relative reliance on 

external funds and skilled labour. Industries which use little external funds but are very R&D-

intensive suffer most from the liberalization process. Conversely, low-R&D industries which 

are very reliant on external funds enjoy the upside of the liberalization process. Comparing 

the size of the brain drain-effect and the effect of financial liberalization which operates via 

changes in capital markets for individual manufacturing industries, I find that the net effect on 

the outcome variables is only positive for the wood and the coke industry. These two 

industries rank lowest on R&D-intensity but rely strongly on external funds. Thus, even if the 

positive effect on the interaction between external finance dependence and liberalization was 

fully attributable to skill-upgrading in the financial sector, the net effect of the absorption of 

talent into finance is negative for the vast majority of manufacturing industries.  

My results also hold if Italy, Spain and the UK are added to the sample. These three 

countries were excluded from the main analysis because skill-intensities are defined 

differently for them. Furthermore, conclusions are similar if equation (1) is estimated with the 

lagged financial liberalization index instead of the contemporaneous one. It is reasonable to 

assume that adjustments of the labour market to financial reform do not all take place 

instantaneously. Given that incremental changes of the liberalization index over consecutive 

years are very frequent for my sample I do not explore the dynamics of this relationship 

further.  

 

4.4. Decomposition of the Effect of Financial Liberalization  

 

To test which specific reforms drive the diversion of talent into finance, I also estimate 

equation (1) with each of the seven components of the financial liberalization index instead of 

the combined liberalization index. Each component is interacted with the R&D-intensity 

measure and the seven interaction terms are jointly included in the model. The regression 

results suggest that the disproportional slowdown in productivity and value added growth in 

R&D-intensive industries is mainly driven by policies encouraging the development of 

security markets. The coefficients on the interaction terms between R&D-intensity and the 

other components are never significant. Since the components of the index are positively 

correlated with each other multicollinearity problems loom large. The results from these 

estimations are thus no more than indicative and are not presented here.8  

                                                           
8
 The results are available on request. 
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To gauge the impact of security market liberalization while limiting the 

multicollinearity problem, I also estimate equation (1) with interaction terms of R&D-

intensity with the security market component on the one hand and a combined indicator for 

the remaining other components on the other hand. The combined indicator is the sum of the 

remaining six components. The combined indicator and the security market component were 

rescaled to take values between 0 and 1 where higher values indicate increased liberalization.9 

The results reported in table 7 provide corroborating evidence of the importance of security 

market liberalization in diverting talent from the real sectors to the financial sector.
10

   The 

significance of this effect declines however when changes to credit market conditions are 

controlled for.   

The finding of a brain-drain effect associated with policies encouraging the 

development of security markets is in line with expectations. The growth of security markets 

entailed the creation of high wage/high skill jobs in asset management, trading, and broker-

dealer activities which attracted talent to the financial industry. Especially traders have been 

among the top earners of the industry. It has been argued that performance-based bonuses 

gave traders an incentive to take on excessive risks and proposals for regulating their pay 

were brought forward in the aftermath of the crisis.  

 

 

5. Robustness 

 

The two most important challenges for identification in my setup are the potential 

endogeneity of the decision to liberalize the financial sector, and the possibility that other 

reforms were introduced concurrently with financial liberalization. I address each of these in 

turn. Furthermore, this section tests whether results differ across subsets of countries with 

differing risk-taking propensities for financial institutions. 

 

5.1. Exogeneity 

 

A concern with my estimation methodology is that financial liberalization might be 

endogenous in my setup. The decision of a country to liberalize its financial sector could be 

                                                           
9
 The correlation between the two variables is roughly 0.5. 

10
 The standard error for the interaction terms between the R&D-intensity and the indicator for the remaining 

six components in table 7 is missing. Standard errors clustered by industry and country have been generated 
using the command provided by Mitchell Petersen which implements the estimation procedure described in 
Cameron, Gelbach and Miller (2011) . Since the command involves subtracting off the variance matrix clustered 
by industry-country, standard errors might be missing due to negative values. 
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driven by the evolution of its industrial structure over time and by the emergence of growth 

opportunities for a particular set of industries. Financial reform could also be the result of 

lobbying efforts by different real sectors. Thus, my specification could suffer from reverse 

causality. 

These concerns are mitigated by the fact that my sample consists mostly of EU 

countries where deregulation of the financial sector was driven by EU legislation. National 

developments did therefore not play a dominant role in shaping the deregulation process. This 

applies especially for the second half of the sample period.   Legislation to create a Single 

Market in financial services included for instance the creation of a “single passport” which 

allowed credit institutions legally established in one member state to provide financial 

services in other member states without further authorization. The directive also sought to 

harmonize regulatory standards more generally. The principle of a single license and 

harmonized regulation was subsequently extended to other financial institutions. Another 

milestone for opening up national financial systems was the Directive on Liberalization of 

Capital Flows which abolished capital controls. A further step towards removing restrictions 

on cross-border activities of financial services, introducing a consistent regulatory 

environment and promoting the free flow of capital within the EU was the adoption of the 

Financial Services Action Plan (FSAP).
11

 The FSAP was supposed to be implemented by 

2005, but many measures were due to be introduced at earlier dates. While initiatives at the 

EU-level drove the process of financial liberalization, the timing and implementation differed 

across countries, resulting in variation in the financial liberalization index. Further variation is 

introduced by the fact that some countries joined the EU during the sample period. Sweden 

entered the EU in 1995. Hungary and the Czech Republic joined in 2004 and deregulated 

gradually to meet the accession criteria. 

This argument does not apply to Japan and Australia, the two non-EU countries in my 

sample. The evidence presented in table 8 panel a shows that my results continue to hold for 

the subsample of European countries. Large or wealthy EU countries had more influence in 

shaping EU regulations, and might have used this political power to pursue national growth 

strategies. There is no obvious way of sorting EU countries according to their political power 

- not least because the power structure changed over time. Arguably, Germany stands out as a 

political leader throughout my sample period. I therefore re-estimate my productivity and 

                                                           
11

Measures laid out by the FSAP include the provision of an updated EU passport to security firms and the 

introduction of new trading venues (such as multilateral trading facilities) in order to foster the emergence of a 

single cross-border securities market. Another objective of the FSAP was the adoption of prudential rules such 

as new capital-adequacy rules for banks based on the Basel Accord.   
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growth regressions without Australia, Germany and Japan. The evidence presented in table 8 

panel b confirms that my results also hold for this subsample of countries where the 

liberalization process was more likely driven by exogenous forces.  

A negative coefficient on the main interaction term is only reconcilable with causality 

running from real sector performance to financial reform if R&D-intensive industries were 

expected to perform worse than other industries in the years prior to reforms or if, possibly 

due to a loss in competitiveness, R&D-intensive industries had less influence in shaping the 

political process. To test whether reverse causality is a concern I examine the relationship 

between the degree of financial liberalization in a country and the relative strength of a 

country’s high and low R&D industries in the year prior to a major change in a country’s 

liberalization index. Industries with an R&D-intensity above the median in my sample are 

classified as high R&D industries and industries with an R&D-intensity below the median are 

classified as low R&D industries.  I divide the average performance of high R&D industries 

by that of low R&D industries for each of my outcome variables in the year prior to a change 

in the financial index and correlate the ratios with the change in the financial index.
12

 The 

absence of a significant correlation between any of the performance ratios and the change in 

financial reform suggests that financial reforms were not introduced to accommodate less 

R&D-intensive industries with large growth potential or strong bargaining power. 

Furthermore, there is no relationship between the R&D-intensity of an industry and any of my 

outcome variables from equation (1) prior to regulatory changes. If causality ran from 

industry performance or political strength to financial reform we should observe a negative 

relationship between these variables. 

 

5.2. Controlling for Other Economic Reforms and for Financial Sector Size 

 

This section addresses the concern that measures to liberalize the financial sector 

might have coincided with other structural reforms which also had a differential effect across 

real sectors. Especially in Hungary and the Czech Republic financial liberalization might have 

been part of a more general transition process from a centrally planned economy to a market 

economy.  In order to ensure that my results are not driven by concurrent reforms I include 

different sets of reform indicators as controls: An index of overall “economic freedom” which 

captures the broad institutional and economic structure of a country, a set of indicators for 

                                                           
12

 A change in financial regulation for this purpose was defined as a change in the liberalization index by more 

than 2/21. Setting a threshold is necessary because incremental changes in the index within a country over time 

are very frequent. 
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labour market regulations, and a set of macroeconomic variables which reflect macro-reforms. 

I use the index of economic freedom provided by the Fraser Institute. The Fraser index 

takes into account the size of the government, legal structures and the security of property 

rights, access to sound money (money supply growth, inflation and the volatility of inflation), 

freedom to trade internationally, and the regulation of credit, labour and business. 
13

  The 

advantage of the Fraser index over other indices of economic freedom is that it dates back to 

the 1970s. The Fraser index is only available on a yearly basis after the year 2000. Before that 

year, the index is available every 5 years and yearly observations for each country were 

obtained by interpolation. 

Labour market reforms are likely to be particularly important in shaping the allocation 

of labour between sectors and in determining productivity. I therefore control for labour 

market regulations in a separate regression. I use three indicators of labour market regulation 

provided by the OECD: The strictness of employment regulation regarding individual 

dismissal, a dummy variable indicating the presence of a statutory minimum wage in a 

country, and a measure of the public expenditure on labour market programmes as a share of 

GDP.
14

 Some of these reforms are more binding for low-skill workers and might therefore 

affect sectors with different skill-intensities differently.  

Controlling for all potentially relevant regulations and establishing the exact timing 

and extent of the reforms for all the countries in my sample is not feasible. Rather than 

measuring reforms directly, I adopt an indirect approach and control for continuous macro 

variables which capture the effect of macro reforms. I thus include the level of inflation, trade 

openness as measured by the ratio of exports and imports to GDP and government 

consumption as a share of GDP in the regression.  

The results from adding interaction terms between my industry characteristics and the 

control variables to the original value added growth regression are reported in columns (1) to 

(3) of table 9. For all sets of control variables, the original results hold and the magnitude of 

the coefficients of interest is very similar to the ones displayed in table 6. Results point in the 

same direction if the other dependent variables from table 6 are used.
15

   

Finally, I assess whether the size of the financial sector drives my results. As a 

measure of financial size I use the ratio of private credit by deposit money banks to GDP and 

                                                           
13

 See http://www.freetheworld.com/ for more details on the construction of the Fraser index. 
14

 The latter includes the spending of the main national public employment service, costs for training, job 

rotation and sharing, the provision of employment services and start-up incentives, job creation and support of 

employment and rehabilitation. 
15

 These results are available on request. 

http://www.freetheworld.com/
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the value added share of the financial sector in total value added. The results are shown in 

columns (4) and (5) of table 9. While the coefficients on the interaction terms between the 

industry characteristics and financial sector size are not significant the original finding of a 

brain-drain effect continues to hold. 

 

5.3. Government Support and Risk-Taking by Financial Institutions   

 

The financial sector is a particularly attractive career choice for talent if rewards that 

can be earned in this sector are large. It is likely that government support of banks interacts 

with policies to liberalize the financial sector in determining the returns for talented 

individuals in finance. Government support may exacerbate moral hazard problems and lead 

banks to take on risks which boost the compensation of employees. We should therefore 

observe that the effect of the diversion of talent into the financial sector following financial 

reform is stronger in countries with extensive safety nets for financial institutions.   

Most empirical studies on the link between government support and bank risk-taking 

come to the conclusion that public guarantees increase the risk-taking behaviour of banks.  It 

has been shown that risk-taking by banks increases in the presence of explicit government 

guarantees such as deposit insurance schemes (e.g. Chernykh and Cole (2011), Ioannidou and 

Penas (2010), Hovakimian, Kane and Laeven (2003), Demirgüç-Kunt and Detragiache 

(2002)). There is also evidence suggesting that banks which are large or perceived as being 

too big to fail adopt riskier strategies (e.g. Boyd and Runkle (1993), Boyd and Gertler (1994), 

Schnabel (2004, 2009)). Gropp, Hakenes and Schnabel (2011) construct a measure of the 

extent of public guarantees for banks which encompasses both explicit and implicit 

government guarantees using rating information from Fitch/IBCA. The authors obtain 

“bailout-probabilities” of individual banks by gauging the difference between banks’ 

Individual Rating, a rating which ignores the possibility of government support, and the 

Issuer Rating, a rating which takes into account external support. Based on these bailout 

probabilities the authors calculate the market share of insured banks for individual countries. 

Higher values of this share can be due to a large share of publicly owned banks or due to the 

existence of explicit or implicit government guarantees. For my sample of countries public 

ownership of banks and the share of insured banks are not correlated, suggesting that 

differences across countries are mainly driven by differences in government guarantees.  

I split my sample into a subsample of countries with an above median market share of 

public insurance and a subsample of countries with a below median share. For both measures 
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of the market share of public insurance the subsample of above median insurance consists of 

Australia, Finland, France, Germany, Sweden and the Netherlands. I run separate regressions 

for each of the two subsamples to test whether the absorption of skilled labour into finance 

varies depending on public support for banks. The results reported in table 10 show that the 

differential effect of financial liberalization on growth and productivity is only significant for 

the subset of countries where financial institutions enjoy a lot of government support (Panel 

A). For the subset of countries where government support is less prevalent, the effect is never 

significant (Panel B). The coefficients for the two subsamples are however not significantly 

different from each other. 

 

 

6. Conclusion 

 

This paper has examined whether the absorption of talent into the financial sector 

affects the performance of real sectors. To identify this effect I have exploited variations in 

liberalization patters across countries and time and heterogeneous responses of manufacturing 

sectors with different skill-intensities. I show that liberalization was associated with an 

increase in the skill-intensity of the financial sector. This diversion of talent into the financial 

sector is reflected in changes in the skill-structure of real sectors: I show that the skill-

intensity of industries which are very R&D-intensive grows relatively slower following 

liberalization. My results suggest that this comes at the cost of productivity and growth in real 

sectors. I find that financial liberalization disproportionally reduces labour productivity, total 

factor productivity and value added growth in skill-or R&D-intensive industries. 

This brain-drain effect is counterbalanced by effects working through changes in 

credit markets. I show that financial liberalization disproportionally increases productivity 

and growth in industries which rely heavily on external funds. The combined effect thus 

depends on an industry’s relative reliance on external funds and skilled labour. My findings 

indicate that the combined effect of financial liberalization is only positive for two of the 13 

manufacturing industries. Thus, even if the finding of disproportional improvements in the 

performance of industries which rely heavily on external funds was entirely due to skill-

upgrading in financial institutions, the brain-drain effect associated with a diversion of talent 

dominates for the majority of manufacturing sectors. In order to draw conclusion about the 

welfare impact of the talent absorption into finance for individual countries it would however 

be necessary to take into account possible effects on the performance of non-manufacturing 
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sectors and the financial sector itself. 

My analysis draws attention to the fact that financial liberalization was associated with 

an attraction of talent into the financial sector which had severe ramifications for the most 

innovative real sectors in the economy. Combined with the finding of rents in finance by 

earlier research, my evidence suggests that the new profit or rent-seeking opportunities that 

arise from financial liberalization necessitate a revision of compensation arrangements to 

ensure an efficient allocation of talent between the financial and the real sectors of the 

economy.  
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APPENDIX 

 

 

Table 1 Financial liberalization index 

 

This table shows the financial liberalization indices in 1980 and 2005, and the mean of the index over 

the period from 1980 to 2005 for each of the countries in my sample.  

 

Country Index 1980 Index 2005 Mean Index 1980-2005 

Australia 0.095 1 0.751 

Austria 0.369 0.929 0.627 

Belgium 0.536 1 0.777 

Czech Republic 

 

0.917 0.705 

Denmark 0.393 1 0.814 

Finland 0.357 0.810 0.706 

France 0.286 1 0.786 

Germany 0.714 0.905 0.839 

Hungary 

 

0.964 0.749 

Ireland 0.560 1 0.860 

Japan 0.429 0.857 0.696 

Netherlands 0.774 1 0.913 

Sweden 0.381 0.952 0.825 

 

 

 

Table 2 Industry characteristics: R&D-intensities and external finance dependence 

 

The industry characteristics are calculated using Compustat data from 1980 to 1989. The R&D-

intensity of an industry is defined as the median ratio of R&D-expenses over assets. The external 

finance dependence of an industry is defined as the median ratio of capital expenditures minus cash 

flows from operations divided by capital expenditures. 

 

Nace-Code Industry R&D-Intensity External Finance Dependence

20 Wood 0.006 0.173

23 Coke, refined petroleum & nuclear fuel 0.006 0.112

21t22 Pulp, paper, printing & publishing 0.008 0.004

15t16 Food, beverages & tobacco 0.010 -0.028

17t19 Textiles, leather & footwear 0.011 -0.193

27t28 Metals 0.012 0.059

26 Other non-metallic mineral products 0.013 0.061

36t37 Manufacturing, n.e.c.; recycling 0.019 0.057

29 Machinery, n.e.c. 0.022 -0.039

25 Rubber & plastic 0.023 0.210

34t35 Transport equipment 0.023 0.238

24 Chemicals & chemical products 0.058 0.563

30t33 Electrical & optical equipment 0.077 0.433
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Table 3 Descriptive statistics 

 

This table shows the means, the standard deviations (st.dev.) and number of observations (Obs.) for 

the dependent variables used in this study. The first three columns report these statistics for the full 

sample. The next three columns show the statistics for industries with below median R&D-intensity 

and the last three columns for industries with above median R&D-intensity. The different 

contributions to value added growth are in percentage points. The growth variables are in % p.a.. The 

estimations are based on these variables divided by 100.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mean St.Dev. Obs. Mean St.Dev. Obs. Mean St.Dev. Obs.

Productivity and  growth

Contribution of labour 3.229 13.469 3432 2.192 17.817 1584 4.117 7.951 1848

productivity to value added growth

Contribution of TFP 1.775 13.468 3432 0.942 17.903 1584 2.488 7.818 1848

 to value added growth

Contribution of the knowledge economy 2.460 13.406 3432 1.645 17.824 1584 3.158 7.777 1848

 to value added growth

Growth of value added 3.608 13.161 4017 2.828 17.236 1854 4.276 8.134 2163

per hour worked

Growth of value added 2.340 13.728 3432 0.916 17.882 1584 3.561 8.531 1848

Employment of skilled persons

Share of hours worked by high 8.342 6.399 3718 7.511 5.830 1716 9.054 6.769 2002

skilled persons

Relative share of hours worked 0.615 0.294 3718 0.550 0.270 1716 0.672 0.302 2002

by high skilled persons

Hours worked by 39.261 110.018 3718 33.523 93.134 1716 44.179 122.463 2002

skilled persons (mn)

Relative hours worked by 0.009 0.007 3718 0.008 0.007 1716 0.010 0.008 2002

skilled persons

Full sample Low R&D industries High R&D industries
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Table 4 Financial liberalization and the skill-intensity of finance 

 

This table reports results from regressing the financial liberalization index (Liberalization) on the share of hours worked by skilled persons in the financial 

sector (skill-intensity), the share of hours worked by skilled persons in finance relative to the total economy (relative skill-intensity), the number of hours 

worked by skilled individuals in finance (skilled hours) and the number of hours worked by skilled individuals in finance relative to the total economy 

(relative skilled hours), the real hourly compensation in the financial industry (hourly compensation) and hourly compensation in the financial industry 

relative to the total economy (relative hourly compensation). Real hourly compensation was obtained by deflating compensation with the CPI from the OECD. 

Financial sector size is measured by the value added share of finance in total value added for a country and year and was obtained from the Klems database.  

The sample consists of 13 countries which are observed over the period 1980-2005. I include country fixed effects in the regressions. Standard errors in 

parenthesis are clustered by country. *, ** and *** indicate statistical significance at the 10, 5 and 1% level. 

 

 

 

 

 
 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Liberalization 0.263*** 0.242*** 0.381** 0.285* 2.155* 1.757** 0.011* 0.005 2.233 1.411* 0.396* 0.380*

(0.046) (0.049) (0.152) (0.140) (1.185) (0.765) (0.005) (0.006) (1.344) (0.741) (0.212) (0.200)

Financial sector 1.199 5.564* 22.95 0.336* 49.94 0.926

size (1.355) (2.716) (27.56) (0.187) (38.77) (3.004)

(value added share of finance)

Country FEs yes yes yes yes yes yes yes yes yes yes yes yes

Observations 286 286 286 286 286 286 286 286 311 311 311 311

R-squared 0.970 0.971 0.991 0.991 0.970 0.971 0.981 0.983 0.987 0.988 0.992 0.992

Skill-intensity Relative skill intensity Skilled hours Relative skilled hours Hourly compensation Relative hourly compensation
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Table 5 Effect of the absorption of talent into finance on skill structures in real sectors 

 

This table reports results from estimating equation (1) for 13 countries over the period 1980-2005. The 

dependent variables are the growth rates of the share of hours worked by skilled persons in an industry 

(skill-intensity), the share of hours worked by skilled persons in an industry relative to the total 

economy (relative skill-intensity), the number of hours worked by skilled individuals in an industry 

(skilled hours) and the number of hours worked by skilled individuals in an industry relative to the 

total economy (relative skilled hours). R&D-intensity and external finance dependence are industry 

characteristics which are interacted with the financial liberalization index for a country and year 

(Liberalization). Industry size is the value added share of an industry. I include industry-year fixed 

effects and country-year fixed effects. The standard errors in parenthesis are clustered by country and 

industry. *, ** and *** indicate statistical significance at the 10, 5 and 1% level.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8)

R&D-intensity*Liberalization -0.429* -0.450 -0.429* -0.450 -1.123* -2.133* -1.123* -2.133*

(0.242) (0.309) (0.242) (0.309) (0.636) (1.199) (0.636) (1.199)

Ext.fin.dependence*Liberalization 0.00277 0.00277 0.137 0.137

(0.0333) (0.0333) (0.101) (0.101)

Industry Size 0.0679 0.0675 0.0679 0.0675 0.389*** 0.368** 0.389*** 0.368**

(value added share) (0.0517) (0.0522) (0.0517) (0.0522) (0.146) (0.145) (0.146) (0.145)

Industry x Year FEs yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes

Observations 3,588 3,588 3,588 3,588 3,588 3,588 3,588 3,588

R-squared 0.621 0.621 0.473 0.473 0.521 0.521 0.416 0.417

Growth of relative

skilled hours

Growth of 

skill-intensity

Growth of relative

skill-intensity

Growth of 

skilled hours
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Table 6 Effect of the absorption of talent into finance on labour productivity, TFP and value added growth in real sectors 

 

This table reports results from estimating equation (1) for 13 countries over the period 1980-2005. The dependent variables are the contribution of labour 

productivity, TFP and the knowledge economy to value added growth, and the growth rates of value added per hour worked and value added. R&D-intensity and 

external finance dependence are industry characteristics which are interacted with the financial liberalization index for a country and year (Liberalization). 

Industry size is the employment share of an industry. I include industry-year fixed effects and country-year fixed effects. The standard errors in parenthesis are 

clustered by country and industry. *, ** and *** indicate statistical significance at the 10, 5 and 1% level.  

 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

R&D-intensity*Liberalization -1.354* -2.855** -1.286*** -2.319*** -1.313** -2.512*** -1.135** -1.626*** -1.794 -3.650**

(0.810) (1.131) (0.472) (0.778) (0.594) (0.933) (0.551) (0.389) (1.092) (1.490)

Ext.fin.dependence*Liberalization 0.203* 0.140* 0.162** 0.0667 0.251*

(0.119) (0.0797) (0.0808) (0.0502) (0.145)

Industry Size 0.546 0.481 0.371 0.327 0.340 0.289 0.416 0.398 0.815 0.735

(employment share) (0.652) (0.638) (0.559) (0.552) (0.557) (0.546) (0.526) (0.524) (0.740) (0.727)

Industry x Year FEs yes yes yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes yes yes

Differential Effect -0.954 -2.012 -0.906 -1.634 -0.925 -1.770 -0.800 -1.146 -1.264 -2.573

(change in percentage points)

Differential Effect -0.071 -0.149 -0.067 -0.121 -0.069 -0.132 -0.061 -0.087 -0.001 -0.002

(in terms of st.deviations)

Observations 3,432 3,432 3,432 3,432 3,432 3,432 4,017 4,017 3,432 3,432

R-squared 0.242 0.242 0.207 0.207 0.219 0.219 0.248 0.248 0.261 0.261

Contribution of labour Contribution of TFP Contribution of the knowledge Growth of value added Growth of value added

productivity to value added growth  to value added growth  economy to value added growth per hour worked
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Table 7 Decomposition of the Effect of Financial Liberalization 

 

This table reports results from estimating equation (1) with the security market component and a combined indicator of the remaining six components of 

the liberalization index (Other_components) instead of the aggregate liberalization index.  The combined indicator consists of the sum of the six 

components of the liberalization index other than the security market component. The security market component and the combined indicator of the 

remaining components are measured on a scale from 0 to 1. The dependent variables are the contributions of labour productivity, TFP and the knowledge 

economy to value added growth, and the growth rates of value added per hour worked and value added. R&D-intensity and external finance dependence are 

industry characteristics. Industry size is the employment share of an industry. I include industry-year fixed effects and country-year fixed effects. The standard 

errors in parenthesis are clustered by country and industry. *, ** and *** indicate statistical significance at the 10, 5 and 1% level.  

 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

R&D-intensity*Securitymarkets -1.019* -1.598 -0.936* -1.309 -0.998* -1.446 -0.879*** -0.743** -1.272** -1.589

(0.600) (1.410) (0.524) (1.639) (0.554) (1.633) (0.223) (0.367) (0.630) (1.342)

R&D-intensity*Other_components -1.254* -2.589** -1.187*** -2.105*** -1.217** -2.283** -0.863* -1.315 -1.652* -3.258**

(0.719) (1.036) (0.418) (0.754) (0.519) (0.886) (0.458) (0.953) (1.359)

Ext.fin.dependence*Securitymarkets 0.0768 0.0495 0.0595 -0.0182 0.0412

(0.121) (0.154) (0.152) (0.0449) (0.0937)

Ext.fin.dependence*Other_components 0.181* 0.124* 0.144** 0.0615 0.217

(0.101) (0.0665) (0.0693) (0.0499) (0.131)

Industry Size 0.529 0.464 0.356 0.311 0.324 0.272 0.416 0.399 0.794 0.714

(employment share) (0.643) (0.630) (0.550) (0.544) (0.548) (0.537) (0.526) (0.523) (0.727) (0.714)

Industry x Year FEs yes yes yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes yes yes

Observations 3,432 3,432 3,432 3,432 3,432 3,432 4,017 4,017 3,432 3,432

R-squared 0.242 0.242 0.207 0.208 0.219 0.219 0.248 0.248 0.261 0.262

Growth of value added

productivity to value added growth  to value added growth  economy to value added growth per hour worked

Contribution of labour Contribution of TFP Contribution of the knowledge Growth of value added 
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Table 8 Robustness: Excluding Australia, Japan and Germany from the sample  

 

This table reports results from estimating equation (1) for the period 1980-2005. Australia, Japan and Germany are excluded from the sample. The dependent 

variables are the contribution of labour productivity, TFP and the knowledge economy to value added growth, and the growth rates of value added per hour 

worked and value added. R&D-intensity and external finance dependence are industry characteristics which are interacted with the financial liberalization index 

for a country and year (Liberalization). Industry size is the employment share of an industry. I include industry-year fixed effects and country-year fixed effects. 

The standard errors in parenthesis are clustered by country and industry. *, ** and *** indicate statistical significance at the 10, 5 and 1 % level.

  

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

R&D-intensity*Liberalization -0.844 -1.931* -0.848** -1.459*** -0.823* -1.584*** -0.772** -0.952*** -1.258 -2.671*

(0.746) (1.116) (0.337) (0.303) (0.475) (0.545) (0.312) (0.333) (1.097) (1.612)

Ext.fin.dependence*Liberalization 0.148 0.0831* 0.104** 0.0246 0.193

(0.115) (0.0446) (0.0481) (0.0287) (0.155)

Industry Size 0.433 0.388 0.307 0.282 0.266 0.235 0.397 0.390 0.558 0.501

(employment share) (0.680) (0.663) (0.584) (0.576) (0.588) (0.576) (0.530) (0.523) (0.755) (0.736)

Industry x Year FEs yes yes yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes yes yes

Observations 2,795 2,795 2,795 2,795 2,795 2,795 3,341 3,341 2,795 2,795

R-squared 0.257 0.257 0.223 0.223 0.236 0.236 0.265 0.265 0.272 0.272

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

R&D-intensity*Finlib -0.788 -1.816* -0.776*** -1.359*** -0.749** -1.483*** -0.702* -1.068*** -1.188 -2.510*

(0.662) (1.000) (0.154) (0.237) (0.345) (0.421) (0.372) (0.354) (1.030) (1.477)

Ext.fin.dependence*Finlib 0.140 0.0795 0.100 0.0500 0.180

(0.122) (0.0617) (0.0612) (0.0548) (0.157)

Industry Size 0.423 0.378 0.277 0.251 0.231 0.199 0.400 0.383 0.541 0.483

(employment share) (0.630) (0.616) (0.523) (0.517) (0.527) (0.516) (0.518) (0.516) (0.709) (0.694)

Industry x Year FEs yes yes yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes yes yes

Observations 2,613 2,613 2,613 2,613 2,613 2,613 3,003 3,003 2,613 2,613

R-squared 0.282 0.282 0.240 0.240 0.256 0.257 0.287 0.287 0.300 0.301

Panel B: Exlcuding Australia, Germany and Japan from the sample

Panel A: Exlcuding Australia and Japan from the sample

productivity to value added growth  to value added growth  economy to value added growth per hour worked

Contribution of labour Contribution of TFP Contribution of the knowledge Growth of value added Growth of value added

Growth of value added

productivity to value added growth  to value added growth economy  to value added growth per hour worked

Contribution of labour Contribution of TFP Contribution of the knowledge Growth of value added 
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Table 9 Robustness: Controlling for other reforms and for financial sector size. 

  

This table reports results from estimating equation (1) for 13 countries over 1980-2005. The dependent 

variable is value added growth. R&D-intensity and external finance dependence are interacted with the 

financial liberalization index (Liberalization) and with an index of economic freedom, a set of labour 

market regulations, macroeconomic variables and the size of the financial sector as control variables. 

The indicator of economic freedom is the Fraser Index. The set of labour market regulations consists 

of the strictness of employment protection, the existence of a minimum wage, and the expenditure on 

labour market programmes as a share of GDP. Trade openness, inflation and government consumption 

as a share of GDP capture the effect of macro-reforms. The ratio of private credit by deposit money 

banks to GDP and the value added share of finance in total value added are measures of financial 

sector size. Industry size is the employment share of an industry. I include industry-year fixed effects 

and country-year fixed effects. The standard errors in parenthesis are clustered by country and 

industry. *, ** and *** indicate statistical significance at the 10, 5 and 1% level. 

 

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

Growth of Growth of Growth of Growth of Growth of 

value added value added value added value added value added

R&D-intensity*Liberalization -3.467** -3.667*** -3.396** -3.857** -2.634*

(1.681) (1.363) (1.718) (1.628) (1.556)

Ext.fin.dependence*Liberalization 0.263* 0.368** 0.240* 0.272 0.212

(0.145) (0.156) (0.142) (0.176) (0.135)

R&D-intensity*Fraser Index -0.112

(0.361)

Ext.fin.dependence*Fraser Index -0.00892

(0.0594)

R&D-intensity*employment protection 0.322

(0.400)

Ext.fin.dependence*employment protection -0.0237

(0.0312)

R&D-intensity*expenditure on programmes 0.325

(0.439)

Ext.fin.dependence*expenditure on programmes -0.0376

(0.0380)

R&D-intensity*Minimum Wage -0.0184

(0.337)

Ext.fin.dependence*Minimum Wage -0.0519*

(0.0302)

R&D-intensity*trade openness -0.000396

(0.00851)

Ext.fin.dependence*trade openness 7.12e-05

(0.000648)

R&D-intensity*government consumption 0.0114

(0.0648)

Ext.fin.dependence*government consumption -0.00112

(0.00478)

R&D-intensity*inflation 0.0852

(0.0699)

Ext.fin.dependence*inflation -0.00337

(0.00813)

R&D-intensity*credit to GDP -0.00414

(0.00630)

Ext.fin.dependence*credit to GDP 0.000277

(0.000478)

R&D-intensity*value added share finance -0.371

Ext.fin.dependence*value added share finance 0.0148

(0.0116)

Industry Size 0.761 0.763 0.773 0.731 0.711

(employment share) (0.750) (0.736) (0.804) (0.760) (0.720)

Industry x Year FEs yes yes yes yes yes

Country x Year FEs yes yes yes yes yes

Observations 3,432 2,912 3,432 3,328 3,432

R-squared 0.262 0.257 0.262 0.267 0.263
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Table 10 Regressions for subsamples of countries classified by the extent of government                      

                                                            guarantees for banks 

 

This table reports results from estimating equation (1) for the period 1980-2005 for two subsamples of countries. The results for the subset of countries with 

extensive public support for banks are shown in panel A (AUS, FIN, FRA, GER, NLD, SWE). The results for countries with weaker public support are presented 

in panel B (AUT, BEL, CZE, DNK, HUN, IRL, JPN). The dependent variables are the contribution of labour productivity, TFP and the knowledge economy to 

value added growth, and the growth rates of value added per hour worked and value added. R&D-intensity and external finance dependence are industry 

characteristics which are interacted with the financial liberalization index for a country and year (Liberalization). Industry size is the employment share of an 

industry. I include industry-year fixed effects and country-year fixed effects. The standard errors in parenthesis are clustered by country and industry. *, ** and 

*** indicate statistical significance at the 10, 5 and 1% level.  

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Strong public support

R&D-intensity*Liberalization -1.161* -1.048 -0.547* -0.0386 -0.660* -0.350 -1.002 -0.717*** -1.991** -2.844

(0.674) (2.230) (0.313) (1.774) (0.333) (1.726) (0.215) (0.981) (2.498)

Ext.fin.dependence*Liberalization -0.0154 -0.0693 -0.0423 -0.0387 0.116

(0.203) (0.194) (0.181) (0.0737) (0.217)

Industry Size 0.299 0.305 0.147 0.174 0.188 0.204 0.313 0.317 0.718 0.673

(employment share) (0.531) (0.539) (0.578) (0.610) (0.544) (0.569) (0.457) (0.459) (0.574) (0.596)

Industry x Year FEs yes yes yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes yes yes

Observations 1,638 1,638 1,638 1,638 1,638 1,638 2,028 2,028 1,638 1,638

R-squared 0.309 0.309 0.279 0.279 0.293 0.293 0.298 0.298 0.320 0.320

Panel B: Weaker public support

R&D-intensity*Liberalization 0.428 -1.178 -0.214 -1.086 -0.166 -1.203 0.0525 -0.245 0.0126 -1.808

(1.410) (2.287) (1.112) (2.096) (1.261) (2.304) (0.851) (0.552) (1.839) (2.819)

Ext.fin.dependence*Liberalization 0.218 0.118 0.141 0.0404 0.247

(0.257) (0.188) (0.191) (0.0768) (0.284)

Industry Size 0.689 0.656 0.368 0.349 0.351 0.329 0.559 0.551 0.995 0.957

(employment share) (0.690) (0.675) (0.540) (0.537) (0.542) (0.536) (0.701) (0.694) (0.727) (0.714)

Industry x Year FEs yes yes yes yes yes yes yes yes yes yes

Country x Year FEs yes yes yes yes yes yes yes yes yes yes

Observations 1,794 1,794 1,794 1,794 1,794 1,794 1,989 1,989 1,794 1,794

R-squared 0.356 0.356 0.330 0.330 0.337 0.337 0.338 0.338 0.379 0.380

Growth of value added

 value added growth to value added growth

Contribution of labour Contribution of TFP Contribution of the Growth of value added 

productivity to  to value added growth knowledge economy per hour worked
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Table A1 Criteria for the construction of the components of the liberalization index  

 

Component Criteria 

1. Reserve requirements and credit controls -Are reserve requirements restrictive?  (3 

categories: reserve requirement <10%, 10-

20% or >20%) 

-Are there minimum amounts of credit that 

must be channeled to certain sectors? 

-Are there any credits supplied to certain 

sectors at subsidized rates? 

-Are there ceilings on the expansions of bank 

credit? 

2. Interest rate controls -Are deposit and lending rates subject to a 

binding ceiling, fluctuating within a band or 

freely floating? 

3. Barriers to entry -To what extent does the government allow 

foreign banks to enter into a domestic 

market? 

-Does the government allow the entry of new 

domestic banks? 

-Are there restrictions on branching? 

-Does the government allow banks to engage 

in a wide range of activities? 

4. State ownership in the banking sector -Based on the extent of state ownership of 

banks. 

5. Capital account restrictions -Is there a special exchange rate regime for 

either capital or current account transactions 

or is the exchange rate system unified? 

-Are there restrictions on capital inflows or 

outflows? 

6. Prudential regulation and supervision of 

the banking sector 

-Has the country adopted a capital adequacy 

ratio based on the Basle standard? 

-Is the banking supervision agency 

independent from executives’ influence? 

-Does a banking supervisory agency conduct 

effective supervisions through on-site and 

off-site examinations? 

-Does the country’s supervisory agency cover 

all financial institutions without exception? 

7. Security market policy -Have measures been taken to develop 

security markets (auctioning of T-bills, 

establishment of security commission, tax 

exemptions, introduction of longer term 

government bonds, policies to develop a 

corporate bond or equity market or derivative 

markets etc.)? 

-Is the country’s equity market open to 

foreign investors? 

 

 


