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Summary

This thesis is composed of four essays, providing insights and perspectives on the topic 

of access to credit and firm-level investment. It covers two subfields in economics: fi

nance in developing countries and financing constraints in European agricultural mar

kets. Chapter one provides a general introduction.

Chapter two explores whether financial development reduces external financing 

constraints faced by firms. The effect of financial development is linked to investment 

using an extensive firm-level dataset from the Vietnamese Enterprise Survey over the 

period 2002-2008. Our methodology uses a structural Q model of investment esti

mated using generalised method of moments techniques. We focus on three main 

aspects of financial development: first, financial sector depth and intermediary de

velopment; second, state interventionism in finance; and third, the degree of market 

driven financing in the economy. We find that financial development reduces external 

financing constraints for firms thus facilitating higher investment activity. Financing 

constraints are decreasing in credit to the private sector, increasing in the use of finance 

by state-owned enterprises and decreasing in the degree to which finance is allocated 

on commercial market terms.

Chapter three considers the effect of financial liberalisation on access to investment 

finance using firm-level data covering 57 developing and transition countries. A finan

cial liberalisation index is presented and linked to indicators for whether or not firms 

face financing constraints. The results indicate that financial liberalisation reduces the 

probability of being credit constrained, with the effect strongest for young, domestic 

private small- and medium-sized enterprises. Increases in the degree of liberalisation 

decrease the probability of being constrained by between 5 and 20 percent depending 

on the constraint definition. However, for Sub-Saharan Africa the results indicate that 

financial liberalisation actually increases financing constraints for firms. This may help



explain the stylised fact that despite a commitment to financial reform, the predicted 

growth benefits have not been realised in this region.

Chapters four and five investigate the effect of financial constraints on farm invest

ment in Irish agriculture. Chapter four considers the role of financing constraints in 

agricultural investment since the recent financial crisis. Using Irish data and control

ling for censoring, heterogeneity and endogeneity, we find evidence that the impact 

of constraiiits becomes much more acute following the financial crisis. Constraints in

crease well above pre-crisis levels in 2007, 2008 and 2009. The effects are greatest for 

medium-sized farms and farms in the dairy sector. We also test the effect of off-farm 

employment on farm investment and financing constraints. We find no evidence that 

farmers directly substitute off-farm capital for on-farm labour nor that off-farm em

ployment affects access to on-farm investment financing.

Chapter five empirically tests whether decoupled subsidies decrease investment fi

nancing constraints faced by farms. Using a panel dataset from Ireland over the period 

2005-2010, we test whether the CAP decoupled subsidy payments reduce credit con

straints by altering the risk profile of farm earnings. We find that decoupled subsidies 

do reduce credit constraints and the result is robust to model selection and constraint 

measurement. The effect is greater for farms who face higher constrains: medium

sized farms relative to large farms and middle-age and older farm operators relative to 

younger farmers. This evidence suggest that over and above the direct effect on pro

duction indicated in previous research, decoupling affects farm investment through 

financial channels. Chapter six concludes.
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Chapter 1

Introduction

This thesis presents international research on the issue of financial constraints and firm 

investment using micro data. Four topics are covered across two general fields: access 

to finance in developing countries (chapters two and three) and financing constraints 

in Irish agriculture (chapters four and five). Each chapter is written to stand alone and 

analyses one particular issue within the broader theme of financing constraints and 

investment. While I am the lead author on all chapters in this thesis, chapter two is co

authored with Carol Newman, chapter four is co-authored with Carol Newman and 

Thia Hennessy and chapter five is co-authored with Thia Hennessy. Chapter three is a 

single author chapter and has been published under the UNU-WIDER working paper 

series. An overview of the main findings is now presented.

Chapter two explores the relationship between financial development and external 

financing constraints faced by firms. Using micro data from the Vietnamese Enterprise 

Survey (VES) over the period 2002-2008, we link financial development to investment 

through its effect on access to external finance. We focus on three main aspects of finan

cial development; first, financial sector depth and intermediary development; second, 

state interventionism in finance; and third, the degree of market-driven financing in 

the economy. Financial development is measured at the province level, providing rich 

within-country variation that is directly linked to the degree of financing constraints 

faced by the firm. This is the first time that this link is established in a developing coun

try context. The VES data allow us to further existing research by focusing on SMEs

1



Chapter 1: Introduction 2

and large firms across both manufacturing and services in a fast growing developing 

economy. Our methodology uses a structural Q model of investment which is esti

mated using generalised method of moments techniques. We identify firms as credit 

constrained using a measure of internal financial dependence or financial composition 

mix. We find that financial development reduces the external financing constraints for 

firms thus facilitating higher investment activity. Financing constraints are decreasing 

in credit to the private sector, increasing in the use of finance by state-owned enter

prises and decreasing in the degree to which finance is allocated on commercial mar

ket terms. This evidence supports the finance-for-growth literature. We find the effects 

are strongest for private domestic small- and medium-sized enterprises. Services firms 

benefit m.ore from financial development relative to manufacturing firms. This chapter 

highlights the benefit to domestic firms of both deepening financial markets as well as 

improving the allocation of capital. Our results suggest that effective liberalisation of 

capital markets requires a broad policy focus on both capital market development and 

resource allocation to ensure efficient and functioning credit markets for firms.

Chapter three considers the effect of financial liberalisation on access to investment 

finance using firm-level data covering 57 developing and transition countries. An in

dex is presented which measures financial market liberalisation along the following 

policy dimensions: directed lending, credit controls and reserve requirements, state 

control of banking, openness of international financial flows, banking market entry, 

prudential regulation and supervision and securities market development. Credit con

strained firms are identified in four overlapping categories using survey questions on 

loan applications, investment financing and the use of formal financial services. The 

categories are: "General Constrained", "New Entrants", "Active Investors" and "De

terred Investors". The results indicate that financial liberalisation reduces the proba

bility of being credit constrained across all four categories; increased liberalisation de

creases the probability of being constrained by 19 percent for "General Constrained" 

firms, 18 percent for "New Entrants", 4 percent for "Active Investors" and 9 percent 

for "Deterred Investors". Considering the distributional effects across firms, the im

pact of financial liberalisation on constraints is strongest for young firms and domestic



Chapter 1: Introduction 3

private small- and medium-sized enterprises. Large firms and publicly-listed firms do 

not benefit to the same degree. In addition to the general results, a regional analysis, 

focusing on Sub-Saharan Africa, is given. For this region, liberalisation does not de

crease financing constraints. The findings indicate that credit constraints are higher 

in Sub-Saharan Africa than in other regions and increase with the degree of financial 

liberalisation. This may help explain the stylised fact that despite a commitment to 

financial reform, the predicted growth benefits have not been realised in this region.

Chapters four and five shift the focus of the research from developing countries 

and consider two research topics on investment in Irish agriculture. Chapter four in

vestigates the role of financing constraints in Irish agricultural investment since the 

recent financial crisis. Ireland is a suitable case study for this analysis as it is one of 

the worst affected countries by the ongoing financial crisis. It has suffered extensive 

banking losses, a deep recession and sovereign financing challenges which led to the 

current official lending programme with the EU/IMF and bi-lateral partners. In this 

chapter, we use Irish micro data covering 1,000 farms over the period 1997-2010 and 

test the degree to which financing constraints change since the crisis. The economet

ric methodology contributes to the literature on analysing lumpy investment decisions 

using firm data by simultaneously controlling for censoring, heterogeneity and endo

geneity. We find evidence that the impact of constraints becomes much more acute 

following the financial crisis. Constraints increase well above pre-crisis levels in 2007, 

2008 and 2009. The effects are greatest for medium-sized farms and farms in the dairy 

sector. We also test the effect of off-farm employment on farm investment and financ

ing constraints. We find no evidence that farmers directly substitute off-farm capital 

for on-farm labour nor that off-farm employment affects access to on-farm investment 

financing.

Chapter five empirically tests whether decoupled subsidies decrease investment fi

nancing constraints faced by farms. Using a panel dataset from Ireland over the period 

2005-2010, we test whether the CAP decoupled subsidy payments reduce credit con

straints by altering the risk profile of farm earnings. We test for financing constraints in 

a neoclassical Q model using a measure of the financial composition of capital inflows
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as well as investment-cash flow sensitivities. Our econometric methodology controls 

for censoring, heterogeneity and endogeneity. We find that decoupled subsidies reduce 

credit constraints and the result is robust to model selection and constraint measure

ment. The effect is greater for farms who face higher constraints: medium-sized farms 

relative to large farms and middle-age and older farm operators relative to younger 

farmers. This evidence suggest that over and above the direct effect on production 

indicated in previous research, decoupling affects farm investment through financial 

channels.

Chapter six presents the main conclusions of this thesis.





Chapter 2 

Investment financing and financial 

development

2.1 Introduction

This chapter considers the effect of financial development on firms access to exter

nal finance. Using firm-level data from the Vietnamese Enterprise Survey (VES) over 

the period 2002-2008, we test whether financial development at the provincial level in 

Vietnam reduces financing constraints for firms and alters their dependence on inter

nal resources to fund investment. We measure financial development across provinces 

in Vietnam and focus on both financial depth and financial resource allocation. Our 

research is novel as it is the first time that within-country financial development indi

cators are linked to investment financing constraints in a developing country context.

There is an extensive body of research that investigates the role of finance in the 

economic growth process. Many authors argue in support of a first-order causal ef

fect (Levine; 1997, 2003, 2005). Theoretical models suggest that financial development 

should lead to increased and more efficient investment, better monitoring and corpo

rate governance, improved risk management and help facilitate trade (Levine; 2005). 

On the basis of this research, many emerging market economies and developing coun

tries have been advised to liberalise financial markets and reduce government control 

in the banking sector. It is argued that liberalisation leads in turn to increased financial

6
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development bringing the associated growth effects. However, due to the onset of the 

recent global financial crisis and the Latin American and East Asian financial crises in 

the 1980's and 1990's, a somewhat more sceptical view of financial liberalisation and 

the role of finance in the development process, challenges the consensus on this issue 

(Andersen and Tarp; 2003; Andersen et al.; 2012). In addition, the exceptionally strong 

performance of the Chinese economy, which has a malfunctioning financial system 

(Guariglia and Poncet; 2008; Guariglia et al.; 2011), presents a puzzle in understand

ing the role of formal financial markets in driving growth and the specific channels 

through which it operates.

One of the more established channels through which financial development is un

derstood to influence firm behaviour relates to access to investment finance (Rajan and 

Zingales; 1998; Love; 2003; Levine et al.; 2000; Beck et al.; 2006). Testing this channel, 

our specific contributions to the existing research are as follows; first, we use within- 

country cross-provincial data from Vietnam to estimate financial development along 

three dimensions: financial sector depth and intermediary development, state inter

ventionism in finance and the degree of market financing in the economy. This builds 

on the indicators of financial development outlined in Guariglia and Poncet (2008). Fi

nancial depth is measured as the volume of credit extended to the private sector as a 

percent of output. State intervention is measured by the share of total loans held by 

state-owned enterprises (SOEs) as well as the ratio of SOE loans to SOE output. Market 

financing is measured using the ratio of investment financed through loans from com

mercial banks relative to the share of investment financed by government banks. These 

three indicators enable a broad definition of financial development to be analysed.

Second, linking financial development to investment financing, our research builds 

on Rajan and Zingales (1998), Love (2003) and Love and Zicchino (2006) by extend

ing the analysis to a development context and using a broader sample than existing 

research. Our data include listed and non-listed firms across all size classes (small, 

medium and large) and legal ownership (state, foreign and private) for both man

ufacturing and non-manufacturing firms from Vietnam. The inclusion of non-listed 

SMEs is important as current research suggests that SMEs are most at risk of being con-
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strained (Beck, Demirguc-Kunt and Maksimovic; 2008; Beck, Demirguc-Kunt, Laeven 

and Levine; 2008). Many SMEs face particular challenges in accessing external credit, 

mainly due to asymmetric information, a lack of collateral and a dependence on capital 

markets in their direct geographic location.

Third, we test for financing constraints using a direct measure of the firms' de

pendence on internal finance or their financial composition mix. We define mix as the 

share of investment financed by internal funds. This measure, following Kashyap et al. 

(1993), Huang (2003), Bougheas et al. (2006) and Guariglia and Mateut (2010) exploits 

the imperfect substitutability of differing sources of finance. If financial markets are 

perfect (internal and external finance carry an equivalent cost of capital), this measure 

will have no effect on investment. In the face of capital market imperfections, where 

firms are locked out of external finance, mix will have a positive relationship with in

vestment. Using information on the firms' financial composition mix to identify financ

ing constraints circumvents the criticism that direct measures of internal funds (such 

as cash flow) may contain profitability indicating properties that are correlated with 

fundamentals in neoclassical investment models.^ When included in a regression, a 

significant relationship could be identified between investment and measures of inter

nal funds for this reason alone leading to a spurious conclusion. Financial composition 

mix also takes into account the differing financing options available to firms and al

lows for differentiated financing strategies. Our research is the first time this approach 

is used in a development context.

Our empirical strategy uses the fundamental Q approach (Gilchrist and Himmel- 

berg; 1995) to model investment with the measure of financial composition mix ap

pended to the empirical model to identify credit constraints. We control for endogene

ity and firm heterogeneity using a GMM estimation strategy. We test the robustness 

of our results by re-estimating the model using both cash flow-investment sensitivities 

and a distributed lag accelerator model.

A number of conclusions emerge. First, we find that the neoclassical Q model and

^Many studies use a measure of internal funds to identify credit constraints (Fazzari et al.; 1988b; 
Love; 2003; Haramillo et al.; 1996; Koo and Shin; 2004; Barajas et al.; 2000; Gelos and Werner; 2002). This 
method is criticised by Kaplan and Zingales (1997,2000).



Chapter 2: Investment financing and financial development 9

the distributed lag accelerator approach adequately capture the fundamentals explain

ing firms' investment decisions. The Q statistic is positive and significant in all regres

sions as is the sales growth term in the accelerator model. These results suggests that 

firms' investment strategies are determined based on underlying business fundamen

tals.

Testing for financing constraints, we find a positive and significant relationship be

tween investment and firms' financial composition mix, indicating a wedge between 

the internal and external costs of financing. This result suggests that firms face im

perfections in capital markets in Vietnam and is in line with previous country specific 

research (Rand; 2007). Interacting financing constraints with the indicators of financial 

development, we find that constraints are decreasing in credit provided to the private 

sector, increasing in the use of financing by state-owned enterprises and decreasing in 

the degree to which finance is allocated on market-based terms. If fact, when the inter

actions between financing constraints and financial development are included in the 

regression, the financing constraints own coefficient is insignificant. It appears that the 

degree to which firms face credit constraints is completely determined by the level of 

financial development. As financial development increases, either through an expan

sion of credit or through improved financial allocation, firms reliance on internal fi

nance decreases. In line with previous research (Rajan and Zingales; 1998; Love; 2003), 

our findings support the finance-for-growth literature. We provide direct evidence of 

an improvement in investment credit access as a result of financial development in a 

fast growing developing economy.

Considering the distributional impact of financial development on financing con

straints across firms, the results are strongest for private domestic firms, especially 

small- and medium-sized enterprises. There does not appear to be any effect on for

eign firm investment financing of an increase in financial depth or increased allocation 

of credit on market-based terms in the host economy. The results also suggest that 

foreign firms do not compete with state firms for credit as their investment financing 

is insensitive to the share of credit allocated to state firms. We find service firms face 

lower financing constraints than manufacturing and industrial firms and benefit more
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from increases in credit provided to the private sector. Service firms are also the main 

beneficiaries of reallocating credit away from state firms and increasing the degree of 

market-based allocation of lending in the economy.

These results provide evidence that financial development alters the investment 

behaviour of firms by improving access to external capital. As financial development 

increases, the differential cost of capital between internal and external finance is elimi

nated through both an increase in the quantity of credit as well as an improvement in 

allocation. This is an important finding from a development perspective as continued 

financial development can provide firms with the credit required to invest and grow. 

As SMEs and private domestic firms are the main beneficiaries, this is further evidence 

that financial development can be managed to provide real economic benefits to firms.

This chapter is structured as follows: Section 2.2 presents an overview of previ

ous research as well as financial sector development in Vietnam. Section 2.3 presents 

the empirical approach. Section 2.4 outlines the data and econometric methodology. 

Section 2.5 outlines the results and Section 2.6 concludes.

2.2 Background and context

2.2.1 Financial development and economic outcomes

In the past three decades, there has been considerable international integration and 

globalisation in financial markets (Lane and Milesi-Ferretti; 2008). Many countries, 

especially in the developing world have undertaken extensive reforms to open do

mestic financial sectors to international capital flows (Abiad et al.; 2010). Feeding into 

this policy action is an extensive literature, both theoretical and applied, that focuses 

on the causal role of finance in driving economic growth.^ Identifying the specific 

mechanisms by which finance influences growth, endogenous finance-growth m od

els present clear theoretical channels through which finance can influence long-term 

growth patterns (Greenwood and Jovanovic; 1990; Greenwood and Smith; 1997; Dia-

^See Levine (1997) and Levine (2005) for an extensive overview of the empirical and theoretical views 
on finance and economic growth.
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mond and Rajan; 2001; Diamond; 1984, 1991). These are summarised by Levine (2005) 

as: producing information about investments and allocated capital, monitoring in

vestments and exerting corporate governance, facilitating trading, diversification and 

management of risk, mobilizing and pooling saving and easing the exchange of goods 

and services.

On this topic, empirical research is extensive and covers a range of issues relating to 

financial development and growth (Levine; 2003; Beck et al.; 2003; Demirguc-Kunt and 

Levine; 1996; Levine and Zervos; 1996; Levine; 1997; Levine and Zervos; 1998; Levine; 

1998,1999). The focus of this chapter is to investigate how finance can facilitate invest

ment activity. In this area, the current research can be split into two categories: first, 

research on the issue of financial development, investment and economic growth in a 

single or cross-country context and second, research into the effect of financial reform 

on investment credit constraints (proxying for the level of financial development).

In the former category, a number of papers are of particular relevance. Rajan and 

Zingales (1998) investigate whether sectors which are more highly dependent on ex

ternal financing grow proportionately more quickly in countries with better developed 

financial systems. They use cross-country industry data to investigate whether finan

cial development affects growth through this channel. By constructing the industry's 

technological demand for external finance, they find that financially dependent sec

tors grow disproportionately quickly if the financial system is better developed. Love 

(2003) considers the effect of financial development on investment credit constraints 

using pooled cross-country firm-level data. The methodology follows an Euler equa

tion approach, introducing financing constraints by parameterising the shadow cost of 

external funds as a function of the firms' cash stock. The findings indicate that financial 

development decreases financing constraints which in turn leads to higher investment 

activity. Love and Zicchino (2006) use a firm-level panel vector autoregression (VAR) to 

evaluate the relationship between investment and the firms' financing position. They 

find that the impact of financing constraints on investment is larger in countries with 

less developed financial systems.

While providing valuable contributions, there are a number of areas in which this
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research could be extended to provide additional insight. In Rajan and Zingales (1998), 

the data are not firm level so therefore do not specifically link the demand for finance to 

firm level outcomes. Additional concerns about this chapter are also raised by Fisman 

and Love (2007) who note that Rajan and Zingales (1998) may not actually be testing 

whether sectors with a greater inherent dependence on external finance grow quicker 

in countries with better financial intermediation. Instead, they may actually be testing 

the ability of financial markets to smooth global shocks. The research by Love (2003) 

and Love and Zicchino (2006) further this debate by using firm-level data, allowing 

a more direct link of financing constraints to firm-level outcomes and firm behaviour. 

However, their data cover many of the most developed financing systems and include 

only large, listed firms. This presents two challenges. First, large listed firms are most 

likely the least financially constrained with better access to both domestic and inter

national capital markets. A truer analysis of the effect of financial development on 

credit constraints would focus on small- and medium-sized firms and other non-listed 

enterprises, who in many cases rely exclusively on bank credit as a source of external 

finance. This point is highlighted by Guariglia (2008). Second, from a development 

perspective, the data used in these papers excludes many of the least developed coun

tries where financial systems are the most underdeveloped and where firms face acute 

access to finance difficulties. Extending this analysis to a development context could 

provide important insight.^

In addition to the cross-country studies, one particular single-country study is simi

lar to our analysis. Guariglia and Poncet (2008) use data from 30 Chinese provinces for 

1989-2003 to evaluate the relationship between financial development, capital expendi

ture, GDP growth and total factor productivity. They measure financial development 

along three dimensions; financial sector depth and intermediary development, state 

interventionism in finance and the degree of market-driven financing in the economy. 

Their use of cross-provincial within-country data addresses the concern of measure

ment error across different countries (noted by Guariglia and Poncet (2008) and Levine

^Demirguc-Kunt and Maksimovic (1996) and Demirguc-Kunt and Maksimovic (2002) consider the 
differential effects on firms of the development of bank-based or stock market-based financial develop
ment. These studies do not directly deal with the issues of investment financial constraints but focus on 
funding growth and credit facility usage.
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and Zervos (1996)) and controls for institutional differences in financial intermediation 

that are often immeasurable by the econometrician. However, as they do not use mi

cro data, Guariglia and Poncet (2008) are unable to link financial development and firm 

growth, a step that we take in this chapter.

The second related literature focuses on the effect of financial liberalisation on ac

cess to finance and investment activity (see for example Kabango and Paloni (2011), 

Haramillo et al. (1996), Koo and Shin (2004), Koo and Maeng (2005), Barajas et al. (2000) 

and Gelos and Werner (2002) as well as cross-country studies such as Abiad et al. (2008) 

and Galindo et al. (2007)). Typically, firm-level credit constraints are used to proxy for 

the level of financial development and tests are undertaken as to whether or not finan

cial reform leads to improvement in credit access. Clarke et al. (2006) and Beck et al. 

(2004) focus on specific aspects of banking market reform and access to finance. They 

find a positive effect of financial liberalisation on financing constraints, indicating that 

financial development leads to economic growth through improvements in the alloca

tion of finance.

2.2.2 Financial sector development in Vietnam

Vietnam provides an interesting case study for evaluating the impact of financial de

velopment on the performance and activity of firms. Over the past 20 years, the coun

try has moved from central planning to a more open, market-oriented economy. This 

transition has included a process of liberalisation in both capital and product markets 

which culminated in membership of the WTO in 2007. According to Abbott and Tarp 

(2011), since the original "Doi Moi" reforms, economic growth in Vietnam has been 

impressive. It exceeded 9 percent per annum  prior to the East Asian financial crisis 

and has been 8 percent per annum up to the recent international financial and eco

nomic crisis. Its subsequent recovery has been extremely robust with growth of 5.3 

percent in 2009 and over 6 percent in 2010. Since the late 1990's, the country has also 

experienced a surge in trade activity and reformed investment legislation by extend

ing operating conditions for foreign companies and joint ventures between foreign and 

domestic companies.



Chapter 2: Investment financing and financial development 14

While m any Asian economies embraced financial liberalisation pre the East Asian 

crisis, Vietnam did not do so. This may have insulated it against the worst effects of 

the crisis, when many other nations faced sharp reversals in capital flows and severe 

exchange rate pressures. However, in the post crisis period, Vietnam has been more 

embracing of financial reform. This is shown by data from Abiad et al. (2010) (pre

sented in figure 2.1) which devises a financial reform index across seven dimensions of 

financial and capital market policy. In comparison to other Asian economies, Vietnam 

began from a low base but has increasingly reformed its financial markets. While in 

2005, it remained one of the least liberalised financial systems, in recent years, addi

tional reforms have been undertaken.

Figure 2.1: Financial reform index, 1990-2005

1990  1995  2000  2005
Year

— •—  China Indonesia  *-■■■ India
— A -  - Malaysia — -«—  Nepal  Philippines
■■ ^  ■ Singapore - - -0 — Thailand • ■ .....  Vietnam

Source: Author's calculations based on Adiad et al. (2010).

To understand the evolution of the macro-credit environment in Vietnam, figure 

2.2 presents key indicators of financial development in comparison to selected Asian 

economies. The indicators are: broadmoney as a percent of GDP, domestic credit and 

domestic private credit as a percent of GDP and stock market capitalisation as a per

cent of GDP. What is evident from the mid-90's for Vietnam is that there has been a 

significant expansion in the monetary base and the supply of formal credit available in
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Figure 2.2: Indicators of financial development and banking market structure
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Source: Aulhor's calcutaiio^ based on publicly available World Bank data.

the economy. Domestic credit to the private sector and broad money as a percentage 

of GDP have expanded significantly. The increase in private sector credit as a percent 

of GDP is also in line with the transformation of the economy away from central plan

ning to a more market oriented system. The majority of the additional credit is being 

allocated to the private sector.

Having reviewed overall financial reform and indicators of financial development, 

it is pertinent to delve deeper into specific aspects of the banking sector in Vietnam. 

Measures of bank market activity are taken from Beck et al. (2010) and also outlined in 

figure 2.2. It is evident that bank deposits increased significantly over time, indicating
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better mobilisation of domestic funds and a formalisation of the financial sector. Bank 

concentration, while not a direct measure of competition, fell significantly over the 

period 2000-2007. This is indicative of the changing banking landscape which has seen 

increased foreign entry as well as privatisation of state financial institutions.

These country-level data paint a picture of a rapidly changing, dynamic banking 

sector which is channeling increasing amounts of credit to the private sector. This 

provides the perfect setting to evaluate the impact of financial development on firm 

level investment and financing constraints.

2.3 Modelling investment, financing constraints and fi

nancial development

In this section we present the empirical model used to estimate the firm-level invest

ment equation and outline our method for testing the relationship between financing 

constraints and financial development.

2.3.1 M odelling investment

To estimate firm-level investment, we use the fundamental Q model of finance as out

lined in Gilchrist and Himmelberg (1995). There are a number of reasons why we 

have chosen this method as opposed to alternative neoclassical investment models 

such as the investment Euler equation or error-correction specification. Regarding the 

error-correction framework, while the model does not require the explicit selection 

of a functional form for adjustment costs which is the case in the Q and Euler equa

tion models, it does require a symmetric capital-output relationship for all firms in 

the data. Our sample includes mining, industrial and market services firms which 

may have very different relationships between capital and output. Firms in different 

sectors may have differing error-correction patterns relative to the long-run sales and 

capital stocks. This could make it difficult to identify the correct parameter estimates 

on the correction term and to empirically observe error-correction behaviour. The Q
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model, by relating investment to the firms' individual investment opportunities (Q), is 

a more flexible model for such a diverse sample.

Concerning the Euler equation, the poor empirical performance of the model is well 

documented (Whited; 1998). As an intertemporal structural approach, it is more sensi

tive to the selection of the functional form for adjustment costs and requires that firms 

smooth investment over time. In a dynamic, fast-growing economy like Vietnam, this 

smooth investment behaviour may not be a characteristic of firm behaviour. Newman 

et al. (2011) highlight the dynamic nature of firms in the Vietnamese economy, strength

ening this concern. Further difficulties arise in the Euler equation when attempting to 

incorporate financing constraints (Whited; 1998; Whited and Wu; 2006). The Q model 

should be more flexible as it solely tests the relationship between investment and Q. 

An empirical proxy for financing conditions can simply be appended to the model to 

test for financing constraints.

To estimate Q, we follow a methodology outlined by Gilchrist and Himmelberg 

(1995). In the absence of financial market data, which is the case in our empirical anal

ysis, Gilchrist and Himmelberg (1995) propose an approach whereby an estimate of Q 

based on fundamentals (referred to from here as fundamental Q) can be substituted 

for marginal Q. This is estimated by specifying a linear AR(1) VAR of firm profitability 

indicators (a proxy for the marginal value product of capital and the cash flow to cap

ital ratio), Xit. An estimate of the Q statistic is developed using the coefficients from 

the VAR and the underlying data in the VAR variables.^ The estimate of Q, in essence, 

captures the average return per unit capital for the firm, i.e. the benefit to profitability 

of a one unit increase in the capital stock. The model is estimated using panel GMM 

as outlined by Holtz-Eakin et al. (1988) and applied empirically by Love and Zicchino 

(2006). The VAR process is given by:

Xit — A x i t _ i  -h Ci + + £it (2.1)

Q it =  (c'[I -  x A ] ) x i t  (2.2)

^For a more detailed explanation of the approach see Gilchrist and Himmelberg (1995).
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where the vector Xit includes a proxy for the firms' marginal value product of capital 

as well as the cash sales to capital ratio.^ Time- and firm-specific effects are denoted 

by Bt and Ci, respectively. The VAR is used to estimate the coefficient matrix A which 

is then included in equation (2.2). The vector c identifies the marginal value product 

of capital ratio and x is the combined discount and depreciation rate.^ The estimated 

value of fundamental Q can be substituted into the empirical investment equation as 

follows:

=  a  + PqQit + Ci + rjt + eu (2.3)
i t

A  positive relationship between Q and investment indicates that firms' fundamen

tals are driving their investment strategies.

To ensure that our results are not dependent on the use of the Q model, we also es

timate a distributed lag accelerator model as a robustness check. It is given as follows:

^ 7 ------- =  /^O +  +  P ^ l S . S i t - 1  -(- Cj -h  Af -h  6jt -|- S i t  (2.4)

This model is the simplest of the neoclassical models of finance and links the growth 

in the capital stock (investment to capital ratio) to the growth in output, Asif. A more 

detailed outline of this model is presented in Chirinko (1993).

2.3.2 Measuring credit constraints

An extensively researched but highly contentious question is how to measure whether 

or not firms face binding financing constraints. Most studies use one of the following 

methodologies: 1) the sensitivity of investment to measures of internal funds (cash 

flow or cash stock), 2) the sensitivity of investment to the firms' financing mix and 3) 

direct survey questions on access to finance. Using direct survey information is not of 

relevance to this research as we do not have these questions available. Our discussion

®For this research, the marginal value product of capital has been proxied using the sales to capital 
ratio. This is valid under a Cobb-Douglas production structure with constant returns to scale. For more 
details see Galindo et al. (2007).

^As in Gilchrist and Himmelberg (1995), we set x = 0.8 and is calculated as where depreciation 
(5 =  0.15 and the discount rate, r = 0.06. We have conducted sensitivities which range the values from 
0.6 to 0.95 and the mains results hold in all cases.



Chapter 2: Investment financing and financial development 19

therefore focuses on the first two approaches.

The first strand of research uses a measure of the internal resources available to 

the firm such as cash flow or cash stock and identifies an excess sensitivity of invest

ment to internal funds as a measure of credit constraints (Fazzari et al.; 1988a; Hubbard 

and Kashyap; 1992)7 This approach has been criticised, most notably by Kaplan and 

Zingales (1997, 2000). Ranking firms on the basis of their demand for funds, manage

ments' discussion of liquidity and availability of internal funds, Kaplan and Zingales 

(1997) argue that "firms classified as less financially constrained, exhibit a significantly 

greater investment-cash flow sensitivity than those firms classified as more financially 

constrained". They present a general rebuttal of previous work in this area (such as 

Fazzari et al. (1988a)) using the cash flow-investment sensitivity to infer conclusions 

about credit constraints.

This critique led to analysis which takes a more composite view of firms' financii'ig 

decisions and the degree to which credit constraints affect investment. This includes 

studies that incorporate firms' access to external debt into a theoretical framework such 

as an investment Euler equation (Whited; 1992; Bond et al.; 2003; Bond and Meghir; 

1994) or Q framework (Hennessy et al.; 2007; Hennessy; 2004) as well as studies that 

focus on the financial composition of firms and their real activities (Guariglia and Ma- 

teut; 2010; Kashyap et al.; 1993; Huang; 2003; Bougheas et al.; 2006). As we are focusing 

on empirically testing the effect of financial development on firms investment financ

ing, we follow the latter studies and focus on financial composition.

To assess the degree to which financial composition affects firm investment, we fol

low the argumentation of Kashyap et al. (1993) who evaluate how the imperfect sub

stitutability of differing sources of finance affect investment in inventories and fixed 

assets. They argue that firms can finance their investment using one of two sources: 

commercial paper or bank loans. However, as these are imperfect substitutes with a 

differing cost of capital, the choice of the financing mix (the ratio of bank loans to bank 

loans and commercial paper) affects the investment level. The imperfect substitutabil-

^While these are among the best known, the number of studies using this approach is voluminous. 
See Chirinko (1993) and Hubbard (1998) for a review of early work and Guariglia (2008) for a more 
recent discussion.
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ity may come about due to asymmetric information and adverse selection, as well as 

the transactions costs associated with issuing commercial paper.

Guariglia and Mateut (2010) also investigate the effect of a firm's financing mix on 

investment behaviour. They redefine mix as the ratio of short term loans to short term 

loans plus trade credit. They state that as trade credit and bank loans are imperfect 

substitutes, for firms that face financing constraints, the proportion of bank loans they 

receive should affect their investment in inventories. They note that a positive associ

ation between their mix measure and investment indicates that having cheaper bank 

finance facilitates inventory investment.

In this chapter, we define the firms' financial composition mix by exploiting the 

differential cost of capital relating to the financing options available to firms. Our mea

sure, denoted IFn, is the share of investment financed using internal resources relative 

to total investment finance:

In ves tm e n t fu n ded  using in ternal fu n d s  
* Total in ves tm en t f in an ce

This measure captures firms' relative use of internal and external finance and should 

measure the degree to which they are able to interact with formal financial markets. 

Our expectation is that if firms are financially constrained and face imperfections in 

capital markets, the financial mix variable, IFu, will have a positive and statistically 

significant relationship with investment. The relationship should be more pronounced 

the greater the level of information asymmetries between borrowers and lenders. If no 

capital market imperfections exist and internal and external finance are perfect substi

tutes, then no statistical relationship between I  Fa and investment should exist.

There are a number of motivating factors for using this definition. First, for many 

firms in developing countries and in Vietnam, the commercial paper market is not 

well developed or is non-existent. The most frequently used sources of investment 

finance are internal resources, lending from commercial or government institutions or 

informal finance. This is especially the case for small- and medium-sized non-listed 

firms, who account for the majority of firms in our data. These firms are also the most 

likely to face financing constraints (Beck et al.; 2006). Second, if capital markets are
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imperfect and borrowers face asymmetric information, the cost of internally generated

market imperfections and gives a very direct measure of the firms interaction with 

financial markets. As we do not use a measure of internal funds such as cash flow, we 

also mitigate the risk that the financing constraint measure is either capturing some 

information pertaining to profitability or reflecting the firms' strategy on using internal 

finance.

Including IF in our benchmark Q model gives:

The lagged value of IF u -i  is used to prevent any reverse causation between the 

financing structure and investment within the period. Our a priori expectations are: 

Pq > 0, if firms are using fundamentals to determine their investment strategy and 

PiF > 0 if firms are financially constrained.

As a robustness check, we also re-run all regressions using cash flow-investment 

sensitivities as our measure of constraints. A positive and statistically significant rela

tionship between investment and cash flow is indicative of a credit constraint.

2.3.3 Measuring financial development

Measures of financial development should in general attempt to capture the ease with 

which capital is intermediated between savers and borrowers. Rajan and Zingales 

(1998, p.569) provide a broad definition of the parameters of financial development 

stating that:

"financial development should be related to the variety o f intermediaries and markets avail

able, the efficiency with which they perform the evaluation, monitoring, certification, commu

nication and distribution functions and the legal and regulatory framework assuring perfor

mance".

The majority of studies measuring financial development focus on two specific as

pects of this wider concept, financial depth and intermediation and capital market

funds will be lower than all external sources. Our measure captures the degree of

it
O' +  (3q Q u P ipIFi t- i  Ci rjt +  \ j  +  €it
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development (Demirguc-Kunt and Levine; 1996; Love; 2003; Love and Zicchino; 2006; 

Chinn and Ito; 2006; Baltagi et al.; 2009). The former, financial depth and intermedi

ary development, is usually measured as total credit or credit to the private sector as 

a percent of GDP or liquid liabilities (M3) as a percent of GDP. It attempts to assess 

the degree to which entrepreneurs with positive NPV projects can access finance for 

investment (Baltagi et al.; 2009). Measures of the latter, capital market development, 

include total stock market capitalisation to GDP, stock market value traded to GDP or 

total value traded to market capitalisation.

In this chapter, we draw from these traditional measures but deviate quite deliber

ately on other aspects. As our data cover mainly unlisted firms and the stock market is 

very underdeveloped in Vietnam, we do not focus on securities market development 

but instead on financial depth and financial resource allocation. We closely follow 

Guariglia and Poncet (2008) whose evaluation of the effects of financial distortions on 

economic growth in China breaks down financial development into three different ele

ments of financial depth and financial resource allocation. These are: 1) financial depth 

and intermediary development, 2) state interventionism in finance and 3) the degree 

of market financing in the economy. Their motivation for categorising financial devel

opment in this manner is to separately account for capital market intermediary devel

opment and resource mis-allocation in the context of financial distortions in China.

There are two mains reasons why using this framework is very applicable to our 

work. Vietnam, like China, is a communist country with a very high, but declining, 

degree of state involvement in both capital and product markets. Historically, the 

state-owned financial sector channeled funds to SOEs or to households and firms to 

maximise certain policy objectives (Kovsted et al.; 2003). Capital has not been allocated 

on the basis of the highest risk-weighted return. However, in recent years, as part of 

the transition to a market-oriented economy, state involvement in finance and produc

tion is declining and more market driven financial allocation is taking place. However, 

a legacy of state involvement continues and on this basis provides an interesting case 

study to evaluate both financial depth as well as resource allocation. Moreover, focus

ing on the allocation and efficiency of capital usage as well as the depth of financial
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markets brings our measurement of financial development closer to the holistic defini

tion as presented by Rajan and Zingales (1998).

The measures that we focus on are as follows:

1. Financial depth

• Credit to private sector as a percent of industrial output, FinDepth

2. State interventionism

• SOE share of total loans, (Ls)

• SOE share of loans to SOE share of output,

3. Market financing of investment

• % of investment lending by commercial banks to % of investment lending 

by state, (g f)

Our data facilitate the measurement of these indicators at a cross-provincial level 

in Vietnam. FinDepth is our proxy for general financial sector depth and intermediary 

development and is equivalent to the private sector credit to GDP measures used by 

Demirguc-Kunt and Levine (1996), Love (2003), Love and Zicchino (2006), Chinn and 

Ito (2006) and Baltagi et al. (2009). FinDepth is increasing in financial development. 

State interventionism in finance includes two measures, both following Guariglia and 

Poncet (2008). The first measure, {Ls), captures the degree to which lending is allo

cated to SOEs. The second measure, is potentially more informative. SOEs

may play an important role in specific sectors and therefore are entitled to credit to 

undertake this activity. However, if they are receiving a greater share of credit relative 

to their share of output, this may indicate a potential mis-allocation of resources. If 

state firms are large inefficient entities, channeling credit to these firms may not reflect 

the best use of capital in the economy. Additionally, due to the long established rela

tionships between Vietnamese state banks and SOEs or implicit/explicit government 

guarantees, the state banks may be more likely to allocate credit to these firms. If there
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are investment opportunities in the wider economy that are forgone due to this lend

ing activity, the overall efficiency of capital allocation is lessened. Reducing the SOE 

use of credit therefore may lead to an improvement in capital efficiency. Both of these 

indicators should be decreasing in the degree of financial development.

The final measure is the share of total annual investment that is financed using 

loan facilities provided by commercial banks relative to the share of investment lend

ing from government banks, (§ f). If commercial lenders have more market-oriented 

selection and credit allocation criteria, as well as more intrusive and well developed 

monitoring capabilities, the efficiency of capital should be higher if allocated by these 

institutions relative to government banks. The latter may not provide credit based 

on the market cost of capital or the returns of the investment project. This measure, 

in line with Guariglia and Poncet (2008), captures the degree of market financing of 

investment and is expected to be increasing in financial development. To test the ef

fects of financial development on firm financing constraints, we interact the measure 

of constraints with the indicators of financial development in the empirical model:

All measures of financial development are lagged so as to ensure no contemporane

ous correlation between investment and financial market developments. The a priori 

expectations differ depending on the financial development indicator. If financing con

straints are decreasing with financial depth, FinDepth, we expect to find 0i f f d  < 0. If 

state interventionism in financial markets reduces the credit available for private firms 

to undertake investment opportunities, we expect Pifsi > 0. If constraints are decreas

ing in the degree of market financing of lending activities, we expect Pifmf  < 0.

it
— a  +  PqQu +  jiiFlFit-i +  PFoFDpt-i +  PsiSIpt~i +  PMFMFpt-i (2.6) 

+  PiFFD {J-F ■ FD)p _̂.  ̂ +  PiFsi {IF ■ +  Pifmf {IF ■ MF)^̂ _-^

+  Ci +
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2.4 Econometric considerations and data description 

2.4.1 Econometric considerations

A num ber of econometric issues are raised when estimating firm-level investment 

equations; namely endogeneity and individual heterogeneity. First, as the Q statistic 

is measured in the same period as investment, it may reflect the changes to funda

mentals that come about following within-period investment (e.g. a firm invests and 

capital becomes immediately productive thus increasing profits and cash flow within 

the period, influencing the value of Q). In this case, there could be reverse causation 

between Q and investment. Additionally, as cash flow is used to develop the measure 

for Q due to its properties as an indicator of profitability, Q is also highly correlated 

with measures of internal resources. This is a potential additional source of endogene

ity. Both of these concerns can be dealt with using an instrumental variables strategy. 

We use the GMM method of Arellano and Bond (1991) and Arellano and Bover (1995) 

with internal instruments to treat endogeneity. The exogeneity condition required for 

valid instruments is given by:

EiuitXi^t-s) = 0 V s > 0 (2.7)

Second, the composite error includes firm-level heterogeneity which is most likely 

correlated with the independent regressors. This requires a fixed-effects transforma

tion that does not invalidate our exogeneity condition but yet factors out time invari

ant firm heterogeneity.® We use a Helmert transformation which takes deviations from 

forward means (Harrison and Mcmillan; 2003; Love; 2003; Harrison et al.; 2004).

Using panel data, we must consider the issue of serial correlation even in the trans

formed errors. If the transformed errors are AR(n), this alters the exogeneity condition 

for the instrument set to a lag deeper than n as follows:

E{uitXi^t-s) = OVs > n  (2.8)

*Using standard fixed effects rules out the use of lags as instruments due to the correlation with the 
variables' intertemporal within-group averages.
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As in other studies using micro data to estimate investment equations using GMM 

(Guariglia; 2008; Guariglia and Mateut; 2010; Guariglia et al.; 2011), we expect that 

serial correlation of order one in the transformed errors will be present. This would 

indicate the use of levels of the endogenous variables from time t-3 or earlier as valid 

instruments. We test for serial correlation in the empirical section.

2.4.2 Data and summary statistics

Our data are taken from the VES for the period 2002-2008. The survey captures balance 

sheet information on the population of firms in Vietnam with 30 or more employees 

and a representative sample of firms with less that 30 employees. It is collated annually 

across all 64 provinces and covers all sectors of the economy, including agriculture, 

manufacturing and services as well as domestically non-traded and internationally- 

traded sectors. The dataset contains information on firm performance, investment, 

employment, legal status, ownership (foreign owned, state owned, private domestic 

or a joint venture with domestic state or private firms) and a range of other variables.

The VES is an unbalanced panel, which for the period 2002 - 2008 contains over 

450,000 observations across 98,644 firms. To create the financial development indica

tors, data on all firms are aggregated up to the provincial level. These measures there

fore vary by province and year. As the VES captures the population of firms in Vietnam 

with over 30 employees and a representative sample of firms for under 30 employees, 

we believe that our measures are representative of the capital market structure of each 

province. The annual average for each measure across all 64 provinces is presented in 

figure 2.3.

The indicator of financial depth increases from 11 percent in 2002 to 30 percent in 

2008 and the trend mirrors the national chart in figure 2.2. Loans to state-owned enter

prises as a percent of total loans decrease from 2002 to 2008 in line with the equitisation 

and privatisation programmes undertaken by the Vietnamese government. Figure 2.3 

C shows that despite the fact that state firms are being privatised, the share of SOE 

credit to the share of SOE output is relatively constant and greater than unity. SOEs 

are using more credit than their share of output which may suggest a continued mis-



Chapter 2: Investment financing and financial development 27

Figure 2.3; Mean of provincial financial development indicators
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B: SOE share o f  loans
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D; Com m ercial to s ta te  loans
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Source: Author's calculation using VES data.

allocation of financial resources. The final measure, the ratio of new investment loans 

allocated by commercial lenders relative to loans by government lenders increases dra

matically from just 3 to 1 in 2002 to over 300 to 1 in 2008. This highlights the significance 

of the flow of new finance allocated by commercial lenders. If commercial lenders al

locate credit using more market-oriented allocation and monitoring procedures, it is 

expected that the efficiency of overall capital allocations in the Vietnamese economy 

has improved. Overall, our provincial measures mirror the developments in capital 

markets identified by national statistical sources. They show an increase in credit to 

the private sector, a reduction in the stock of loans held by SOEs and an increase in the 

proportion of lending allocated on market-based terms. These measures provide an in

teresting setting to evaluate the effect of financing constraints on firm level investment 

across provinces in Vietnam.

For the firm-level estimations, a number of data restrictions are required. To sat

isfy the underlying behavioural assumptions of the investment models, firms must be
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profit oriented. Therefore we omit firms from sectors relating to education provision, 

social work and healthcare. We also drop firms in financial intermediation as well as 

agricultural enterprises. Our final sample thus covers firms from manufacturing and 

industry as well as market services. The panel has a high degree of attrition with sig

nificant firm entry and exit, a function of the very dynamic, early growth phase of the 

Vietnamese economy. A number of outliers are evident and these have been removed. 

Our selection criteria for the exclusion of outliers are outlined in Appendix A.I. Our 

estimation strategy, using internal instruments and a heterogeneity transformation, re

quires that firms are in the sample for at least three consecutive years. This limits our 

estimation sample to approximately 44,000 observations.

Table 2.1: Summary statistics for main variables 
Variable N Mean St Dev
1
K 43,138 .927 1.489
I F 44,153 .691 .404

(f) 37,867 .116 .312

(|) 44,153 4.716 4.651

(1) 44,153 .076 .405
FinDepth 44,153 .269 .136

(̂ ) 44,153 .416 .188

\ O D P s ) 44,153 1.245 .447

(1) 42,817 134.8 228.2
Private 44,153 .784 .411
State 44,153 .128 .334
Joint venture 44,153 .023 .150
Solely foreign 44,153 .065 .247
Services 44,153 .388 .487
SME 44,153 .872 .334
Source: Author's calculation using VES data.

Table 2.1 presents summary statistics for the key variables. The definitions are pre

sented in table A.l in Appendix A.I. Investment rates are particularly high in the 

sample with an average investment to capital ratio of 0.9. This is indicative of the fast 

growing, capital intensive nature of the Vietnamese economy. The measure of financ

ing constraints, IF, has a sample average of 0.69, this indicates that nearly 70 percent 

of firm investment is financed using internal resources. On the composition of the 

sample, nearly 78 percent of firms are private domestic, with 12 percent state firms, 7
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percent solely foreign owned and 2 percent joint ventures between domestic firms and 

foreign firms. Services firms account for nearly 40 percent of the sample while over 87 

percent of the firms are small- and medium-sized enterprises.

2.5 Results

In this section we present our main empirical results. All models are estimated using 

GMM with orthogonal deviations to remove firm heterogeneity and tests for first and 

second order serial correlation in the transformed residuals are conducted. The re

sults indicate the presence of first order serial correlation in the transformed residuals 

thus the instruments are selected from lagged levels dated t-3 and deeper. The Sargan 

and Hansen tests for overidentifying restrictions on the instrument matrix are used to 

check instrument validity and the p-values are presented in each table. Additionally, 

in all regressions, we remove time means, prior to estimation to control for any com

mon business cycle and macroeconomic influences. Province means, sector means and 

sector-province means are also removed to capture province and sector fixed effects as 

well as factors that are specific to the industrial structure in each province but differ 

from the national picture. In all cases, standard errors are robust to heteroscedasticity 

and are clustered at the firm level. Additional analysis clustering at the province level 

is presented as a robustness check.

This section is structured as follows. First, we outline results for the full sample 

using both the Q model and the distributed lag accelerator. Second, we limit the sample 

to private domestic firms and re-estimate the model. Third, we focus on the sample of 

small- and medium- sized enterprises. Fourth, we distinguish between domestic and 

foreign firms and finally, we explore the difference between service and manufacturing 

firms.

2.5.1 Main estimation results

Table 2.2 presents the main results of the GMM estimates for the Q model with financ

ing constraints and interactions with financial development.
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Table 2.2: GMM estimates for all firms using Q model
( )̂( Constraint Financial Depth State Interventionism M arket Financing Overall

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9 Column 10
Q t 0.219*” 0.219*** 0.217*** 0.217*** 0.218*** 0.218*** 0.219*** 0.224*** 0.224*** 0.212***

(0.028) (0.028) (0.028) (0.028) (0.028) (0.028) (0.028) (0.031) (0 .031) (0.021)
I F t - i 0.058*” 0.060*** 0.005 0.056*** 0.029 0.057*** 0.065*** 0.079*** 0.049** 0.025

(0.018) (0.018) (0.021) (0.018) (0.019) (0.018) (0.018) (0.019) (0 .022) (0.019)
F in D e p th t  — i -0.526**’

(0.177)
-0.546***
(0.177)

-0.592***
(0.158)

X F i n D e p t h i ^ 1 -1.242***
(0.228)

-0.647***
(0.212)

0.493***

(0.087)

0.514***

(0.087)
0.784***

(0.181)
0.102***

(0.039)

0.109***

(0.039)

0.053

(0.033)
0.154**

(0.076)
0.223*'*

(0.066)
0.000*
(0.000)

0.000* 
(0 .000)

0.000

(0.000)
X ( g f -0.001** 

(0 .000)
-0.000"
(0.000)

Sargan test (p-value) 0.52 0.96 0.95 0.97 0.97 0.96 0.96 0.85 0.94 0.93
Hansens J (p-value) 0.41 0.96 0.96 0.97 0.98 0.96 0.97 0.96 0.95 0.88
Res AR(1) (p-valuc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.33 0.71 0.74 0.73 0.81 0.69 0.70 0.65 0.65 0.60
Time/Province/Sector Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
n 38,912 38,912 38,912 38,912 38,912 38,912 38,912 35,214 35,214 35,214
Notes: (1) • p<0.10, ”  p<0.05, p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the firm level.
(3) Instruments are lagged marginal value product of capital dated t  — 3 and deeper.

The sample includes all firms; private domestic, state and foreign across all size 

categories, small, medium and large. The total number of observations included is 

39,000 reflecting missing values for some variables. In all regressions, the Sargan and 

Hansen tests fail to reject the null of instrument validity at the 1 percent level suggest

ing that the instrument matrix is valid. Column 1 includes the estimates for Q and 

financing constraints while columns 2 - 3  introduce the financial depth measure and 

its interaction with financing constraints. Columns 4 - 7  contain the results for the state 

interventionism measures while columns 8 and 9 introduce the measure of market fi

nancing. Column 10 includes all three effects simultaneously. We include only one of 

the two interactions for state interventionism as they are highly collinear and capture 

the same aspect of financial allocation. We have chosen (̂ 5^ ^  j as we believe it to 

better approximate the degree to which finance is over-allocated to the state-owned 

enterprises.

Across all regressions, Q is positive and significant at the 1 percent level suggesting 

that firms' investment strategies are determined by the underlying business funda

mentals. In column 1, we include only the measure of financial composition mix,  IF.
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It is positive and significant at the 1 percent level. This association suggests that there 

is a cost of capital differential between internal and external finance and firms with 

cheaper internal funds invest more. It may not be the case that all firms are strictly 

financially constrained (favoring using internal funds relative to external formal or in

formal capital as a business strategy) but, as internal funds are limited, many of these 

firms may invest higher amounts if access to formal external finance is improved. This 

positive association can, in the majority of cases, identify firms with financially con

strained behaviour.

Focusing on FinDepth, it can be seen that without the interaction, it has a nega

tive and significant effect on investment. This could be explained by the fact that in 

provinces where credit to the private sector is high, many of the private sector firms 

are small and only undertake small-valued investments relative to SOEs and foreign 

firms (many of whom may dominate provincial economies). This may explain the di

rect negative relationship. More important is the interaction between FinDepth and IF. 

It is negative and statistically significant at the 1 percent level in line with our a-priori 

expectations. The degree to which firms are reliant on using internal finance is decreas

ing in the volume of credit to the private sector in the province. This is a positive story 

for financial development. The IF variable is no longer significant once the interaction 

term is included. This suggests that firms' dependence on the use of internal resources 

for investment and the degree to which there is a cost of capital differential between in

ternal and external funds, is completely determined by the volume of credit available 

to private sector operators.

Considering the measures of state interventionism in finance, we find a positive 

and significant relationship between investment and the levels of both measures. This 

can be explained in the same manner as above (investment volume per firm is higher 

in provinces with more SOEs). The interactions of the SOE loan share, ^  and the SOE 

loan share relative to the SOE output share, are positive and significant in all 

regressions (at the 1 percent level for the former and the 5 percent level for the latter). 

This suggests that the degree to which firms face financing constraints and a reliance 

on internal funds is increasing in the use of finance by the SOEs. In scarce capital
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markets, state firms and private firms compete for limited financial resources.

The final indicator of financial development measures the degree of market financ

ing in the provincial economy, On its own, it has a positive and significant relation

ship with investment, indicating that higher levels of market financing are associated 

with higher investment. The interaction term with IF is negative and significant at the 

1 percent level.^ Financing constraints decrease as lending is increasingly allocated on 

market based terms.

Column 10 presents the estimates when all three financial development indicators 

are included simultaneously. On its own IF is insignificant but the interaction with 

FinDepth is negative and significant, the interaction with is positive and signifi

cant and the interaction with ^  is negative and significant. Financing constraints are 

completely dependent on the level of financial development and are decreasing in the 

provision of credit to the private sector, increasing in the use of finance by state-owned 

companies and decreasing in the share of lending allocated on market-based terms.

To demonstrate this dynamic and to identify the overall level of financial con

straints on an annual basis, we estimate the marginal effect of IF on investment as 

follows:

^  = 0 + (-0.647) . FinDepth +  (0.223) • +  (-0.0001)

Using the annual average level of each of the provincial financial development indi

cators, we can chart the evolution of financing constraints in the Vietnamese economy 

over the sample period. The marginal effects are presented in table 2.3, the standard 

errors for the effect are calculated using a bootstrap method and the significance level 

is indicated. Overall, firms in Vietnam face a positive and significant financing con

straint in 2002 and 2004, however, in 2006, no constraint is evident. In 2008, the cost 

of external capital is actually cheaper than the internal cost of capital and firms with 

a higher use of internal financing invest less. This suggests that the financial develop-

^Tlie magnitude of the coefficient is small due to the fact that the average value of ^  is higher than 
the other regressors in absolute terms.



Chapter 2; Investment financing and financial development 33

Table 2.3: Annual marginal effect of financing constraints on investment
Year Overall Marginal Effect
2002 .05r=^*
2004 .028“̂=̂*
2006 -.008
2008 -.066“̂“̂*

Overall .002
Standard errors calculated using bootstrap methods on IF distribution
* p<0.10, p<0.05, p<0.01

ment that has taken place in Vietnam in recent years has had a positive effect on firms' 

investment activity by removing barriers to accessing external capital.

As our estimates only use one investment model, fundamental Q and one measure 

of financing constraints, IF, we test the robustness of our findings by: 1) re-estimatiiig 

the model using a simple distributed lag accelerator model including IF; and 2) re- 

estimating both the Q and the accelerator model using cash flow as the indicator of 

financing c o n s tra in ts .T h e se  are presented in tables A.4, A.5, A.6 and table A.7 in 

Appendix A.2. Across all models, using both IF and cash flow, the interaction of con

straints with F in D e p th  is negative and significant, the interaction state interventionism 

is positive and significant and the interaction with market financing is negative and 

significant. This indicates that financing constraints are decreasing in credit to the pri

vate sector, increasing in the use of finance by SOEs and decreasing in the degree to 

which finance is allocated on market-based terms.

2.5.2 Results by firm characteristics

In this section, we investigate the distributional impact of financial development on 

financing constraints. We focus on private domestic firms, foreign firms, SMEs and 

service firms.
^®This is a well documented but critiqued approach. We present it purely as a robustness check on 

our main findings
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Private domestic firms and SMEs

Focusing on private domestic firms is important as previous research highlights the 

fact that these firms face higher financing constraints than foreign firms or state firms 

(Harrison and Mcmillan; 2003). In many cases, foreign investing firms bring external 

capital to invest in host economies and state firms benefit from easy access to capital 

through either implicit or explicit government guarantees. Private firms, especially 

non-listed firms, have more limited financing options and access credit mainly from 

domestic national or regional credit providers. Listed, large, state and foreign firms 

have ample access to international credit markets. Private domestic firms are also of 

interest as they are the backbone of any market economy and are expected to play 

an increasing role in driving economic activity in Vietnam in line with the economic 

reorientation away from the socialist structure.

Table 2.4 presents the results using only the sample of private domestic firms. The 

findings are identical to those for the sample as a whole. The Q statistic is positive 

and significant at the 1 percent level in all regressions. In column one, IF is positive 

and significant and the interactions individually and included together point to the 

same effects as identified for all firms. The interaction with IF and FinDepth is nega

tive and significant at the 1 percent level, the interaction with the indicators of state 

interventionism are positive and significant and the interaction with market financing 

is negative and significant. Interestingly the magnitude of the coefficients is higher for 

private domestic firms relative to all firms. This suggests that the benefits of financial 

development are more pronounced for domestic firms.

We now limit the sample to only private domestic SMEs. International research in

dicates that SMEs are the most constrained group in terms of accessing finance (Beck 

et al.; 2006; Beck, Demirguc-Kunt, Laeven and Levine; 2008; Rand; 2007) and are ex

pected to be major beneficiaries of financial development. Our definition of an SME 

is a firm with less than 250 employees which is in line with the World Bank definition 

(Ayyagari et al.; 2003). The results for the sample of SMEs are presented in table 2.5 

and are in line with the findings for the overall sample and for private domestic firms. 

Constraints are decreasing with financing depth, increasing with state intervention in
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Table 2.4: GMM estimates for private domestic firms using Q model
( ^ ) t Constraint Financial Depth State Interventionism M arket Financing Overall

Qt 0.288*** 0.285*** 0.288*** 0.288*** 0.303*** 0.302***
(0.046) (0.045) (0.046) (0.046) (0.056) (0.056)

I F t - i 0.060*** -0.016 0.023 0.066*** 0.039 0.005
(0.023) (0.027) (0.025) (0.023) (0.029) (0.032)

F i n D e p t h i _ i -0.595**
(0.238)

-1.059***
(0.280)

I F t  — i  X F i n D e p t h t ^ i -1.639***
(0.309)

-1.365***
(0.371)

0.580***

(0.120)
0.903***

(0.240)
0.129**

(0.052)

0.078

(0.055)

( g d p s ) ^ _ j 0.142

(0.099)

0.257**

(0.109)
0.000** 
(0 000)

0.001**
(0.000)

-0.001*** -0.001*
(0.000) (0.000)

Sargan test (p-value) 0.85 0.80 0.82 0.84 0.84 0.81
Hansens J (j>-value) 0.84 0.79 0.81 0.84 0.82 0.78
Res AR(2) (p-value) 0.75 0.78 0.82 0.74 0.52 0.57
Time/Province/Sector Dummies Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes
n 29,330 29,330 29,330 29,330 25,759 25,759
Notes: (1) * p<0.10, ** p<0.05, p<0.01. (2) All estimates are robust to heteroscedasticity and clustered at the firm level.
(3) Instruments are lagged marginal value product of capital dated t  — 3 and deeper.

finance and decreasing in the degree of market oriented lending activity in the provin

cial economy. The magnitude of the coefficients is again higher suggesting that SMEs 

are affected to a greater degree than large domestic firms or state and foreign firms.

Foreign firms

In this subsection, we focus on determining whether or not financial development in 

the host economy affects foreign firms differently from private domestic firms. In many 

cases, foreign firms have ample access to international capital markets and are some

what immune from domestic capital market developments. However, there is some 

evidence that foreign firms do compete with domestic firms for scarce capital resources 

in developing countries (Harrison and Mcmillan; 2003). As the number of foreign firms 

in the sample is only 6 percent with a further 2 percent joint ventures, we identify the 

effect on foreign firms by interacting a dummy variable, FOR, if the firm is solely for

eign owned and JV if the firm is a joint venture, with the financing constraint measure 

and the financial development indicators. This ensures that the overall sample is repre

sentative while addressing issues of identification of the differential effect. The results 

for solely foreign firms are presented in table 2.6 and for joint ventures in table A.3 in
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Table 2.5: GMM estimates for SMEs using Q model
^ ^ Constraint Financial Depth State Interventionism M arket Financing Overall

‘

I F t - i

F i n D e p t h t —i  

I  F t - I  x F i n D e p t h t -  \

(if)

0.276*** 0.273*” 0.276"* 0.276*** 0.293*** 0.274***
(0.047) (0.047) (0.047) (0.047) (0 .059) (0.055)
0.057** -0.026 0.016 0.061** 0.035 -0.001
(0.024) (0.030) (0.027) (0.025) (0.031) (0.033)

-0.625** -1.134***
(0.257) (0.296)

-1.762*** -1.423***
(0.335) (0.398)

T / t - 1
0.632***

(0.129)
0.949***

(0.255)
0.146** 0.081

(0.057) (0.059)
0.128 0.257**

(0.105) (0.114)
0.001** 0.001**
(0.000) (0.000)

-0.001*** -0.001**
(0.000) (0.000)

Sargan test (p-value) 0.91 0.86 0.85 0.89 0.92 0.67
Hansens J (p-value) 0.90 0.87 0.86 0.90 0.91 0.56
Res AR(2) (p-value) 0.96 0.95 0.91 0.97 0.79 0.74
n 27,529 27,529 27,529 27,529 24,009 24,009
Notes: (1) * p<0.10, ** p<0.05, *** p<0.01.(2) All estimates are robust to heterosced^ticity and clustered at tine firm it 
(3) Instrumer^ts are lagged marginal value product of capital dated t — 3 and deeper. (4) Controls as before.

A ppendix A.2.

The interaction of IF and FOR is not significant. This indicates that foreign firms 

are no different to domestic firms in their use of internal finance. The interactions 

of FOR w ith the financial developm ent indicators are insignificant w ith FinDepth and 

(§ z ) t- i  ii^dicating that there is no differential effect for foreign firms in terms of the 

relationship betw een financing constraints and credit provided to the private sector or 

the degree of m arket financing of the economy.

There does seem to be some differential impact for foreign firms of state interven

tionism  in financial markets. The interaction between FOR, IF and is significant 

and positive at the 10 percent level. As the interaction between IF and is negative 

and significant, combining these effects suggests that the increase in financing con

straints for domestic firms that occurs due to allocations of finance to SOEs is lessened 

for foreign firms. The m agnitude of the coefficients indicate that the effect is actually 

nearly eliminated for foreign firms. This implies that foreign firms do not compete w ith 

SOEs for capital. An increase in the share of lending to SOEs does not affect the use of 

internal resources for foreign f i r m s . O n  this evidence, SOEs compete w ith  domestic

'^The results for joint ventures do not indicate and differential effects relative to private domestic 
firms.
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Table 2.6: GMM estimates for solely foreign firms using Q model
( ^ ) , Constraint Financial Depth State Interventionism Market Financing Overall
Qt 0.219” * 0.217*** 0.218*** 0.219*** 0.225*** 0.222***

(0.028) (0.028) (0.028) (0.028) (0.032) (0.032)
0.056*** -0.000 0 .025 0.064*** 0.045** 0.022
(0.018) (0.022) (0.020) (0.019) (0.022) (0.024)

F O R -1.101 0.099 0.115 0.109 0.138 0,083
(1.574) (0.178) (0.179) (0.178) (0.180) (0.181)

J F t - i X  F O R 0.031 0.079 0.056 0.001 0.081 0.088
(0.050) (0.050) (0.050) (0.058) (0.060) (0.071)

F i n D e p t h i _ i -0.537***
(0.179)

-0.881***
(0.201)

F O R x  F i n D e p t h t  — i -0 .155
(0.287)

0.879**
(0.386)

I  F t -  1 X F i n D e p t h i _  \ -1.281***
(0.239)

-1.156***
(0.277)

i F f ^ l  X FOR y .  F i nDe p t h - i ^ i 0.594
(0.656)

0.003
(0,888)

0.514***

(0.088)

0.800***

/ F , _ i  x F O / J x ( ^ ) ^ _ ^

(0.185)

-0.380

(0.655)

0.025\ ^ T  J t - i
(0 .326)

0.116***

(0.041)

0.075*

(0.043)

1 X 0.179**

(0.079)

0.261***

(0.085)

I F t - l  X -0.416* -0.396*

(0.214) (0.224)

-0.147

(0.113)

-0.108

(0.116)

0.000*

(0.000)

0.000**

(0.000)

-0.001**

(0.000)

-0.000

(0.000)

/ F , _ 1  X F O H x ( g i ) ^ _ ^ 0.001 0,001

(0.001) (0.001)

-0.000 -0.001**

(0.000) (0.000)
Sargan test (p-value) 0.96 0.95 0.98 0.97 0.94 0 .%
Hansens J (p-value) 0.96 0.95 0.97 0.97 0.94 0 .%
Res AR(1) (p-value) 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.70 0.75 0.81 0.70 0.65 0.70
Time/Province/Sector Dummies Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes
n 38,912 38,912 38,912 38,912 35,214 35,214
Notes: (1) * p < 0 .1 0 ,  ** p < 0 .0 5 ,  p < 0 .0 1
(2) All estimates arc robust to heteroscedasticity and clustered at the firm level.
(3) Instruments are lagged marginal value product of capital dated t  — 3 and d e e p e r.
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private firms, not foreign firms, for finance.

Services firms

The final group we evaluate are firms in service sectors. There are a number of reasons 

why service firms may interact differently with capital markets as compared to man

ufacturing firms and industrial firms. Service firms have different requirements for 

technology and capital. In some cases, where manufacturing firms require significant 

initial sunk investment costs, banks may view the risk profile of these firms differently. 

Service firms, especially those that are not internationally tradeable, like professional 

services or retail, are less exposed to international competition. This alters the risk 

profile of lending to these sectors for financial institutions and impacts their access to 

finance.

For these reasons, it is interesting to explore the differing effect of financial devel

opment on investment financing for services. To undertake this analysis, we define a 

binary indicator for w'hether or not a firm is in a market service sector, SERV  (NACE 

50 +). This is interacted with the variables of interest and the results are presented in 

table 2.7.

While IF is positive and significant, the interaction with IF and SERV  is negative 

and significant. This indicates that services firms face lower financing constraints than 

manufacturing and industrial firms. The interaction of IF and FinDepth is significant 

and negative both individually and in the regression controlling for all three effects. 

However, the interaction of IF, FinDepth and SERV  is also negative and significant 

suggesting that while all firms benefit from a reduction in financing constraints due to 

increases in credit to the private sector, services firms experience a further reduction.

In the overall regression, the interaction of IF and state interventionism is insignifi

cant but the interaction between IF, SERV  and state interventionism is significant and 

positive. This suggests that the SOE use of credit deprives services firms of financ

ing not manufacturing firms. The same finding in essence holds for market financing 

with the interaction of IF and ^  insignificant and the interaction of IF, SERV  and ^  

negative and significant.
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Table 2.7: GMM estimates for service sector firms using Q model

Q t

Constraint Financial Depth State Interventionism M arket Financing Overall
0.287*** 0.286*** 0.290*** 0.286*** 0.304*** 0.305***
(0.045) (0.046) (0.047) (0.045) (0.056) (0.056)

I F t - i 0.114*** 0.074** 0.092*** 0.112*** 0.128*** 0.107***
(0.027) (0.030) (0.029) (0.027) (0.036) (0.037)

SERV -0.015 -0.036 -0.026 -0.011 0.011 -0.021
(0.069) (0.072) (0.071) (0.069) (0.076) (0.077)

I F t - i  X S E R V -0.134*** -0.251*** -0.171*** -0.114** -0.237*** -0.278***
(0.047) (0.060) (0.052) (0.048) (0.062) (0.072)

F i n D e p t h t ^ l -0.379
(0.258)

-0.550*
(0.302)

S E R V  X F i n D e p t h i _ \ -0.550*
(0.323)

-1.345***
(0.390)

/ i ^ t _ 1 X F i n D e p t h i _  j -0.911**
(0.363)

-0.842**
(0.415)

I F t _ \  X S E R V x F i n D e p t h i ^ i -2.013**'^
(0.657)

-1.636**
(0.800)

0.417***

(0.142)
S E R V ^ { ^ ) ^ _ ^ 0.399

(0.250)
0.465

(0.286)
x S B R V x { ^ ) ^ _ ^ 1.045**

(0.490)
0.113*

(0.058)
0.124*

(0.064)
0.046 -0.120

(0.106) (0.113)
0.002

(0.123)

0.023

(0.134)
0.304

(0.202)

0.561"

(0.232)
0.001**
(0.000)

0.000
(0.000)

-0.000
(0.000)

0.000
(0.000)

-0.000
(0.000)

0.000
(0.000)

/F ( _ 1  X S E R V x { § ^ ) ^ _ ^ -0.002*** -0.002***
(0.001) (0.001)

Sargan test (p-value) 0.85 0.82 0.85 0.84 0.85 0.84
Hansens J (p*value) 0.85 0.80 0.82 0.84 0.83 0.82
Res AR(1) (p-value) 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.77 0.86 0.88 0.75 0.54 0.59
Time/Provincc/Sector Dummies Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes
n 29330 29,330 29,330 29,330 25,759 25,759
Notes: (1) * p<0.10, •• p<0.05, **• p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the firm level.
(3) Instruments are lagged marginal value product of caipital dated t — 3 and deeper.
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These findings suggest that while all firms face a reduction in financing constraints 

with an increase in credit available to the private sector, services firms benefit from 

a reallocation of credit from the SOE sector and from more commercial allocation of 

financing.

2.5.3 Robustness check using provincial clustering

In this section, as a robustness check, we re-estimate the model clustering the errors at 

the province level. This controls for factors in the error term that are common across 

firms within a province. We conduct the analysis on the sample of all firms, private 

domestic and SMEs. The results are presented in table 2.8. The main findings are 

robust to clustering at the province level with constraints decreasing in credit to the 

private sector, increasing in the use of credit by the SOEs and decreasing in the degree 

of lending on commercial terms.

Table 2.8: GMM estimates using province clustering with Q model
All firms ]Private domestic SMEs

Qt 0.079*** 0.083*** 0.084***
(0.014) (0.016) (0.017)

IFt- i -0.042* -0.041* -0.046*
(0.022) (0.024) (0.027)

FinDeptht- i -0.265** -0.265* -0.259*
(0.130) (0.137) (0.143)

I  F t - \ x  FinDeptht-i -0.449*** -0.476*** -0.523***
(0.139) (0.169) (0.169)

{ g d p s )^_^ 0.015 0.023 0.022
(0.060) (0.072) (0.074)

IFt^lX (^GDPs)^_^ 0.107* 0.155* 0.154**
(0.064) (0.080) (0.077)

0.000*** 0.001*** 0.001***
(0.000) (0.000) (0.000)

-0.000** -0.000* -0.000*
(0.000) (0.000) (0.000)

Hansens J (p-value) 0.85 0.80 0.79
Time/Province/Sector Dummies Yes Yes Yes
Sector-Province Dummies Yes Yes Yes
n 35,419 29,330 29,330
Notes: (1) p<0.10, p<0.05, *** p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the province level.
(3) Instruments are lagged marginal value product of capital dated t -  3 and deeper.
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2.6 Conclusions

Facilitating access to investment finance for firms is one of the main mechanisms through 

which economies can benefit from financial development (Levine; 1997, 2005). By re

ducing imperfections in capital markets, financial reform can have a real effect on out

put by facilitating higher and more efficient investment by firms.

In this chapter, we build on the existing research of Rajan and Zingales (1998), Love 

(2003) and Love and Zicchino (2006) and undertake the following: we estimate the ef

fect of financing constraints on investment for a sample of firms in a developing coun

try, using a measure of the firms' financial composition (Kashyap et al.; 1993) to test for 

financing constraints. This explicitly controls for access to and the use of internal and 

external finance. Our data are taken from the Vietnamese Enterprise Survey and cover 

all firm sizes (small, medium and large) across private-, state- and foreign-owned firms 

in manufacturing, industrial and market service sectors. We measure financial devel

opment at the provincial level in Vietnam focusing on both financial depth (measured 

as credit to the private sector relative to output) as well as financial resource allocation. 

Our allocation measures, taken from Guariglia (2008), focus on state interventionism in 

finance and the degree of market-based lending in the economy. Our research is novel 

in that it is the first time that indicators of financial development measured within- 

country are linked to investment by small- and medium-sized, non-listed firms in a 

developing economy across both manufacturing and services.

We find that the neoclassical Q model performs as expected in explaining firms 

investment decisions with a positive and significant coefficient for Q. Firms' business 

strategies appear to follow standard neoclassical profit maximisation behaviour. When 

we include our main measure of financing constraints, the use of internal relative to 

external finance by the firm, we find a positive and significant association with invest

ment. This is indicative of a differential cost of capital between internal funds and 

external funds. The interactions of financing constraints and financial development 

indicate constraints are decreasing in credit provided to the private sector, increasing 

in the use of financing by SOEs and decreasing in the degree to which finance is allo

cated on market-based terms. Increasing the volume of credit to the private sector and
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improving financial resource allocation decrease firm financing constraints.

We also investigate the distributional impact of financial development on financing 

constraints across firms. We find that the magnitude of the effects of financial devel

opment, across all measures of financial depth and resource allocation, are higher for 

private domestic and small- and medium-sized enterprises. There does not appear to 

be any differential effect for foreign firms of increases in financial depth or the allo

cation of credit on market-based terms. However, we do find foreign firms are not in 

competition with state firms for credit. It appears competition for domestic capital is 

between private and state firms. Focusing on services, the results indicate that service 

firms are less credit constrained and are the main beneficiaries of increases in financial 

depth and improvements in resource allocation.

These conclusions provide evidence that financial development alters the invest

ment behaviour of firms by improving access to external capital. As financial devel

opment increases, the differential cost of capital between internal and external finance 

is eliminated. This is an important finding from a development perspective. Financial 

reform policies can provide real growth benefits through firm investment activity. As 

the effect is greatest for SMEs and private domestic firms, this is further evidence of 

the benefits of financial development to the real economy. Flowever, the backdrop of 

this research in Vietnam is a period of macroeconomic stability in which the authorities 

have balanced the capital market reform agenda against wider macroeconomic stabil

ity. If financial development is to continue to provide a growth impetus, stability in the 

wider macro environment as well as stability in the banking sector are required.





Chapter 3 

Financial liberalisation and access to 

credit in developing countries

3.1 Introduction

In recent decades, there has been a particular focus in developing countries on achiev

ing financial development through liberalising capital markets. This process is sup

ported and promoted by research highlighting the causal role of finance in delivering 

economic growth (King and Levine; 1993; Levine; 1997, 2005; Levine et al.; 2000). The 

core theme in this literature posits that financial liberalisation leads to financial de

velopment which in turn gives rise to economic growth. One channel through which 

financial reform is beneficial is through improved access to finance, leading to higher 

and more efficient investment. By facilitating better credit access, financial liberalisa

tion allows constrained firms to obtain vital funds with which capital investment plans 

can be undertaken (Haramillo et al.; 1996; Gelos and Werner; 2002; Love; 2003; Galindo 

et al.; 2007; Beck et al.; 2004).

This chapter builds on the existing literature by evaluating the effect of financial 

liberalisation on access to finance in developing countries. The specific contribution 

is as follows: first, using data from the World Bank Enterprise Surveys (WBES), an 

extensive dataset is collated covering 29,000 firms across 57 developing and transition 

economies including 23 economies in Sub-Saharan Africa (SSA) . This improves the

44
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country coverage as compared to existing research (Haramillo et al.; 1996; Barajas et al.; 

2000; Gelos and Werner; 2002; Koo and Shin; 2004; Koo and Maeng; 2005; Abiad et al.; 

2008; Galindo et al.; 2007). Second, with a view to both capturing the m,ultifaceted 

nature of financial liberalisation as well as maximising the country coverage, a financial 

liberalisation index is developed using data on financial market structure and financial 

regulation from Barth et al. (2008). The index covers, in as much depth as possible, the 

financial reform dimensions outlined in Abiad et al. (2010). Using a broad-based index 

improves upon the work that evaluates liberalisation using a single or limited number 

of policy dimensions. Importantly, the new index improves the coverage across SSA 

with 23 countries included. The index is then mapped to the firm-level data from the 

World Bank enterprise surveys.

Third, following Byiers et al. (2010), Rand (2007) and Hansen and Rand (2011), ac

cess to finance is measured by defining four groups of credit constrained firms: "Gen

eral Constrained", "New Entrants", "Active Investors" and "Deterred Investors". The 

categories are developed using direct survey questions on loan applications denied, 

the use of internal funds and informal finance to cover investment expenditure, the 

presence of existing credit lines and the reasons for not making loan applications. Our 

indicators move away from existing studies which identify credit constraints using in

vestment cash flow sensitivities or perception measures of finance as an obstacle to 

growth (Haramillo et al.; 1996; Barajas et al.; 2000; Gelos and Werner; 2002; Koo and 

Shin; 2004; Koo and Maeng; 2005; Beck et al.; 2004; Clarke et al.; 2006). The estima

tion strategy uses an instrumental variables probit model with legal origin dummies 

as instruments. The analysis also focuses on the differential effect of liberalisation on 

constraints by firm size, age, ownership and legal status as well as focusing on the 

effect in SSA.

For the whole sample, the results indicate that financial liberalisation reduces the 

probability of being credit constrained across all four constraint definitions. The es

timated coefficients on financial liberalisation are negative and statistically significant 

using both standard probit and IV probit techniques. These results show that improve

ments in the overall level of capital market liberalisation do improve the real position
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of firms by bettering their access to credit facilities.

To understand the magnitude of the effects, we estimate probit marginal effects to 

capture the impact on the probability of being credit constrained of a one unit increase 

in the liberalisation index. For firms classified as "General Constrained", an increase 

in financial liberalisation decreases the probability of being constrained by 19 percent. 

For firms classified as "New Entrants", financial liberalisation decreases the probability 

of being constrained by 18 percent. For "Active Investors" and "Deterred Investors", 

the reduction in constraints due to financial liberalisation is 4 percent and 8.7 percent 

respectively.

From a policy perspective, understanding the magnitude of these changes is diffi

cult due to the nature of the index.^ A stylised example may provide some clarification. 

If we consider firms classified as "General Constrained", a one unit increase in the in

dex reduces constraints by 19 percent. If a country with a low index score of 2.5 (such 

as Ivory Coast or Guinea Bissau) were to introduce financial reform measures to boost 

the index by 5 units (to the level of Hungary or Lithuania), this would reduce the prob

ability of being constrained by nearly 95 percent.

We test the distributional impacts of financial liberalisation by interacting the in

dex with the following firm characteristics: size, age, ownership and whether or not it 

is publicly listed. The reduction in constraints from financial liberalisation is greatest 

for young, private domestic small- and medium-sized (SME) enterprises. The reduc

tion is less for foreign and publicly listed firms. That SME financing constraints are 

more sensitive to financing liberalisation is important from a development perspective. 

International research points to the most constrained firms being SMEs (Beck et al.; 

2006; Beck, Demirguc-Kunt and Maksimovic; 2008; Beck, Demirguc-Kunt, Laeven and 

Levine; 2008). Most foreign firms and domestic publicly-listed firms have ample access 

to international and national financing sources. If SMEs are the beneficiaries of finan

cial liberalisation, this is a positive story for the ability of finance to facilitate growth 

through the investment channel.

While the results are suggestive of an improvement in access to credit being asso- 

'The index runs from 1 (complete financial repression) to 11 (completely liberalised).
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ciated with higher levels of financial liberalisation, focusing on SSA, there is evidence 

that the benefits of financial liberalisation do not materialise at all. The findings indi

cate firms in SSA are more constrained than those in other regions and constraints 

appear to increase with financial liberalisation for all categories except "Active In

vestors". Recent research by Andersen et al. (2012) highlights the fact that African 

economies have been reformist in liberalising credit markets but have lagged in terms 

of their growth performance, especially in comparison with the Asian countries. That 

liberalisation has not delivered improved access to finance may go some way to ex

plaining the disconnect between the pro-reform policies and the poor growth perfor

mance.

The remainder of the chapter is structured as follows: section 3.2 presents a brief 

review of existing research. Section 3.3 outlines the measures of credit constraints, 

financial liberalisation and the data used. Section 3.4 outlines the empirical model and 

econometric issues. Section 3.5 presents the results and section 3.6 concludes.

3.2 Background and motivation

While the literature in this area is voluminous, there are a number of reasons why 

further research can provide new insight. The main issues relate to the country cover

age, measurement of financial liberalisation and measurement of financing constraints. 

Firstly, a number of studies (Harris et al.; 1994; Haramillo et al.; 1996; Koo and Shin; 

2004; Koo and Maeng; 2005; Barajas et al.; 2000; Gelos and Werner; 2002; Kabango and 

Paloni; 2011) are based on one country's experience of financial liberalisation. This is 

beneficial as it draws on rich case study experience. It does not, however, produce the 

cross-country evidence required to make conclusions about the global effect on firms 

of capital market liberalisation. Further studies exploit cross-country variation (Abiad 

et al.; 2008; Galindo et al.; 2007) in financial liberalisation. However, these are still lim

ited to a small number of successful developing countries and do not include many 

of the poorest LDCs or any African economies. Steel et al. (1997) extend the debate 

to African economies and investigate the effect of financial reform on financial frag-
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mentation in Ghana, Nigeria, Tanzania and Malawi. Their research does not, however, 

link financial liberalisation to financing constraints. Clarke et al. (2006) and Beck et al. 

(2004) do consider a more extensive set of countries but their focus is not on financial 

liberalisation in general. Instead, they concentrate on more specific elements of bank

ing market structure (bank concentration and foreign bank participation, respectively). 

Their samples are also limited in the coverage of many of the least developed countries, 

in particular nations in SSA.

The second contribution relates to the definition and measurement of financial lib

eralisation. Financial reform is multifaceted and covers a range of issues from capital 

controls, to banking market structure, financial regulation and investment legislation. 

Many studies to date focus on specific areas of financial market policy. Haramillo et al. 

(1996) and Gelos and Werner (2002) determine the effect of financial liberalisation by 

assessing a structural break pre and post liberalisation (usually relating to a specific 

aspect of financial market reform such as interest rate controls as in Haramillo et al., 

1996). More comprehensive data measuring financial liberalisation across seven policy 

dimensions are developed by Abiad and Mody (2005) and Abiad et al. (2010). Despite 

the availability of these data, they have not been used to link financial reform to access 

to finance in developing countries.

The final contribution relates to the measurement of financing constraints. Exist

ing studies either model and define credit constraints by measuring the sensitivity of 

investment to internal funds within the context of the neoclassical investment Euler 

equation or the Q model of finance (Haramillo et al.; 1996; Koo and Shin; 2004; Koo 

and Maeng; 2005; Barajas et al.; 2000; Gelos and Werner; 2002) or use survey data on 

the firms' view of finance as an obstacle to growth and development (Clarke et al.; 2006; 

Beck et al.; 2004). Both of these methodologies have their limitations. The sensitivity 

of investment to internal funds has been criticised as an identification strategy (Kaplan 

and Zingales; 1997) while a further difficulty arises due to the requirement in the neo

classical models to parameterise the unobservable shadow cost of capital (Whited and 

Wu; 2006). Moreover, measuring access to finance using a categorical variable from
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survey data may be subject to perception bias.^

In addition to the specific reasons to reconsider the financial liberalisation debate, 

work by Andersen and Tarp (2003) and more recent evidence by Andersen et al. (2012), 

asks fundamental questions about the finance-growth thesis and suggests the literature 

promoting financial liberalisation as a cornerstone of economic development policy is 

questionable. They argue that, while finance no doubt plays some role in economic 

growth, recent moves towards financial liberalisation have not delivered either de

velopment of domestic financial systems or improved economic outcomes. Pointing 

to SSA and other developing countries, they highlight the extensive financial reforms 

undertaken and point to the lack of improvements in economic outcomes following 

reform. Additionally, Andersen et al. (2012) point to the fact that East Asia and the Pa

cific, the fastest growing region during the last two decades, has recorded the lowest 

level of financial reform as measured by Abiad et al. (2010). The importance of invest

ment in the East Asian success story would also question the requirement of financial 

liberalisation for increased capital formation. The lack of improvement in economic 

outcomes despite reform is SSA is also noted by Reinhart and Tokatlidis (2003).

In related work, Gries et al. (2009) test for a causal relationship between financial 

liberalisation and financial development across 16 countries in SSA and do not find a 

causal effect of financial liberalisation on financial development. However, while fo

cusing on whether financial reform has led to financial deepening and in turn economic 

outcomes, neither Andersen et al. (2012), Reinhart and Tokatlidis (2003) or Gries et al. 

(2009) isolate and focus on the specific channels through which financial liberalisation 

can drive economic outcomes. In particular, these papers do not evaluate the role of 

financial liberalisation in improving firms' access to investment finance.

3.3 Variable measurement and data

Assessing the effect of liberalisation on access to finance requires a combination of 

country-level estimates of financial reform and firm-level estimates of credit constraints.

^See the discussion in Reinikka and Svensson (2006) regarding micro studies based on subjective 
questions in survey data.
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In this chapter a number of sources are combined. The firm-level data to measure ac

cess to finance are taken from the WBES while the data measuring financial liberalisa

tion are extracted from the World Bank survey of financial regulation and supervision 

(Barth et al.; 2008). This section describes the measures of credit constraints, the in

dex of financial liberalisation and provides some summary statistics covering the main 

variables.

3.3.1 Measuring access to finance

This chapter follows Byiers et al. (2010) and Hansen and Rand (2011) and uses firm- 

level data from the WBES to estimate four binary indicators of whether a firm faces 

credit constraints. Byiers et al. (2010) and Bigsten et al. (2003) focus on identifying only 

firms who are constrained due to failures/imperfections in capital markets as opposed 

to firms whose investments do not have a positive net present value at the economy 

wide market cost of capital. This definition is carried forward into the development of 

constraint indicators in this chapter.

To identify credit constrained firms, a number of different questions from the WBES 

concerning access to financial markets are used. The first question to identify con

strained firms is whether or not the they applied for and were denied loan facilities. 

This is a direct measure of excess demand for credit i.e. the firms that attempted to 

access credit facilities but were unsuccessful. As the question does not capture the rea

son for the refusal, some of the applying firms may have had poor quality investment 

proposals. In identifying these firms as credit constrained, we implicitly assume that 

the typical entrepreneurs' application had an internal rate of return at least equal to 

the market cost of capital. This question is used by Byiers et al. (2010) and Hansen and 

Rand (2011).

The second question asks firms that did not apply for loans, the reason why they 

did not do so. Firms are classified as constrained if they state one of the following 

reasons for not applying: i) the size of loan and maturity are insufficient, ii) applica

tion procedures for loans or line of credit are too complex, or iii) collateral require

ments for loans or line of credit are unattainable. In line with Hansen and Rand (2011),
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firms are not classified as constrained if they answered that the interest rate offer was 

prohibitive or they did not think they would be successful. The third question asks 

whether or not the firm has access to a formal line of credit (either a loan or working 

capital facility). Finally, information on the financing of investment is included. Firms 

are asked whether or not they purchased fixed assets and if so, how did they structure 

their investment finance. This chapter focuses on the percentage of capital expenditure 

financed from internal funds or informal sources (moneylenders, family, friends etc). 

Both may be either a substitute or complement to external finance (from either banks, 

equity markets or other financial providers), however, an overreliance on the firms' 

own resources to fund investment is a well established indicator of credit constraints 

(See Chirinko (1993) and Hubbard and Kashyap (1992) for discussion). Internal or in

formal finance carry a differential cost of capital to external formal credit. As this may 

have implications for the efficient allocation of capital, it is of interest to this research 

question.^

Table 3.1: Measures of credit constraints
Indicator

Constraint Definitions 
General Constrained New Entrants 

Cl C2
Active Investors 

C3
Deterred Investors 

C4
Applied and denied creditl v/ v/ x/
No loan application v/ v'
No formal finance
Invested using internal
funds or informal sources ^/
No investment v/
Note: 1 >50% of loans denied

To capture the heterogeneous nature of firms' interactions with capital markets and 

the non-uniform impact of financial liberalisation on the population of firms in the 

economy, we develop four categories of credit constrained firms using combinations 

of the aforementioned questions. The categories are: "General Constrained", "New 

Entrants", "Active Investors" and "Deterred Investors". Their links to the questions

^The frequently used measure in this literature is a catergorical variable where firms are asked to 
rank access to finance as a relative obstacle to the firms' growth and development. The ranking scale 
runs from 0 (no constraint) to 4 (severe constraint). This measure has been used as the main dependent 
variable in research into access to finance (Clarke et al.; 2006; Beck et al.; 2004). There are drawbacks to 
using this variable as it is influenced by the managers perception of credit access. For example, a firm 
may view the credit conditions in the economy as restrictive to its growth prospects, however, when 
offered finance at the market opportunity cost, their investments may no longer be viable. Due to these 
considerations, we do not use this indicator in our main analysis.
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in the WBES survey are presented in table 3.1. Credit constraint one (Cl), "General 

Constrained" takes the value of one if the firm applied for loan finance but was rejected 

or did not apply for loans due to capital market imperfections. It is similar to constraint 

one in Hansen and Rand (2011). This constraint is used as a base case.

The three further categories tighten this definition. As financial markets are liber

alised, one of the expected benefits is a widening of the use of formal financial services. 

In a development context, this equates to firms using formal finance for the first time. 

For constraint two (C2), "New Entrants", firms are classified as constrained using C l 

but then reclassified as unconstrained if they currently have access to formal banking 

services (a loan or line of credit from a financial institution). This categorisation identi

fies firms who do not have formal finance, but attempted to apply for lending facilities 

or are put off by the current market structure. If financial liberalisation facilitates fi

nancial widening, it is expected that these firms should also be beneficiaries.

The third constraint (C3) uses C l as a base, but for this category, we identify those 

firms who are constrained but went ahead and undertook investment financed us

ing either internal funds or finance from informal sources (moneylenders, friends or 

relatives). We classify this category as "Active Investors". These firms are actively 

investing using internal funds or informal credit which indicates that they have posi

tive net present value investment opportunities and are willing to commit to these in 

the current economic environment. As internal funds are limited and informal sources 

can be unreliable and often costly, both can be seen as imperfect substitutes for for

mal external finance. These firms may have undertaken additional investment, paid a 

lower cost of capital on committed capital expenditure, or freed internal funds for use 

in operational activities if formal external finance had been made available.

The final constraint (C4) classifies firms as "Deterred Investors". These firms are 

identified as constrained using C l but re-classified as unconstrained if they did not 

invest. This group represents firms who have foregone investment opportunities due 

to the capital market imperfections they faced when seeking credit lines. If, following 

financial liberalisation, financial development occurs, we would expect this group to 

benefit. In the post-reform environment credit should be available to facilitate invest-



Chapter 3: Financial liberalisation and access to credit 53

ing in positive net present value investment opportunities.

Identifying four categories of credit constrained firms should cater for the hetero

geneous nature of firms interaction with financial markets. It should also provide a 

platform to adequately assess the multifaceted and multidimensional aspects of finan

cial reform and how it affects businesses on the ground.

3.3.2 Financial liberalisation in developing countries

The main challenge facing researchers working in the area of financial liberalisation 

and capital market reform has been the absence of a comparable cross-country database 

that captures the multifaceted nature and complex policy dimensions of financial liberli- 

sation. Recent work by Abiad et al. (2010) addresses this issue and presents a com

prehensive database covering 91 advanced, transition and developing economies over 

the period 1973-2005. Building on the work of Abiad and Mody (2005), the database 

presents an index of financial liberalisation built around seven aspects of financial pol

icy: credit controls and reserve requirements, interest rate controls, entry barriers, state 

ownership of the banking sector, financial account restrictions, prudential regulations 

and supervision and securities market policies. The overall index is increasing in the 

degree of liberalisation i.e. the larger the value, the greater the degree of liberalisation.

While the database provides a very valuable resource for researchers, from a devel

opment perspective, it does not contain information for many developing economies. 

This is especially the case for African countries, many of whom have undertaken con

siderable measures towards liberalising capital markets but continue to under-perform 

in growth terms. The database covers 14 countries in SSA but matching these estimates 

to firm-level micro data provides further challenges. Only 36 countries remain, 9 of 

whom are from SSA, if WBES firm data is merged to country estimates of financial 

reform from Abiad et al. (2010). This is a limitation as using data on only 9 countries 

in SSA masks considerable cross-country variation in the region and potentially raises 

issues of sample selection.

To increase the coverage of estimates of financial reform for developing economies 

as well as attempting to maximise the number of countries for which matched reform
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and firm level data are available, this chapter develops an additional cross-country 

measure of financial liberalisation. It is complementary to that of Abiad et al. (2010) 

and uses data from the World Bank financial regulation and supervision data compiled 

by Barth et al. (2008). The data are available from three rounds of the survey in 2001, 

2003 and 2007 and cover various aspects of financial sector policy such as banking 

sector entry requirements, bank activities, supervision and regulatory issues as well 

as bank ownership, capital and liquidity data. The building blocks for the index pre

sented in this chapter are the seven financial reform dimensions used by Abiad et al. 

(2010), however, data are not available for all. The index covers the following issues: 

credit controls, directed lending and excessive reserve requirements, barriers to en

try, restrictions on international financial flows, state control of financial institutions, 

prudential regulatory and supervisory policy and securities market policies. It ranges 

from 0 in a completely repressed system to 11 in a fully liberalised financial market. 

The Barth et al. (2008) database does not contain data on interest rate controls so this 

dimension is not covered. While the index is not as rich in coverage of the policy di

mensions of financial reform as Abiad et al. (2010), the goal is to extend the number of 

developing countries included. Full details of the specific variables included in the in

dex are presented in Appendix B.l. The lack of data on interest rate controls is a disad

vantage of our measure as this is one of the issues that has been highlighted from early 

on in the financial reform literature (McKinnon; 1973; Shaw; 1973). However, given 

the wide range of policy issues across the other dimensions as well as the improved 

country coverage, the construction and use of this index provides an important tool 

for answering the research question under consideration.

3.3.3 Sample and summary statistics

Combining the WBES firm-level data and the index of financial liberalisation leaves a 

cross-sectional dataset of over 29,500 firms across 57 countries. We include data fr^m 

the 2005 to 2009 years of the survey and map these to the 2007 database on financial 

regulation and supervision. We exclude 2010 data due to the potential changes in 

financial reform that were undertaken following the international financial crisis end
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Table 3.2: Summary statistics for main variables
Variable Obs Mean St. Dev, Min
Cl: General Constrained 29,603 0.24 0.43 0
C2: New Entrants 29,603 0.21 0.40 0
C3: Active Investors 29,603 0.07 0.26 0
C4: Deterred Investors 29,603 0.14 0.35 0
Manufacturing and industry 29,587 0.65 0.36 0
Services 29,587 0.35 0.48 0
Direct trade 29,603 0.26 0.44 0
Age 29,603 17.02 15.93 1
Small 29,603 0.72 0.44 0
Medium 29,603 0.19 0.39 0
Foreign 29,603 0.09 0.29 0
Publicly listed 29,603 0.05 0.22 0
FL Index 29,603 5,08 1.45 1.5
Source: Author's calculations using W BES data.

the changes to regulatory standards following the BASEL III accord. The coverage 

across countries is presented in table B.2 in Appendix B.3. There are 23 countries from 

SSA. This is substantially more than the 9 countries from SSA if the Abiad et al. (2010) 

financial reform index is used and merged with the WBES firm data.

Table 3.2 presents summary statistics for the credit constraint measures, financial 

liberalisation index (FL Index) and other firm- and country-level characteristics. Only 

private domestic and foreign firms are included in the sample with state firms re

moved. Given implicit or explicit state guarantees, these firms face soft budget con

straints and are not the focus of our research interest. The majority of the firms in 

the sample are privately-owned domestic companies (91 percent) with the remaining 9 

percent foreign owned. On the distribution of firm size, 72 percent are small (less than 

50 employees) and 19 percent are medium sized (between 50 and 250 employees). In 

total, 27 percent of firms are engaged in direct trade (either importing or exporting). 

In terms of a sectoral breakdown, 35 percent are active in the services sector with the 

remaining 65 percent engaged in manufacturing or industrial activity. Publicly-listed 

firms make up 5 percent of the sample.

C1-C4 are the categories of credit constrained firms outlined in section 3.3.1. There 

is a large variance between the groups. Across the sample, 24 percent of firms are 

defined as constrained by Cl "General Constrained". C2 "New Entrants" classifies 

21 percent of firms as constrained. This suggests that the majority of firms who are 

constrained using our general measure, C l, also do not have formal financial services.
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These firms should be some of the biggest beneficiaries if financial reform leads to a 

widening of the financial sector.

For C3 "Active Investors", the data show that 7 percent of constrained firms did 

undertake some investment and they financed this using either internal funds or in

formal sources of finance such as money lenders, friends or relatives. It is expected 

that this group may react less to financial liberalisation as at least some of their in

vestment demand has been satiated. Firms categorised as C4 "Deterred Investors" 

are an interesting and important group. These are the firms for which capital market 

imperfections have led to a foregoing of profitable investment opportunities and could 

potentially undertake investment following successful financial reform. In total, nearly 

15 percent of firms are classified as constrained using this measure.

The summary statistics for the FL Index are also presented in table 3.2. As the index 

hypothetically runs from 0 in a completely repressive financial system to 11 in a fully 

open system, it can be seen that the sample average is just below the mid-point. There 

is a large variance with least financially liberalised countries (Niger and Burkina Faso) 

having a value of 1.5 while the most open score 8 (Slovenia).^

Figure 3.1: Indices of financial liberalisation by region 
Financial liberalisation (author's estim ates) Financial liberalisation (Abiad e t  al.)

Ul
AFR LAC SAR ECA EAP MrJA

Source: Adiad et al. (2010) and author's estimates using Barth et al. (2008) data.

To provide a high level comparison and robustness check on the index presented, 

figure 3.1 outlines the regional average values for the financial liberalisation measures 

from Abiad et al. (2010) as well as the estimates derived from the raw World Bank 

^See table B.2 in Appendix B.3 for all countries and corresponding FL Index values.

m
AFR LAC SAR ECA EAP Mf4A
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regulation and supervision data.^ The correlation coefficient between the two indices 

is 0.4. By both measures, Europe and Central Asia as well as Latin America and the 

Caribbean report the most liberalised financial markets. The lowest levels of liberali

sation are recorded in South Asia as well as East Asia and the Pacific in the Abiad et al. 

(2010) index while SSA is lower by the measure presented in this analysis.

While an identical set of countries is used in these charts for comparison purposes, 

this does not represent the group of countries included in our estimation sample. This 

is due to the loss of data in the process of matching country-level indicators with the 

firm-level data. The average value per region for the financial liberalisation index in the 

estimation sample is included in figure 3.2. The values in this regional comparison are 

skewed for South and East Asia as only 5 countries are available across these regions. 

Comparing SSA with Europe and Central Asia as well as Latin and Central America, 

it can be seen that liberalisation is not as progressed with scope for future reform.

Figure 3.2: FL index using final sample 
Financial liberalisation by region (author's estimates)

o
AFR LA C S A P ECA EAP

Source: Author's estimates using Barth et al. (2008) data.

Before undertaking a detailed econometric evaluation of the effect of financial re

form on credit constraints, it is informative to consider some simple scatter plots of the 

liberalisation index and indicators of investment and financing arrangements for the 

countries in the sample. These are presented in figure 3.3.

The charts plot financial liberalisation against the country average of investment, 

whether finance is an obstacle to firm expansion and the share of investment financed

^The country coverage is the same for both indices and provides an indication of the degree of simi
larity.
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Figure 3.3: Scatter plots for financial liberalisation and firm financing
FL index - Investm ent FL index - Finance as obstacle
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Source: Adiad et al (2010) and author's estimates using Barth et al. (2008) data.

using internal funds and bank loans. For financial liberalisation, the plots suggest 

a positive relationship with investment, a negative relationship with firms' percep

tions of finance as an obstacle for growth, a negative relationship with the share of 

investment financed using internal funds and a positive relationship with the share of 

investment financed using bank lending facilities. More liberalised financial systems 

are associated with higher levels of investment, a lower use of internal funds, more 

bank financing and a lower perception among managers that finance is an obstacle to 

growth.

3.4 Empirical model and econometric methodology

To estimate the effect of financial liberalisation on our binary indicators of credit con

straints, a standard probit model is employed on the cross-sectional data. The proba-
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bility of being credit constrained is modelled as:

Pr [C{n),j = 1/ Z,] = $  {FLj/Sfl + + ZjA) (3.1)

where n = represent the credit constraint categories. FL is the FL index as de

fined above. The coefficient 13fl provides the test of the main hypothesis of this chap

ter. If /3fl < 0 then credit constraints are reduced by financial liberalisation, if =  0 

there is no impact of financial liberalisation on access to finance. An unlikely scenario 

is that financial liberalisation actually increases credit constraints but this would be 

represented by ^ fl > 0.

To capture other aspects of the operating environment that influence the level of 

credit constraints, firm-level control variables are included in the vector Xy. These 

include firm size, firm age and binary indicators for foreign ownership and whether 

or not the firm is publicly listed. An indicator is also included for whether the firm is 

a direct exporter or importer. The data used is cross sectional which prevents the use 

of a technique to explicitly remove firm-level heterogeneity, such as random or fixed 

effects. Including these firm-level controls should capture some of the firm-specific 

effect. Sector dummies are also included.

As our data contains both within-country and cross-country variation, we also in

clude a number of country controls in the vector Zj. These variables capture hetero

geneity in the level of credit constraints that is common across firms within a specific 

country and also captures cross-country differences in economic structures and eco

nomic activity. We include GDP growth to capture the overall investment opportuni

ties in the economy and trade as a percentage of GDP to capture market opportunities, 

international linkages and openness. In addition, we include credit provided by the 

banking sector as a percent of GDP to capture the country level availability of finance. 

An indicator of corruption perception from transparency international as well as the 

level of ethnic fractionalisation (Alesina et al.; 2003) are also included in the regres

sions as controls. The former captures cross-country differences in institutional quality 

while ethnic fractionalisation controls for differences in the use of informal networks 

and other cultural factors. A heteroscedasticity robust estimator is employed and the
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errors are clustered at the country level. This allows correlation across the error terms 

of firms within a specific country. The model is estimated using maximum likelihood 

estimation.

While the level of financial liberalisation is assumed to be a driver of credit avail

ability at the country level, there is an argument that both financial liberalisation and 

the overall level of credit availability are jointly determined. If this is the case, finan

cial liberalisation is endogenous. There are also scenarios in which very large firms 

have strong political linkages or where business lobby groups are powerful in which 

cases reverse causality is a possibility. Furthermore, there are potentially common fac

tors which co-determine credit availability and financial reform which may lead to a 

spurious regression if not controlled for.

To allay these concerns as well as to establish a causal link, we employ an instru

mental variables probit model to deal with potential endogeneity. This poses another 

challenge; finding a suitable instrument. The variable must be orthogonal to the error 

term in the main variable i.e. it must have no influence on credit availability except 

through financial liberalisation, yet be highly correlated with the endogenous variable. 

In the literature, one instrument that is suggested is the legal origin of the country. 

Legal origin is used to instrument the effect of governance on financial development 

and financial outcomes by La Porta et al. (1997) and La Porta et al. (1998) and entry 

regulations on enterprise start ups by E>jankov et al. (2002). The reasons for the ex

ogeneity of legal origin to economic outcomes is articulated in La Porta et al. (2008). 

They argue that legal origin was imposed on colonies by occupying powers which in 

turn influenced and shaped the development of the legal structures and institutions 

of governance in the post-colonial independent states. This in turn shaped economic 

outcomes. Legal origin should therefore be exogenous to the current economic con

ditions including the credit environment except through its impact on the design and 

functioning of institutions and the inherited policy design. Given the precedent in the 

literature, legal origin is used as the instrument for financial liberalisation. To test the 

robustness of legal origin, the probit model is re-estimated using the two-step pro

cedure of Newey (1987) to calculate the Almeya-Lee-Newey test of overidentifying
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restrictions.

3.5 Results

This section presents the results of the empirical analysis. The effect of firm charac

teristics on the probability of begin credit constrained is tested before introducing the 

financial liberalisation index. Dummies for German and socialist legal origin are used 

in the IV probit regressions. When the country controls are included with the instru

mental variables, a number of countries fall out of the sample and the final number is 

reduced to 52. Following the investigation into the overall effect of financial liberali

sation on financing constraints, the distributional impacts are explored by interacting 

the index with firm characteristics.

One of the contributions of this chapter is to extend the country coverage for devel

oping economies, especially African countries. The sample contains 23 countries from 

SSA. To provide deeper insight into the effects of financial liberalisation in SSA, the 

differential effect of financial liberalisation on credit constraints in SSA is investigated.

3.5.1 Firm level determinants of constraints

To begin, the determinants of the proposed credit constraints including firm controls 

are tested. Beck et al. (2006) find that firm size, ownership, age and legal status are 

some of the most important indicators of whether or not a firm faces financing con

straints. Firm size and ownership are noted as salient by Rand (2007). The effect of 

these variables on the constraint categories is tested and the estimates are presented in 

table 3.3.

Across all of the constraint categories, small-sized firms face greater difficulties in 

accessing financing for investment. For small firms, the coefficient is positive and sig

nificant at the 1 percent level in all estimations while for medium-sized firms, the co

efficient is positive and significant for "Deterred Investors". Across all categories, con

straints decrease w ith firm age. In the main, older firms have well developed relations 

with finance providers and /o r greater internal resources available so face lower credit
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Table 3.3: Probit estimates for firm level determinants o f^ jisjram ts
C(n) General Constrained N ew  Entrants Active Investors Deterred Investors
Direct trade -0.234” * -0.362” * -0.110’ -0.321” ’

(0.057) (0.060) (0.056) (0.063)
Age -0.121” ’ -0.144*** -0.121’” -0.071”

(0.038) (0.039) (0.035) (0.036)
Small 0.658’” 0.781*** 0.348” 0.797*”

(0.158) (0.153) (0.170) (0.123)
Medium 0.130 0.179 0.058 0.199*

(0.120) (0.112) (0.119) (0.115)
Foreign 0.045 0.108 0.080 0.061

(0.089) (0.087) (0.085) (0.075)
Publicly listed -0.291” -0.278*’ -0.352” -0.263**

(0.119) (0.140) (0.147) (0.114)
n 29,587 29,587 29,587 29,587
Sector controls Yes Yes Yes Yes
Year controls Yes Yes Yes Yes
Notes: (1) * p<0.10, “  p<0.05, p<0,01
(2) All estimates are robust to heteroscedasticity and clustered at the country level. 
Source: A u th o r ’s calculations u sin g  estim ation  sample.

constraints. Publicly-listed firms face lower financing constraints relative to other legal 

structures. These firms usually have good access to domestic and international capital 

markets. Stock market listings also require a greater degree of information disclosure 

and transparency of business operations which helps reduce information asymmetries 

between borrowers and lenders, a major factor in the degree of financing constraints.

We find a negative relationship between firms who trade directly and financing 

constraints. This is in line with the literature which highlights the productivity ad

vantages of trading firms (Bernard and Jensen; 1999, 2004). It posits that trading firms 

and exporters in particular, have higher productivity than non-exporters/traders, due 

to either international spillovers or competition induced efficiency. These firms may 

also have more profitable investment opportunities or at least are able to demonstrate 

to finance providers that they are worthy borrowers. There does not seem to be any 

difference between foreign and private domestic firms in the sample across all four 

constraint categories.

To test magnitude of the estimated effects, table 3.4 presents the probit marginal 

effects. Focusing on firms classified as "General Constrained", the marginal effects 

suggest that trading firms are 6 percent less likely to be financially constrained. Small 

firms are 17 percent more likely to face a financing constraint than large firms. Publicly- 

listed firms are 7 percent less likely to face a financing constraint. An additional year 

in the age of the firm also reduces the probability of facing a financing constrained by
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Table 3.4: Marginal effects for firm level determinants of constraints
C(n) General Constrained New Entrants Active Investors Deterred Investors
Direct trade -0.064’** -0.084»»» -0.012” -0.057*”

(0.017) (0.016) (0.006) (0.013)
Age -0.035‘” -0.036*»» -0.014‘»* -0.014**

(0.010) (0.009) (0.004) (0.006)
Small 0.165*” 0.165**» 0.035” 0.125*”

(0.030) (0.025) (0.014) (0.017)
Medium 0.039 0.048 0.007 0.041

(0.035) (0.030) (0.014) (0.025)
Foreign 0.013 0.028 0.010 0,012

(0.026) (0.024) (0.011) (0.015)
Publicly listed -0.074“ -0.062“ -0.03P” -0.044**

(0.030) (0.029) (0.011) (0.019)
n 29,587 29,587 29,587 29,587
Sector controls Yes Yes Yes Yes
Year controls Yes Yes Yes Yes
Notes: (1) » p<0.10, “  p<0.05, p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the country level. 
Source: A uthor 's calculations using estimation sample.

4 percent.^ The magnitudes of the coefficients are similar for firms classified as "New 

Entrants" and "Deterred Investors" while the effects are lower for "Active Investors".

In summary, financing constraints are decreasing in firm size and age. This finding 

is in line with Rand (2007), Beck et al. (2006) and Byiers et al. (2010). Byiers et al. 

(2010) state that older firms are easier to monitor while small firms face higher credit 

constraints due to a greater risk of failure and opacity which increases monitoring and 

enforcement costs. Trading firms are less likely to face credit constraints as are publicly- 

listed firms who potentially benefit from the increased transparency and information 

disclosure that comes with a stock market listing.

3.5.2 Financial liberalisation and access to finance

In this section the effect of financial liberalisation on the financing constraints faced by 

firms in developing countries is evaluated. The overall effect of financial liberalisation 

on financial constraints is tested before providing greater insight by considering the 

differential effect of age, firm size, ownership and legal status on the effect of financial 

liberalisation on constraints.
^Age values are included in log terms so the coefficient effect is exp(coef).
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Overall effect

Table 3.5 presents the estimates of the standard probit model as well as the maxirr.um 

likelihood IV probit including firm-level and country controls with legal origin as in

struments. The four categories of constraint measures are placed along the columns. 

Controls included are sectoral dummies, firm age, size and ownership controls as well 

as whether or not the firm either imports or exports directly. Country level economic 

controls are trade as a percent of GDP, credit provided by the banking sector as a per

cent of GDP and GDP growth. Controls for wider country-level common influences, 

cultural aspects and institutional functioning are the transparency international cor

ruption perception index and the level of ethnic fractionalisation.

Two important econometric diagnostic tests are reported: 1) the Wald test of the 

exogeneity of the financial liberalisation index and 2) the validity of the instruments 

using overidentifying restrictions. The p-values for the Wald test reject the null of exo

geneity at the 5 percent level in all regressions, supporting the use of an instrumental 

variables strategy. The overidentifying restrictions tests of instrument validity, esti

mated using the Newey (1987) two-step method, suggests the instrument matrix is 

orthogonal to the errors in the second stage in all regressions.

The coefficient on financial liberalisation is negative and significant across three of 

the measures of credit constraints using the standard probit model and all four of the 

measures using the IV probit. In the case of the IV estimates, the effect is significant 

at the 1 percent level in all regressions. This indicates that firms in countries with 

higher levels of financial liberalisation face lower credit constraints. Comparing the 

standard and IV probit models, the coefficient on the financial liberalisation variable 

decreases considerably across all four categories using the IV probit model. This would 

suggest that the standard probit estimates are endogenous and biased due to either 

reverse causality or common factors driving the level of financial liberalsation and 

credit availability. Due to this finding, the IV regressions are preferred.

To establish the magnitude of the effect of financial liberalisation on financing con

straints, table 3.6 presents the probit marginal effects for both the standard and IV 

models. The marginal effects capture the effect of a unit change in the regressors on



Chapter 3; Financial liberalisation and access to credit 65

Table 3.5: Probit/IV probit model for financial liberalisation and access to finance
Dep Var General Constrained New Entrants Active investors Deterred Investors

(Probit) (IV MLE) (Probit) (IV MLE) (Probit) (IV MLE) (Probit) (IV MLE)
FL index -0.201*“ -0.646*** -0.187** -0.672*** -0.105 -0.384*** -0.174*** -0.445***

(0.076) (0.167) (0.076) (0.162) (0.073) (0.129) (0.060) (0.108)
Direct trade -0.211*** -0.172** -0.329*** -0.263*** -0.069 -0.059 -0.301*** -0.256***

(0.059) (0.070) (0.063) (0.076) (0,055) (0.062) (0.057) (0.052)
Age -0.081*** -0.045 -0.093*** -0.049 -0.089*** -0.069** -0.029 -0.017

(0.024) (0.041) (0.024) (0.042) (0.027) (0.032) (0.022) (0.028)
Small 0.472*** 0.381*** 0.583*** 0.453*** 0.154 0.132 0.664*** 0.625***

(0.066) (0.098) (0.076) (0.112) (0.110) (0.110) (0.066) (0.085)
Medium -0.003 -0.048 0.043 -0.017 -0.052 -0.079 0.087 0.072

(0.062) (0.071) (0.055) (0.064) (0.082) (0.085) (0.069) (0.075)
Foreign -0.044 -0.152* 0.019 -0.110 0.010 -0.058 -0.003 -0,074

(0.093) (0.089) (0.097) (0.093) (0.085) (0.082) (0.085) (0.087)
Publicly Usted -0.175 -0.265** -0.147 -0.249** -0.276* -0.340** -0.127 -0,178

(0.112) (0.108) (0.130) (0.121) (0.145) (0.143) (0.103) (0,111)
Wald Test (p-value) - 0.030 - 0.031 - 0.016 - 0,018
OIR A-L-N (p-value) - 0.62 - 0.29 - 0.19 - 0,33
n 28,367 28,367 28,367 28,367 28,367 28,367 28,367 28,367
Sector controls Yes Yes Yes Yes Yes Yes Yes Yes
Year controls Yes Yes Yes Yes Yes Yes Yes Yes
Notes: (1) * p<0.10, "  p<0.05, *** p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the country level.
(3) Instrumental variables for IV probit are German and socialist legal origin dummies.
(4) Country controls include GDP growth, corruption, fractionaUsation, credit to private sector and trade.
(5) OIR test: model estimated using Newey (1987) two step method to test for instrument validity.
Source: A uthor's calculations using estimation sample.

Table 3.6: Marginal effects for financial liberalisation and access to finance
Dep Var General Constrained New Entrants Active Investors Deterred Investors

(Probit) (rv Probit) (Probit) (IV Probit) (Probit) (IV Probit) (Probit) (IV Probit)
FL Index -0,055*** -0.195*** -0.043** -0.186*** -0.011 -0.046** -0.031*** -0.089***

(0.020) (0.067) (0.017) (0.067) (0.007) (0.020) (0.010) (0.033)
Direct trade -0.055*** -0.050*** -0.070*** -0.069*** -0,007 -0.007 -0.048*** -0.047***

(0.015) (0.019) (0.013) (0.017) (0,005) (0.007) (0.009) (0.011)
Age -0.022*** -0.014 -0.021*** -0.014 -0,009*** -0.008** -0.005 -0.003

(0,007) (0.012) (0.006) (0.011) (0.003) (0.004) (0.004) (0.005)
Small 0,117*** 0.108*** 0.118*** 0.114*** 0.015 0.015 0.097*** 0.106***

(0.016) (0.021) (0,017) (0.021) (0.010) (0.012) (0.013) (0.015)
Medium -0.001 -0.014 0,010 -0.005 -0.005 -0.009 0.016 0.015

(0.017) (0.022) (0,013) (0.018) (0,008) (0.010) (0.013) (0.015)
Foreign -0.012 -0.044* 0,004 -0.029 0,001 -0.007 -0.000 -0.014

(0.024) (0.025) (0,023) (0.025) (0.009) (0.009) (0.015) (0.016)
Publicly listed -0.044 -0.073** -0,032 -0.062* -0.023** -0.032** -0.021 -0.032

(0.027) (0.033) (0,026) (0.034) (0.010) (0.013) (0.016) (0.022)
n 28,367 28,367 28,367 28,367 28,367 28,367 28,367 28,367
Sector controls Yes Yes Yes Yes Yes Yes Yes Yes
Year controls Yes Yes Yes Yes Yes Yes Yes Yes
Notes: (1) * p<0.10, ** p<0.05, p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the country level.
(3) Instrumental variables for IV probit are German and socialist legal origin dummies.
(4) Country controls include GDP growth, corruption, fractionalisation, credit to private sector and trade.
(5) OIR test: model estimated using Newey (1987) two step method to test for instrument validity.
Source: A uthor's calculations using estimation sample.
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the probability of being financially constrained. Using the IV model, for firms classified 

as "General Constrained", a one unit increase in the index of financial liberalisatior. re

duces the probability of facing a binding credit constraint by 19 percent. For "New 

Entrants", the magnitude of the effect is an 18 percent reduction in the probability 

of being constrained given a one unit increase in the index. These two categories of 

firms are particularly sensitive to developments in financial markets, especially in the 

case of "New Entrants" who do not have access to formal financial services. Consid

ering "Deterred Investors" a one unit increase in the degree of liberalisation decreases 

the probability of being constrained by 8.9 percent. These firms missed investrr.ent 

opportunities due to a lack of available finance and the results indicate that they are 

significant beneficiaries of financial reform. For "Active Investors", who despite being 

constrained, managed to invest using internal funds or informal sources of finance, 

the effect of financial liberalisation is more muted, but an increase in the index still 

accounts for a 5 percent reduction in the probability of being constrained.

Given the nature of the financial liberalisation index, it is difficult from a policy 

perspective to interpret the marginal effect. As the index is a composite measure cov

ering various dimensions of capital markets, changes across a broad spectrum of poli

cies could initiate a one unit change to the index as captured by the marginal effect. 

However, the aim of this chapter is not to consider the specific policy changes but 

to capture the overall degree of financial market openness and its effect on the credit 

environment. A simple stylised example can help to clarify. For firms classified as 

"General Constrained", the marginal effects indicate a one unit increase in the index 

reduces constraints by 19 percent. In this case, if a country w ith a low index score of 

2.5 (such as Ivory Coast or Guinea Bissau) were to introduce financial reform measures 

(across any of the dimensions of financial policy considered) to boost the index by 5 

units (to the level of Hungary or Lithuania), this would reduce the probability of being 

constrained by circa 95 percent.

In conclusion, these results suggest that financial liberalsation reduces the probabil

ity of being financially constrained, identifying a key channel through which finance 

can affect economic growth. By reducing the constraints of firms with and without
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Table 3.7: IV probit marginal effects by age and size
Dep Var General Constrained N ew  Entrants Active Investors Deterred Investors

Liberalisation and Firm Age
FL Index -0.239**’ -0.212*** -0.059*** -.157***

(0.076) (0.065) (0.020) (0.044)
Age -0.052 (-0.026) -0.037* 0.018

(0.043) (0.035) (0.020) (0.021)
FL Index • Age 0.013* 0.012* 0.012** -0.000

(0.009) (0.008) (0.005) (0.006)
Liberalisation and Firm Size

FL Index -0.182*** -0.170*** -0.011 -0.173***
(0.070) (0.058) (0.021) (0.044)

SME 0.194*** 0.166*** 0.069 0.038
(0.053) (0.033) (0.013) (0.047)

FL Index ■ SME -0.072***

**00OO

-0.046** -0.058***
(0.035) (0.035) (0.022) (0.027)

n 28,367 28,367 28,367 28,367
Notes: (1) * p<0.10, ** p<0.05, *** p<0.01.
(2) ME for interaction estimated using Ai and Norton (2003).
Source: A u th or's  calculations u sin g  estim ation sample.

formal financial services, capital market liberalisation not only leads to financial deep

ening but also financial widening.

Effect by age, size and ownership

While financial reform policies are introduced at the country level, their effect on firms 

is potentially heterogeneous depending on the characteristics of the firms, their inter

action with capital markets and individual financing strategies. To explore the dif

ferential effect of financial liberalisation on access to finance across firms, we interact 

the liberalisation index with firm characteristics. We focus on firm age, size, ownership 

and whether or not the firm is listed. Table 3.7 presents the marginal effects from the IV 

probit with interactions between financial liberalisation and firm age, and separately 

with binary variables for small- and medium-sized firms. Due to the non-linearities 

in the model, the marginal effects for the interaction terms are estimated following the 

procedure outlined in Ai and Norton (2003).^

The interaction between firm age and financial liberalisation is significant for "Gen

eral Constrained" and "New Entrants" at the 10 percent level and for "Active In

vestors" at the 5 percent level. These results indicate that as firm age increases, the

^The procedure used by Ai and Norton (2003) estimates the cross-partial derivatives of the marginal 
effect to account for the non-linear nature of the interaction effect. Instead of the standard first order 
effect, their procedure also takes into account the second order derivative effect. For more details, please 
see original paper.
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reduction in constraints due to financial liberalisation is lessened. This finding is intu

itive as younger firms are usually the most constrained. Older firms have well estab

lished relationships with financial institutions and, on this evidence, are not the main 

beneficiaries of financial liberalisation.

In the regressions of firm size and financial liberalisation, the own effect of firan- 

cial liberalisation is negative and significant for all groups with the exception of 'Ac

tive Investors". The interaction between financial liberalisation and a dummy variable 

for SMEs is negative and significant for all four constraint categories. This indicites 

that while financial liberalisation leads to a reduction in credit constraints for all fiims, 

there is a further reduction for small- and medium-sized firms compared to large fiims. 

This is a positive finding as the literature suggests SMEs face particularly difficult cial- 

lenges in accessing credit. These firms in many cases do not have access to international 

finance and are reliant solely on domestic capital markets. Considering the magnitide 

of the effect, SMEs face a further 8 percent, 7 percent, 5 percent and 6 percent reducion 

in the probability of being credit constrained for categories "General Constrained", 

"New Entrants", "Active Investors" and "Deterred Investors".

Having considered size and age effects, table 3.8 presents the interactions of firan- 

cial liberalisation with indicator variables for foreign firms as well as publicly-listed 

firms. In terms of a priori expectations, it is unclear whether or not foreign firms wculd 

be the main beneficiaries of domestic financial reform. Foreign companies are, in the 

main, well supplied with credit from international markets and usually bring cajital 

to invest in host economies. However, there is some evidence that foreign firms do 

compete for capital with domestic firms (Harrison and Mcmillan; 2003). For publirly- 

listed firms, as they already have access to stock market finance and the earlier resilts 

indicate they are less constrained, it is expected that they benefit less from finarcial 

liberalisation.

Focusing on foreign versus private domestic ownership, while the overall levd of 

financial liberalisation is negative and significant across all categories, the interaction 

between foreign-owned firms and the FL Index is also positive and significant at the 10 

percent level in all cases. This suggests that private domestic firms benefit more fiom
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Table 3.8: IV probit marginal effects by ownership and legal structure
D ep Var General Constrained N e w  Entrants A ctive Investors Deterred Investors

Liberalisation and Foreign O w nership
FL Index -0.221” * -0.204*** -0.047*** -0.159***

(0.071) (0.061) (0.017) (0.042)
Foreign -0.150”" -0.133*** -0.053*** -0.059*

(0.052) (0.036) (0.013) (0.035)
FL Index ■ Foreign 0.049‘ 0.048* 0.024* 0.043*

(0.028) (0.026) (0.012) (0.024)
Liberalisation and Publicly Listed

FL Index -0.219*** -0.202*** -0.046*** -0.159***
(0.071) (0.067) (0.017) (0.042)

Publicly listed -0.177*** -0.143*** -0.058*** -0.082***
(0.048) (0.040) (0.009) (0.033)

FL Index ■ Publicly listed 0.080* 0.079* 0.042*** 0.076**
(0.047) (0.046) (0.017) (0.039)

n 28,367 28,367 28,367 28,367
N otes: (1) * p < 0 ,10 , “  p < 0 .05 , p<0.01.
(2) MB for interaction estim ated using Ai and N orton  (2003).
Source: Author's calculations using estimation samp/e.

domestic financial reform than foreign firms. As is noted, foreign firms are more likely 

to bring their own capital or source finance on international markets so developments 

in domestic capital markets are less likely to influence these companies.

On the effect of financial liberalisation on publicly-listed firms, the interaction is 

positive and significant in all cases. This indicates that listed firms benefit less than 

non-listed firms from capital market openness and is in line with previous research 

into the stock market activity and firm size in developing countries (Demirguc-Kunt 

and Maksimovic; 1996).

3.5.3 Focus on Africa

One of the most interesting but challenging comparisons over the last 20 years from 

a development perspective is the contrasting growth performance of Africa and the 

rest of the developing world, most notably East Asia. The relative success of Asia and 

the continued underperformance of SSA is of particular concern to policy makers and 

of interest to academic researchers working in this area. As noted in Andersen et al. 

(2012), despite their strong growth performance, Asia has undertaken less financial 

reforms as compared with other developing regions. In particular, compared to Asia, 

Africa has embraced financial reform but has not seen improvements in real economic 

growth or industrialisation (Andersen et al.; 2012; Reinhart and Tokatlidis; 2003). The
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Table 3.9: IV probit marginal effects for financial liberalisation in SSA
C(n) General constrained N ew  Entrants Active Investors Deterred Investors
Fin Lib Index -0.105* -0.099** -0.012 -0.107***

(0.059) (0.051) (0.154) (0.036)
SS Africa -0.450’*’ -0.451** -0.542 -0.372***

(0.141) (0.125) (0.556) (0.106)
Fin Lib Index ■ SS Africa 0.178** 0.184** 0.079 0.113**

(0.085) (0.087) (0.064) (0.056)
n 29,183 29,183 29,183 29,183
Sector controls Yes Yes Yes Yes
Year controls Yes Yes Yes Yes
Notes: (1) • p<0.10, ** p<0.05, *** p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the country level.
(3) Instrumental variables for IV probit are German and socialist legal origin dummies.
(4) Country controls: GDP growth, corruption, fractionalisation, credit to private sector and trade.
(5) Firm controls include firm age, size, ownership, publicly Listed and direct trade.
(6) ME for interaction estimated using Ai and Norton (2003).
Source: Author's calculations using estimation sample.

important role played by investment and industrialisation in the East Asian growth 

story also adds to this puzzle. If financial liberalisation eases credit constraints, why 

has higher and more efficient investment not occurred in Africa despite the continents' 

commitment to financial liberalisation?

With a view to informing these issues, the effect of financial liberalisation on access 

to finance is tested by interacting a dummy for SSA countries with the FL Index. The 

marginal effects from the IV probit model are presented in table 3.9. The interaction 

between SSA and the FL Index is positive and significant in all cases with the excep

tion of "Active Investors". The probability of being credit constrained increases v/ith 

the degree of capital market liberalisation in SSA for firms in these groups. While a 

deeper and more thorough analysis is warranted on the role of finance and the effects 

of financial reform in SSA, the lack of improvements of financial access despite a com

mitment to financial liberalisation may go some way towards explaining why growth 

has been stunted despite the reform agenda in capital markets.

These estimates facilitate answering another important question; are credit con

straints higher in SSA? To answer this, the effect of the regional dummy on the prob

ability of being constrained is calculated. As the dummy is interacted with financial 

liberalisation, its effect must be evaluated with recourse to the interaction term as well 

as the own effect in a non-linear framework.® The effects are calculated using the sam

ple mean of financial liberalisation and are presented in table 3.10. The results indicate 

®The marginal effect for SSA is calculated as — 4>{')' {Pa +  Î afl  • FinLib).
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Table 3.10: Focus on SSA - are constraints higher?
C(n) General constraint New Entrants Active Investors Deterred Investors

ME
Are credit constraints higher in SSA? 

0.18 0.15 0.11 0.02
Source: Author's calculations using estimation sample.

that credit constraints are higher in SSA relative to the overall sample. The magnitude 

differs across the constraint categories. In categories "General Constraint" or "New 

Entrants", firms in SSA are 18 percent and 15 percent more likely to face financing con

straints relative to the sample average. "Active investors" are 11 percent more likely 

to be constrained in SSA while "Deterred Investors" are nearly 2 percent more likely 

to face a binding financing constraint in SSA. Firms in Africa face greater financing 

constraints than those in other regions.

This section has potentially identified one of the explanatory factors to reconcile 

how, despite committing to financial reform, SSA has not achieved the supposed ben

efits of capital market liberalisation. The findings indicate that financial liberalisation 

in Africa has not led to a reduction in financing constraints faced by firms. While there 

are many other reasons why growth in Africa may have been stunted^, poor access 

to investment finance for domestic firms is one potential explanation for the lack of 

progress on industrialisation. Improving credit transmission mechanisms to domestic 

firms in Africa, on this evidence, can be growth positive.

3.6 Concluding remarks

This chapter considers the effect of financial liberalisation on access to finance using 

firm-level data covering 57 developing and transition countries. An index of finan

cial liberalisation is presented which measures the degree to which capital markets 

are liberalised in the following policy areas: directed lending, credit controls and re

serve requirements, state control of banking, openness of international financial flows, 

banking market entry, prudential regulation and supervision and securities market de-

^Other explanations include a lack of infrastructure, institutional quality and conflict. See Page (2011) 
for an overview.
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velopment. It covers a larger number of developing countries, including 23 SSA coun

tries. The measurement of access to finance follows Byiers et al. (2010) and presents 

four variant indicators of whether firms face difficulties in accessing financial markets. 

The measures are built around survey questions covering loan applications denied, the 

use of internal or informal resources for investment, the reasons for not making loan 

applications and whether the firm has formal finance facilities.

A number of conclusions emerge. First, financial liberalisation reduces the proba

bility of being credit constrained by between 5 and 20 percent depending on the fiims' 

initial position. For firms with no formal finance, classified as "New Entrants", a r in

crease in financial liberalisation decreases the probability of being constrained bv 19 

percent. As these firms did not have formal finance prior to reform, this is evidence 

of a widening of the financial sector. As firms with existing finance also benefit, our 

results indicate both a widening and a deepening of the financial sector with increased 

liberalisation. On this evidence, financial liberalisation can lead to improvements in 

the financing position of firms which in turn can impact growth through the invest

ment channel. The effect of financial reform on access to finance is strongest for young 

firms and domestic private small- and medium-sized enterprises. The effect is net as 

strong for older, foreign and publicly-listed firms.

While for the whole sample, the results point to a positive benefit of financial lib

eralisation in reducing financing constraints, the findings for SSA provide mixed evi

dence regarding the effect of financial reform on firms facing financing constraints. In 

SSA, increased financial liberalisation is actually associated with an increase in credit 

constraints in three of the categories examined ("General Constrained", "Deterred In

vestors" and "New Entrants"). Research by Andersen et al. (2012) highlights the .'act 

that Africa has been particularly reformist in capital markets, but yet growth continues 

to be stunted. While our research does not provide direct evidence on the formal jole 

of finance in unlocking economic growth, the result that financial liberalisation has aot 

led to a reduction in financing constraints in SSA may be one of the explanations for 

why, despite extensive reforms, SSA has not seen the benefits of financial liberalsa- 

tion. Research such as Kabango and Paloni (2011), which finds that financial liberali-
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sation leads to an increase in concentration and a decrease in net firm entry in Malawi, 

highlights the requirement for a more managed process of capital market openness in 

SSA. Improving credit allocation mechanisms and the targeting of financial assistance 

to private domestic SMEs in SSA should therefore remain a key policy focus on the 

development agenda.



Chapter 4 

Financing constraints in agriculture 

since the recent financial crisis

4.1 Introduction

This chapter investigates the role of financial constraints in agricultural investnent

decisions since the recent financial crisis. Using farm-level data from Ireland for the

period 1997 to 2010, we consider the effect of financing constraints on investmen- by

estimating the fundamental Q investment model outlined by Gilchrist and Himnel-

berg (1995) and employed by Bierlen and Featherstone (1998), Benjamin and Phimijter

(2002) and Chaddad et al. (2005) in an agricultural context.

We add to the literature by first using a measure of internal finance dependence

or financial composition mix as our measure of financing constraints as opposec to

cash flow which is typically applied in this literature. This metric draws on the W3rk

of Guariglia and Mateut (2010) and Kashyap et al. (1993) and captures the degree to

which a premium is associated with external finance.^ Second, building on Henntssy

and O'Brien (2007) and Ahituv and Kimhi (2002), we test the relationship between

off-farm employment and on-farm investment by testing the degree to which faims

with off-farm employment face differing financial constraints. Our third contribution

Îf the cost of capital for internal and external finance is equivalent, the funding structure should not 
have any impact on investment levels.

74
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is methodological. The nature of the data, as well as the research question under re

view raises three econometric issues, namely censoring of the dependent investment 

variable, mis-measurement in the estimate of Q and reverse causation with cash flow 

and investment. Censoring in the dependent variable is a product of the investment 

behaviour of firms which, especially for SMEs, is lumpy and infrequent. This leads 

to repeated zero values on the dependent variable. Mis-measurement of the funda

mental Q variable arises due to the fact that the model approximates the unobservable 

marginal Q with an estimate based on fundamentals. Reverse causation may occur be

tween investment and cash flow if investment becomes immediately productive within 

the period and begins to return revenues. Our approach builds on the work of Jones 

and Labeaga (2003) by using a first difference, generalised method of moments ap

proach with a tobit transformation of the dependent variable. This caters for censor

ing, individual heterogeneity and endogeneity. As a robustness check we also estimate 

a distributed lag accelerator model.

The third contribution of this chapter is to test the effect of financing constraints 

on investment since the financial crisis. Previous research indicates that constraints 

are time variant, changing in line with the macro-credit conditions and financial mar

ket structure in the economy. While previous studies review the degree of financing 

constraints in periods of expansion and contraction (Bierlen and Featherstone; 1998; 

Bokusheva et al.; 2009), we argue that our analysis contributes to this research in its 

own regard. Firstly, Bierlen and Featherstone (1998) mainly focus on a single coun

try context (US) during normal business and credit cycle fluctuations. The depth and 

breath of the recent international financial crisis is such that it warrants considerable 

research in its own right. Moreover, Ireland provides an ideal case study for analyzing 

the impact of the recent financial crisis on financing constraints for farm investment as 

it has suffered one of the most expensive banking crisis in the developed world since 

the Great Depression (Laeven and Valencia; 2012). This has led to a protracted reces

sion and the requirement to enter into a sovereign financing programme with official 

international lenders. The changes to the overall credit operating environment provide 

a very interesting setting with which to test the impact of financing constraints on in-
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vestment in the real economy. Additionally, as a small economy, with a high degree of 

openness in both product and capital markets and dependence on international link

ages, this case study could be informative for farm-finance policy making in countries 

with similar characteristics.

A num ber of conclusions emerge. We find a positive and statistically significant 

relationship between the Q statistic and investment as well as the accelerator term in 

the distributed lag model. This finding indicates that the standard investment mod

els perform well when applied to our data and farmers use business fundamentals, 

such as profitability, in determining their investment strategies. We also find strong 

evidence that financing constraints affect farmers' investment decisions through an 

excess reliance on internal farm funds for investment. The constraints increase signif

icantly and become much more acute following the financial crisis. We find the effect 

is greater for medium-sized farms and farms in the dairy sector. This overall effect is 

reflective of the significant deterioration in the macro-credit environment in the wider 

Irish economy and the significant fall in the net worth of farmers due to declining land 

prices.

Our estimates show that constraints vary considerably by year within the crisis pe

riod. Our estimated measure of credit constraints is well above the pre-crisis average 

in 2007, 2008 and 2009. On this evidence policy measures to restore the proper func

tioning of the banking sector in Ireland would have a direct positive effect on farm 

investment facilitating access to credit for constrained borrowers. This research also 

highlights the real economy effects of the deterioration in the wider macro and finan

cial operating environment. Higher financing constraints evident in the dairy sector 

are particularly challenging. Current government targets for agricultural expansion 

depend on the dairy sector achieving growth of 50 percent following the removal of 

quotas. Achievement of such targets will require significant investment and access to 

finance to facilitate this. If the dairy sector faces difficulties in accessing investment 

credit, this may hamper growth prospects.

We also test the effect of off-farm labour on farm investment using a binary indica

tor for whether the farm operator has an off-farm job. We find that farmers who have
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off-farm employment face higher financial constraints than farmers without. One po

tential explanation for this may be the following. If off-farm employment is required 

by the operator, the farm revenues may be insufficient to support the farm household 

or the operator is not committed full time to the agricultural enterprise. In either of 

these cases, financial institutions may view these borrowers as having poor credit wor

thiness or doubt the track record of the farm in delivering investment returns, even 

in the case whereby positive net present value investments are available. In either 

of these cases, banks ration credit to these borrowers. However, to identify the exact 

mechanism, a more thorough analysis of this issue is required using off-farm income 

level data

This rest of this chapter is structured as follows: Section 4.2 provides some back

ground and context. Section 4.3 outlines the investment model while section 4.4 presents 

the data and the econometric methodology. Section 4.5 presents the empirical findings 

and section 4.6 concludes.

4.2 Background and context

Faced with imperfect capital markets, financial considerations play an important role 

in the strategic investment behaviour of firms, in particular small- to medium-sized 

enterprises (Hubbard; 1998; Chirinko; 1993).^ Much of the focus in the literature cen

ters around the measurement of financial constraints and the choice of investment 

model. Many studies use either an accelerator model with or without autoregressive 

and error-correction components, the structural neoclassical Q model or the invest

ment Euler equation.^ In the majority of research using the accelerator or Q model, 

financing constraints are appended to the empirical model and measured using the 

sensitivity of investment to a measure of internal funds (usually cash flow) (Hubbard 

and Kashyap; 1992; Fazzari et al.; 1988a,b). However, using cash flow as a measure 

of financing constraints is criticised (Kaplan and Zingales; 1997, 2000). This is due to 

fact that the information in cash flow is correlated positively with indicators of prof-

^Early research can be found in Jorgenson (1971) and Jorgenson and Hall (1967)
^See Bond et al. (2003) for a comparison of the latter two approaches.
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itability and does not explicitly capture external finance dependence. In an attempt 

to overcome this challenge, financial considerations are directly incorporated into the 

theoretical and empirical investment Euler equation (Whited; 1992; Bond and Meghir; 

1994). However, in many cases, the requirement to strictly parameterise adjustment 

cost functions leads to the poor empirical performance of this model (Whited; 1998). 

A num ber of studies measure the financial composition mix of enterprises and use this 

as an indicator of financing constraints (Kashyap et al.; 1993; Bougheas et al.; 2006; 

Huang; 2003; Guariglia and Mateut; 2010).

There are a number of studies that examine financing constraints in agriculture. 

Petrick (2005) notes that two main approaches are used to evaluate the effect of credit 

rationing and financing constraints on investment in agriculture; the traditional miain- 

stream methods discussed above and research based on survey data with specific ac

cess to finance information on farms (Petrick; 2004a,b; Viaggi, Bartolini, Raggi, Sar- 

donini, Sammeth and Gomez y Paloma; 2011; Petrick and Latruffe; 2006). Our focus 

is on the former approach which uses micro data covering farm balance sheet infor

mation. Bierlen and Featherstone (1998), Benjamin and Phimister (2002) and Chad- 

dad et al. (2005) use a Q model to consider the impact of financial constraints on the 

investment behavior of farms and agricultural enterprises. They find that financial 

constraints do impact investment but the level and extent of the effect is dependent 

on the structure of the capital market as well as the overall macro-credit cycle. They 

measure financing constraints using the sensitivity of investment to cash flow. Latruffe 

(2005) uses an accelerator model with cash flow to investigate the effect of capital mar

ket imperfections on agricultural investment during transition to a market economy. 

A similar approach is used in Bojnec and Latruffe (2011) while Bokusheva et al. (2009) 

use an error-correction framework to estimate the impact of financing on investment in 

Russian pre the economic crisis of 1998. However, as these papers all use the sensitivity 

of investment to cash flow as the main determinant of credit constraints, they are open 

to critique as espoused by Kaplan and Zingales (2000). Improving on the measurement 

of financing constraints would help to further develop this empirical literature.

Our second contribution is to consider the potential impact of off-farm income on
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investment financing constraints. The traditional farm household model co-determines 

production and consumption decisions (Guirkinger and Boucher; 2008; Taylor and 

Adelman; 2003). If consumption and production decisions are interrelated, off-farm 

employment may impact on-farm investment. There are two potential channels through 

which this may occur. First, a direct effect if the income earned from off-farm sources 

may be used to directly finance on-farm investment acting as a complement to farm 

internal funds. This has been the focus of research by Ahituv and Kimhi (2002) and 

Hennessy and O'Brien (2007). Second, an indirect effect by which the income earned 

from off-farm employment may be taken into consideration by financial institutions 

when evaluating loan applications and providing working capital facilities. In this 

case, off-farm capital impacts on-farm financing constraints.

4.3 Modelling investment and empirical approach

In this chapter, we use the neoclassical Q model of finance as well as a simple accel

erator model to test the role of financial constraints on investment since the financial 

crisis.^ In this section, we outline the structural investment model, our empirical strat

egy and the econometric approach.

4.3.1 Structural investment approach

For a representative farm in the economy, the objective is to maximise the present value 

of future profits:

where R  is farm returns, Qj, market information in period t and /3, the farm's discount 

rate. This maximisation problem is subject to the following constraints:

^See Whited (1992), Hubbard (1998) and Chirinko (1993) for an overview of the literature.

OO

(4.1)
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Rt =  p t R [ Lu K t ] - p tC [K t , U ] - A [ K t , I t ] -W tL t - r t I t  (4.2)

K t  =  +  h  (4.3)

The first constraint describes the return from farm operations where R[Lt, Kt] de

notes farm output at market prices pt  and non-variable costs are denoted C [ K t , L t ] .

Variable costs L t  are priced at the market rate Wt- A [ K t ,  Lt] is the adjustment cost func

tion for capital. Annual investment is given by I t ,  priced at the firm level cost of capital 

V f  The second constraint is the standard capital accumulation equation with deprecia

tion rate 5. Taking the first-order condition of the Lagrangian for investment (outlined 

in Appendix C.l), the Q model is derived and given by:

+ (4.4)

Qt is the lagrange multiplier and can be interpreted as the shadow benefit of invest

ment. It captures the marginal benefit of an additional unit of capital to profitability. 

The right hand side of the equation consists of the marginal cost of investment due to 

adjustment costs and the firm level cost of capital r .̂ This equation posits that a firm 

should invest up to the point whereby the marginal benefit of investment equals its 

marginal cost.

To provide a comparison to the Q model, we also estimate a neoclassical distributed 

lag (DL) accelerator model of investment with no adjustment cost. This is the simplest 

of the traditional neoclassical investment models.^ The accelerator model of order J 

(DL(J)) is given by:

J  J

It = SKt-i  -|- PjAYt-j + ajAi't-j  +  /xj (4-5)
j=o j=0

where output is denoted Yt ,  the user cost of capital is r t and n t  is an exogenous 

shock term. A full outline of the derivation of this model is presented in Appendix 

review is presented in Chirinko (1993).
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C.l. This model differs from the Q as it simply relates the growth of the capital stock 

to the growth in firm output. This does not take into account the potential profitability 

of future capital as in the Q model.

4.3.2 Empirical investment equation

The methodology to obtain an empirical proxy for the Q model of finance receives 

considerable attention in the literature (Erickson and Whited; 2000, 2006). There are 

two main methodologies for choosing such a proxy. First, if financial market data are 

available, a suitable proxy is the ratio of the firms financial market valuation to its 

accounting book value. This approach is not suitable for our application as Irish farms 

do not have financial market listings. The second approach, proposed by Gilchrist 

and Himmelberg (1995) and applied in an agricultural micro-data context by Benjamin 

and Phimister (2002), Bierlen and Featherstone (1998) and Chaddad et al. (2005) uses 

a vector autoregression (VAR) of firm-level fundamentals to obtain an estimate of Q. 

This is the approach that we take in this paper.^

Starting from the well known and widely used standard investment model, Gilchrist 

and Himmelberg (1995) obtain an estimate for unobservable marginal Q, named fun

damental Q, by specifying a linear forcing process for a vector, x^, of firm fundamen

tals.^ Their model develops an estimate of potential future expected profitability from 

investment using past data on the firm's economic performance. The VAR is an AR(1) 

stochastic vector process and links Q to variables measuring the performance of the 

firm;

Xit — Axjt_i +  Ki + 7t + Uit (4.6)

=  ( c ' [ I -A A ])x i t  (4.7)

®See Huettel et al. (2010) for an alternative approach which departs from Gilchrist and Himmelberg 
(1995).

full outline of this model and its link to the standard investment literature is presented in Gilchrist 
and Himmelberg (1995).
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The first equation is a system of vector autoregressions and estimates the coefficient 

matrix A. This error structure includes firm-level heterogeneity, and standard busi

ness cycle controls, 7 (. The second equation takes the coefficient matrix from the VAR 

(A) and estimates a proxy for Qu that depends on the VAR coefficients and the current 

period fundamentals, Xit. The matrix c is an identifier for the marginal value product 

of capital with A representing the discount and depreciation rate set by the econometri

cian. In essence, this process takes indicators of enterprise profitability and estimates 

a value for the gains to the firm of an additional unit of capital. This is captured in the 

fundamental Q statistic.

Correct selection of the fundamentals (elements of the vector Xit) is important. Fol

lowing Benjamin and Phimister (2002) and Bierlen and Featherstone (1998), we include 

the marginal value product of capital (mvpk)® and the cash sales to capital ratio. We 

use GMM to estimate the panel VAR as outlined in Holtz-Eakin et al. (1988) and ap

plied empirically by Love and Zicchino (2006). The estimate for Qa is then included in 

the standard firm level investment equation:

-77--------=  a  -l- P q Q u  +  +  7t + ^ i t  (4-8)

lit is investment by firm i at time t, K n-i is capital stock of firm i in period t-1 and 

Q it  is fundamental Q which is based on the identity presented in equation 7. The error 

term in the investment equation is made up of firm specific effects time effects 7 t 

and a random shock term eu-

For the DL(1) accelerator model, the Q statistic in equation 4.8 is replaced by the 

first and second lags of the change in output. We assume that the firm level user cost of 

capital will be controlled for by removing firm heterogeneity and including time and 

farm system controls. We specify a simple order 1 distributed lag accelerator model 

(DL(1)) which is scaled by the beginning period capital stock as follows:

^Following as Bierlen and Featherstone (1998) we have defined mvpk as gross output minus total 
costs divided by the capital stock which basically provides a measure of the return per unit capital 
stock.
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j  — ct +  ^  P j  ( +  Ci  +  r ] t  +  6 i t  (4.9)
/  i t  j ~ Q  \  /  i t ~ j

Empirically testing financing constraints

The structural model used to develop the Q approach relies on the assumption of per

fect capital markets (Hayashi; 1982). Empirically this implies that when an investment 

equation includes a good proxy for Q, no additional financial variables should be sig

nificant if the assumptions of the model are correct. For many firms, especially SMEs 

and farm enterprises, assuming perfect capital markets is not realistic as they face fric

tions accessing credit markets. Including variables proxying for financing constraints 

in the investment equation with Q and evaluating their statistical significance provides 

a statistical test of the impact of financial constraints on investment. The most common 

method is to include cash flow as an indicator of internal finance reliance. This has

been used in the majority of studies on agricultural issues (Bierlen and Featherstone;

1998; Benjamin and Phimister; 2002; Chaddad et al.; 2005; Latruffe; 2005). There are 

however two major concerns with this approach. First, in estimating the Q or accelera

tor model, cash flow may be highly correlated with profitability indicators and Q itself 

leading to collinearity and identification issues. While GMM methods should address 

some of these concerns, they cannot ultimately be eliminated. Additionally, if invest

ment becomes productive within the period, which is highly likely if the investment is 

in agricultural machinery for example, there may be endogeneity between investment 

and cash flow.

The second concern relates to the fact that cash flow-investment sensitivities do not 

explicitly take into account the firms' access to or use of external finance. In a world 

of perfect capital markets, firms should be ambivalent between whether investment is 

financed by internal or external funds. However, with capital market imperfections, 

firms are faced with lower costs of internal capital which is not imperfectly substi

tutable with external capital. This relationship between internal and external capital 

is not explicitly captured using investment-cash flow sensitivities to identify financing 

constraints.
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To m easure constraints in agriculhire, we exploit the cost of capital differential be

tween internal and external finance. If farms are credit constrained, this drives a cost 

w edge betw een internal and external funds. In extreme cases, this m ay lead to the 

farm being locked out of accessing external finance and relying on internal funds for 

investment. We define the internal finance dependence ratio or financial composition 

mix, I  Fit, as the ratio of cash flow to total new financial inflows which includes cash 

flow and new  short term  and long term  debt inflows:

If internal finance has a lower cost of capital than external finance, then for finan

cially constrained farms, I  Fit w ould be positively related to investm ent (similar to cash 

flow) i.e. farms w ith w ith a higher share of new finance generated internally, invest 

more. In the case of perfect capital markets, I  Fit has no effect on investment. This 

financial composition m easure of internal finance dependence builds on the w ork of 

Kashyap et al. (1993), H uang (2003), Bougheas et al. (2006) and Guariglia and M ateut 

(2010) who exploit the differential cost of capital between bank debt and stock market 

equity and bank finance and trade credit respectively, to investigate the effect of credit 

conditions on economic outcomes.

A final capital m arket consideration that w e include is debt overhang. A num ber 

of studies explicitly incorporate accum ulated debt in the Q approach (Hennessy; 2004; 

Hennessy et al.; 2007). If financial institutions are unwilling to lend to farms w ith high 

levels of outstanding liabilities, regardless of w hether or not they have positive net 

present value projects, debt overhang can have an effect on investm ent that is distinct 

from a financing constraint. The finance provider may be concerned about the farm 's 

long term  solvency and be unwilling to extend further credit. It may also be the case 

that farms w ith high levels of debt m ay have already undertaken significant invest

ment, in which case their current investm ent will be lower. Including debt overhang 

can help control for some of this effect.

O ur baseline empirical specification is as follows:
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i t
Oi + PqQ u + Pd

i t—1

We expect IF  to be positive and significant {Pi f  >  0) if farms are credit constrained.

For debt overhang, we expect that P o o  <  0 as high levels of debt overhang acts as 

a drag on future investment. This is in line with Hennessy et al. (2007). We include 

lagged values for the financial variables to rule out any contemporaneous correlation 

and reverse causation.

Testing the effect of off-farm employment

Many farm households earn income from off-farm employment that can be used to 

help finance on-farm operations. We are interested in testing the role of off-farm earn

ings as an additional source of capital for on-farm investment. With respect to off-farm 

income, we expect that it can impact access to farm finance and investment through 

two channels. First, off-farm earned capital, by either the main operator or another 

member of the farm household such as the spouse, can be used to directly cover in

vestment expenditures. These funds therefore complement farm funds and should be 

positively related to investment. Second off-farm income could impact on access to 

external capital. If farmers or their spouse hold off-farm employment, this may facili

tate easier access to bank debt as the additional income may be considered by lenders 

in loan applications. Therefore off-farm income may reduce financing constraints for 

farms. However, a counter argument may be made in which the expectation is that 

farmers who spend more time working off-farm may in fact invest less in their farm 

operations. Additionally, financial institutions that see farmers with off-farm employ

ment may doubt either their commitment to the farm operation or the ability of the 

farm to return positive NPV investments. In this case, they may be less likely to extend 

credit facilities. The direction and the sign of this relationship is therefore very much 

an empirical issue.

To test the financing constraint channel we include the interaction of a dummy vari

able for whether or not the farm operator has off-farm employment and our measure

We also expect this relationship to be different for farms of differing size and system.
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of financing constraints (either IF or cash flow). While it w ould be better to test this 

relationship using off-farm income level data, these are not available. Our test cap

tures w hether or not farmers w ith off-farm income have face differing constraints that 

those without. If off-farm income decreases financing constraints, Pjfofi  < 0 and if it 

increases financing constraints Pi f o f i  > 0:

Estim ating the im pact of the financial crisis

We estimate the impact of the financial crisis on credit constraints by interacting the 

financing constraints w ith a binary dum m y variable for the years of the financial cri

sis, 2007, 2008, 2009 and 2010 (FC). The difficulties in international financial markets 

became evident in 2007 and Irish banks began to encounter difficulties accessing inter

national funding markets. The m ain change in lending practises in the real economy 

in Ireland began in 2008 w hen the strains on the domestic banking sector became acute 

and have continued since. O ur empirical model for investigating the effect of the crisis 

is given by:

w here X is a vector containing IF, off-farm income and there interactions. We expect 

the interaction w ith FC and IF to be positive and significant indicating an increase in 

credit constraints following the onset of the financial crisis.

As the credit crisis evolved on an annual basis w ith differing levels of intensity, we 

also chart the evolution of the crisis by interacting the financing constraints indicator 

w ith individual year dum m ies for 2007, 2008,2009 and 2010. This facilitates an annual

i t —l

+  iSoFi {OFI)„_,  (4.12)

+ PiFOFi +  Ci +  rjt +  6it

=  a  +  Pq Q u +  -I- jSpcFC

+ Pf c x F C  ■ ~K +  Ci +  r]t +  €it

(4.13)
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review of the effect of the rapidly changing financial operating environment on farm 

investment.

4.3.3 Econometric methodology

Censoring

An issue that often arises when using micro level investment data is the occurrence 

of many zero observations on the dependent variable.^ Using standard techniques to 

estimate an empirical investment model with censoring will lead to inconsistent esti

mates and so estimation requires a method that allows for censoring in the dependent 

variable. We assume a latent style investment variable where the observed outcomes 

are realisations of unobservable preferences of investors. These underlying preferences 

may actually indicate a negative preference for investment but the observed values are 

positive or zero. Preferences are formulations on the basis of the information contained 

in current market fundamentals. In the context of this chapter, this type of behaviour 

is represented by censoring from below and can be described as follows:

with

i f  .h t . >  Q
Ku-i Kit-i  ̂ (414)

0 if < 0

I  *

=  Qfo +  OiqQit +  +  7t +  ît
K u - i

for the model with no financing constraints. Methods for dealing with censoring, 

such as the tobit and double-hurdle models, have become standard in the literature 

but are considerably more complicated when applied to panel data.^° We follow the 

methodological framework for solving the issue of censoring in panel data as outlined 

in Jones and Labeaga (2003). For each cross section of the dataset, we estimate a tobit 

model for investment as a function of farm fundamentals and system mean fundamen

tals (profit to capital, cash flow to capital, system mean investment). The tobit model

În our data we only observe zero or positive net new investments. 
'^See Greene (2008) for a discussion.
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addresses the censoring by specifying a distribution for the 0 values from the origi

nal data and the explanatory variables. We then obtain the predicted values for each 

of the cross sections and use these as our dependent variable in the main investment 

equations. In other words, we transform our dependent variable so that censoring is 

corrected before proceeding to address the other econometric issues.

Errors-in-variables and heterogeneity

Estimating the Q model of investment is prone to error (Erickson and Whited; 2000). 

This is due to the requirement to choose an empirical proxy for marginal Q from the 

structural investment model given in equations 4.6 and 7. Moreover, the need to correct 

for censoring in the dependent variable means that we are unable to estimate the VAR 

model to derive Q and the investment model simultaneously. This may also induce 

some measurement error in the construction of Q. Gilchrist and Himmelberg (1995) 

outline a method for solving this problem using an instrumental variables approach. 

Estimating the VAR given in equation 6 requires for identification that:

E{uitXit-s) = OVs > 0 (4.15)

This exogeneity condition indicates that no correlation exists between current pe

riod errors and the lagged levels of the independent variables. This provides valid 

instruments with which to remove any bias caused by the first stage estimation.

Consideration must also be given to the presence of heterogeneity given the panel 

structure of the data. A fixed-effects, within-group transformation to remove hetero

geneity is not valid in this setting as it would require a strong exogeneity assump

tion, E  [uit\ci^ OTii,Xji , ..., Xir], which would invalidate the use of lags as instruments. 

Therefore, in line with Gilchrist and Himmelberg (1995), a first difference approach is 

used to control for heterogeneity. The weak exogeneity condition that provides a basis 

for the selection of instruments using first differences is:

E{AuitXit -s )  =  OVs > 1 (4.16)
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Given these assumptions, all available years of data in levels for the fundamental 

variables in the VAR, other than the first lag, are valid instruments. To provide a richer 

methodology for treating endogeneity, we incorporate additional semi-parametric terms 

as instruments. These include the squares of the lagged fundamentals in the VAR. This 

non-linear structure should better cater for the preferences and risk attitudes of farm

ers when faced with market information given by past fundamentals and allow for a 

richer analysis of the relationship between investment and fundamentals.

4.4 Data

Ireland provides an interesting case study to evaluate the effect of financing constraints 

on investment. Following accession to the euro, the country went through a period of 

significant credit expansion attracting large flows of foreign capital into the domestic 

banking sector. A protracted and lengthly boom occurred (ending in circa 2007/2008) 

leading to the Irish banking sector suffering huge loan losses. This led to the near 

complete nationalisation of the banking sector and a blanket government guarantee 

of banking liabilities. The total fiscal cost of the banking rescue is estimated to be 

the third highest among developed economies since the Great Depression (Laeven and 

Valencia; 2012). An overview of the macroeconomic development of the Irish economy 

is given in figures 4.1: A and B. following the adoption of the euro, credit flowed into 

the economy and the stock of debt held by the private sector increased substantially 

(Figure 4.1: C). While total investment and fixed capital formation was high, much of 

this growth was driven by investment in domestic construction and property (Figure 

4.1: D). The extend and depth of the crisis provide the ideal setting to test the sensitivity 

of farm investment to the macro-credit environment.

In this chapter, micro data are taken from the Irish National Farm Survey (NFS).^  ̂

The survey includes approximately 1,200 farms annually and is a representative sam

ple of the farms in the Republic of Ireland. The NFS contains information on the busi

ness activities of farmers as well as other socio-demographic information. We measure 

^ Ŝee Connolly et al. (2009)
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Figure 4.1: Charts for key macro aggregates in Ireland 
Figure 4.1.A: GDP growth Figure 4.1.B: Net government balance
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investment as net new investment which is defined as net expenditure on machinery, 

buildings and land improvements, excluding grant aid received in lieu of capital ex

penditures. We do not include purchases and sales of land in our investment model 

and so it is not impacted by fluctuations in land prices. Figure 4.2 describes the total 

real net new investment in Ireland from 1997 to 2010 for all farming systems. While in

vestment is reasonably static over the period 1996-2006, a significant investment spike 

occurs in the period 2007 - 2008. This is mainly due to the availability of extensive in

vestment grant supports. Grant aid for capital expenditure available at this time had a 

particularly strong impact due to the availability of capital rebates of up to 80 percent 

under the Farm Waste Management Scheme as well as the Farm Improvement and 

Dairy Hygiene schemes. Many of these schemes were targeted at cross-compliance 

purposes and required compulsory investment to meet with various EU environmen-
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tal directives.

Figure 4.2: Aggregate farm investment 
Figure 4.2.A: Farm investment
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To estimate the investment model using our proposed econometric strategy places 

some limitations on the data. Specifically, using lagged values as instruments and re

moving heterogeneity requires the restriction that farms must be in the sample for at 

least five consecutive years. Moreover, we eliminate outliers by removing observations 

that lie outside three standard deviations from the mean. This is a standard technique 

used in the literature (Chaddad et al.; 2005). There is also some attrition in the NFS so 

our final sample size is limited to approximately 5,890 observations. Summary statis

tics for the main variables in the sample are presented in table 4.1. The definition of 

each of the variables and additional clarification of their construction is contained in 

table C.l in Appendix C.2.

The dependent variable, j^, has a sample average of 0.16, which indicates that over 

the period, the average farm undertook investments which amounted to 16 percent of 

the value of the existing capital stock. Total farm output to capital, ^  has a sample 

average of 1.57.^  ̂The variable ^  measures farm profitability and is used as a proxy for 

the marginal value product of capital (mvpk) in the estimation of Q. The cash sales to 

capital ratio — is also included as a fundamental in estimating Q.

One of the issues that we highlight in section 4.3 is repeated zero observations in

^^While this may seem high for our model, the capital stock variable in the denominator does not take 
into account the value of land holdings of the farmer or the value of livestock.



Chapter 4; Financing constraints since the financial crisis 92

Table 4.1: Summary statistics

j_

i
I

f
K
I F
OFI(D)

Observations Mean St. Dev Min Max

5,898 .161 .336 0 3.703
5,889 1.789 2.165 .067 32.817
5,889 .599 .897 -5.256 12.672
5,871 .277 .506 0 5.088
5,862 .904 1.062 -2.100 9.844
5,888 1.571 1.762 .0315 24.675
5,877 .918 .176 .071 1
5,898 .273 .445 0 1

Source: Teagasc National Farm Survey.

the dependent variable. The frequency of investments is outlined in table 4.2. This 

provides a count of positive and zero investments. The total number of zero invest

ments is substantial at over 34 percent. This motivates the use of censoring techniques 

described in section 4.3.

Table 4.2: Frequency of investment
Investment = 0 or 1 if > 0 Freq. Percent Cum.
0 2,016 34.18 34.18
1 3,882 65.82 100.00
Total 5,898 100.00
Source: Author's calculations using Teagasc National Farm Survey.

Of particular interest is the measure of financing mix or internal finance depen

dence, I  Fit- The sample mean value for IFu  is 0.92. This indicates that farmers' main 

financing source is internal finance. Figure 4.3 charts the sample mean values of cash 

flow to capital, debt to capital and I F  over time. In line with the declining profitability 

of the sector in general, we observe falling cash flow as well as deleveraging (Figure 

4.3.A). The evolution of I  Fa indicates that farmers traditionally use internal financing 

and the share of farm internal funds in total new finance has remained relatively static 

between 88 percent and 94 percent.

One of the contributions of this chapter is to consider the role of off-farm income as 

an additional source of investment finance. The data that we have available relates to 

off-farm employment. While it would be better to use the level of off-farm earnings in
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Figure 4.3: Average sector financial position
Figure 4.3.A: Cash flow and total liabilities Figure 4.3.B: Internal financial dependence
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our study, this is not available. As an alternative measure, we use a binary indicator 

variable for whether the farm operator has an off-farm job. Summary statistics for off- 

farm employment are presented in table 4.1. Over 27 percent of farm operators have 

off-farm employment.

4.5 Empirical results

To summarise our empirical approach to estimate the investment equations, we take 

first differences and use generalised method of moments estimation with robust stan

dard errors clustered at the farm level. To control for censoring, we first run a tobit 

model on each cross section of investment as a function of output, profits, operator 

age, farm size and the farm system average of investment, output and profits. Fol

lowing Jones and Labeaga (2003), these estimates are then pooled and included in the 

first difference GMM estimation of the investment equations. Prior to estimation, time 

means are removed to control for the impact on investment of general changes to the 

macroeconomic climate or business cycle fluctuations. In the investment equations, 

dummies for the farming system are included in all specifications as well as additional 

control variables for the age of the farmer, size of the farm and a dummy variable for
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the years following the decoupling of subsidies to production.

With regard to the instruments to treat the errors-in-variables problem, our exo

geneity condition (equation 4.16) states that lags of the fundamental variables from 

period t-2 or less are valid instruments. We use the second, third and fourth lagged 

levels of sales, cash flow and profits, as well as their squared terms as instruments for 

Q. On inspection of the first stage reduced form of the endogenous Q regressed on 

the instruments and other exogenous variables, the instruments are deemed powerful 

with F-stats well above 11. Testing for overidentifying restrictions, we fail to reject the 

null of exogenous instruments at the 1 percent significance level. The discount and 

depreciation rate A is set at 0.8.^“̂

4.5.1 Investment, financing frictions and the financial crisis

Table 4.5.1 presents the results for the Q and accelerator models testing for the presence 

of financial constraints using In columns 1 and 2, we include fundamentals and

/F(_i and in columns 3 and 4 we re-estimate the equations including the debt overhang 

correction term.

In the benchmark model, Q is positive and significant at the 1 percent level. This 

indicates that fundamentals are significant drivers of farmers' investment behaviour 

and they rely on market signals from their enterprise to determine investment strate

gies. The coefficient on the Q-statistic ranges in value from 0.15 to 0.18. In traditional 

Q models of finance, where the proxy variable is the ratio of the market to book value 

of the firm, it is possible to retrieve the structural coefficient for Q and comment on 

its magnitude: values greater than or less than one indicate good or poor investment 

opportunities. It is not possible to comment on the magnitude of the reduced form 

coefficient on Q in our model as it is a product of the VAR process underlying the re-

'^Due to the fundamental change in the structure of farm earnings following decoupling, this dummy 
is deemed necessary. In additional regressions, we also control for the value of government investment 
grants received and the results are unchanged. This is mainly due to the fact that our dependent variable 
is net of investment grant receipts.

'^This value is in line with Gilchrist and Himmelberg (1995). It assumes a depreciation rate, 5 , of 
0.15 percent and a discount rate, r, of 6 percent. A is calculated as Sensitivity analysis has been 
conducted with discount factors at 0.7 and 0.9. The results are unchanged and are available on request 
from the authors.
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Table 4.3: Impact of financing constraints on investment
Q Model 

(Column 1)
Accelerator 
(Column 2)

Q Model 
(Column 3)

Accelerator 
(Column 4)

Qt 0.158*** 0.184***
(0.055) (0.068)

0.037*** 0.041***
(0.013) (0.014)

IFt-i 0.351*** 0.353*** 0.398*** 0.399***
(0.039) (0.039) (0.040) (0.040)

-0.122*** -0.118***
(0.024) (0.025)

Hansens J (p-value) 0.15 0.23 0.17 0.23
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes
n 5,337 5,340 5,337 5,340
Notes; (1) Cells show coefficients and standard errors.
(2) * p<0.1, ** p<0.05, *** p<0.01.
(3) All models estimated by GMM, clustered at firm level.
(4) Instruments for Q selected from variable levels and higher order terms.

lationship. However, it is important for the validity of our model to find a positive 

and significant relationship between the fundamentals of the farm and investment de

cisions. We also find a positive relationship between investment and fundamentals in 

the accelerator model with found to be positive and significant in all models.^^

This indicates that as farm output increases, so do capital stock levels. Given these 

findings, the neoclassical investment models seem to perform well in explaining the 

investment behaviour of farms in Ireland.

Turning to the results for the presence of financing constraints, the coefficient on 

IFt-i is positive and significant at the 1 percent level in both the Q and accelerator 

models. This indicates that farms are reliant on internal funds when making invest

ment decisions and face a premium on the cost of external finance. The results indicate 

that farmers in Ireland face capital market imperfections which drive a wedge between 

the cost of internal funds and external finance. This finding is robust to the inclusion

^^For the accelerator model, w e consider the first and second lag of the accelerator term as well test
ing the inclusion of a squared term for each of the output variables to account for any potential non- 
linearities in the relationship between capital stock and output. We considered these may occur due 
to the fact that we are including a number of different farming systems which may exhibit a different 
relationship between iiivestment and output. Tliese terms are not found to be significant and so w e only 
include the main accelerator term in our model.
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of the overhang correction term  and is in line w ith our a priori expectations. The coef

ficient on the overhang term  is negative and significant as expected. As debt overhang 

increases, investm ent falls.

We now  turn  to our assessm ent of the impact of financing constraints on investm ent 

since the financial crisis. To capture the impact of the financial crisis, we interact our 

measure of credit constraints w ith a dum m y indicator for the 2007-2010 period. The 

results are presented in table 4.4. In columns 1 and 2 of table 4.4, we find that the 

coefficient on IF t- i  is statistically significant bu t its m agnitude is lower. The interaction 

of IF t- i  and the financial crisis dum m y is positive and statistically significant in both 

models at the 5 percent level. The size of the coefficient is 0.18 in the Q model and 0.17 

in the accelerator model.

Table 4.4: Financial crisis and financing constraints
Q Model Accelerator

(Column 1) (Column 2)
Qt 0.186***

(0.070)
( ¥ ) t 0.041***

(0.014)
FC -0.007 -0.020*

(0.012) (0.012)
IF t-i 0.314*** 0.318***

(0.040) (0.040)
IF t-i  ■ FC 0.182** 0.174**

(0.080) (0.080)
( # ) .- : -0.120*** -0.117***

(0.024) (0.025)
Hansens J (p-value) 0.19 0.21
Year and system controls Yes Yes
Age, size and subsidy controls Yes Yes
n 5,309 5,313
Notes: (1) Cells show coefficients and standard errors.
(2) * p<0.1, ** p<0.05, *** p<0.01.
(3) All models estimated by GMM, clustered at firm level.
(4) Instruments for Q selected from variable levels and higher order terms.

We can isolate the im pact of credit constraints on investm ent by considering the 

partial derivative with respect to IF :
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- Q j p  —  P i F  +  P i f f c { F C )  (4.17)

Using the coefficient values from our benchm ark Q model, we can evaluate this as:

d l
—̂ -0 .3 1 4  +  0.182(^(7) (4.18)

o I F

As FC is a dum m y variable, we can infer that before the financial crisis, a lower de

pendence on internal finance is evident. Credit constraints have increased significantly- 

following the financial crisis and farmers are now m uch more dependent on internal 

funds to drive investm ent expenditures. Farmers are finding it increasingly difficult to 

access external credit from financial markets to fund capital expenditures. The increase 

in credit constraints, while reflecting the general macro-credit environment in Ireland, 

may present significant challenges for the agricultural sector in driving investm ent and 

expansion plans.

To test the robustness of our findings, we re-estimate the model replacing IF w ith 

cash flow and use the sensitivity of investm ent to cash flow to identify a binding credit 

constraint. While this approach has its limitations, it is widely used and therefore is a 

useful check on our findings. The results are presented in table C.3 in Appendix C.3. 

We a find a positive and significant effect of cash flow on investm ent and a positive 

and significant interaction of cash flow and FC. This indicates that the sensitivity of 

investm ent to cash flow increased following the crisis and backs up our m ain findings.

As the crisis has evolved rapidly, w ith each year presenting new challenges to poli

cymakers, it is interesting to evaluate the change in financing constraints on an annual 

basis since the onset of the crisis. The results are presented in table 4.5. For this analy

sis, we interact IF t- i  w ith year dum m ies for 2007 - 2010 to chart the change in financial 

constraints, relative to the pre crisis level, for each year. The results indicate consid

erably higher constraints in 2007 and 2008 relative to pre-crisis levels. Constraints are 

higher than pre-crisis levels again in 2009.

Interestingly, in 2010, the coefficient is negative indicating that credit constraints, 

while still positive and significant if the marginal effect is calculated, are lower than pre
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crisis levels. This is a surprising result as macro-credit conditions in the Irish economy 

continued to remain challenging in 2010. There are a number of potential explanations. 

It may reflect a farm specific effect emanating from improved international food prices 

which provided a welcome increase in the returns to farming in 2010. Alternatively, 

the finding may reflect falling investment demand and so the proportion of farmers 

facing constraints may have fallen due to a lack of viable investment opportunities.

Table 4.5: Evolution of financing constraints during crisis
Q Model Accelerator

(Column 1) (Column 2)
Qt

* 
_

*m00 
o

 
o

o

0.032***
(0.012)

Y2007 0.096*** 0.096***
(0.023) (0.024)

Y2008 0.060** 0.052**
(0.026) (0.026)

Y2009 -0.090*** -0.096***
(0.022) (0.022)

Y2010 -0.100*** -0.138***
(0.019) (0.019)

IF t- i 0.296*** 0.303***
(0.040) (0.040)

Y2007 • 7Ft_i 0.309** 0.290**
(0.134) (0.136)

y2008 • IFt- i 0.642*** 0.630***
(0.196) (0.196)

y2009 ■ IFt- i 0.262** 0.257**
(0.120) (0.121)

Y2010 ■ IFt- i -0.240*** -0.244***
(0.073) (0.073)

Hansens J (p-value) 0.11 0.11
Year and system controls Yes Yes
Age, size and subsidy controls Yes Yes
n 5,309 5,313
Notes: (1) Cells show coefficients and standard errors.
(2) * p<0.1, ** p<0.05, *** p<0.01.
(3) Estimates clustered at firm level,
instruments from variable levels and higher order terms.

Figure 4.4 charts the marginal effects for each year of the crisis to illustrate the 

evolution of financing constraints compared with the pre-crisis period.
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Figure 4.4: Evolution of financing constraints since crisis
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4.5.2 Results by farm size and system

To test the distribution of constraints within the farming sector, we evaluate the differ

ential impact across farms of different size and farming system. In relation to size, we 

split farms into three size categories, small (less than 32 hectares), medium (32 - 100 

acres) and large (greater than 100 acres). Summary statistics highlighting the spread 

of farms across these categories are presented in table 4.6. Nearly 32 percent of the 

sample are small farms, with 59 percent medium sized and 9 percent large.

Table 4.6: Data by farm size
Category Freq. Percent Cum.
Small 1,862 31.76 31.76
Medium 3,458 58.98 90.74
Large 543 9.26 100.00
Source: N F S

We expect that large farms face lower constraints, due to greater availability of col

lateral and less information asymmetries with lenders. We interact the size categories 

with IF and estimate the relationship over the whole sample as well as since the onset 

of the financial crisis (interacted with FC). We omit the large category as a reference 

case. The results are presented in table 4.7. In both the Q and accelerator models, the 

interaction of IF  and medium-sized farms is positive and significant at the 10 percent 

level while the interaction with IF  and small-sized farms is insignificant. This indicates
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that medium-sized farms face higher credit constraints relative to large farms. Small 

farms do not appear to face any differential constraint. While this may seem counter 

intuitive, especially compared to the SME literature which finds small firms the most 

constrained, it is intuitive in the case of the Irish agricultural sector. Many small farms 

in Ireland are loss making or run on a part-time basis. These farms, due to scale and 

profitability, may not have many positive NPV investment opportunities and thus are 

not constrained by a lack of capital. Medium-sized farms are more likely to be com

mercially viable and have profitable investment opportunities. Our results suggest 

that this group faces greater difficulty than large farms in raising finance.

When we introduce the controls for the financial crisis, we find that the interac

tion of I F  and medium-sized farms is no longer significant while the interaction of 

medium-sized farms, FC and I F  is positive and significant at the 5 percent level. The 

interactions including small-sized farms and other variables are not significant in any 

case. This results suggest that it is only in the period since the financial crisis that 

financing constraints are higher for medium-sized farms relative to large farms.

We now test whether constraints differ across farming systems in Ireland. We 

present results for the overall sample and since the financial crisis. Farms are split 

into four system categories; dairy, cattle, sheep and tillage. The split of data across 

these groups is shown in table 4.8. Approximately 42 percent are in the dairy sector, 40 

percent in cattle, 11 percent in sheep and 7 percent in tillage.

Interactions of the system categories with the financing constraint measure as well 

as the indicator for the financial crisis are presented in table 4.9. The omitted base 

category is cattle. For the overall sample, columns 1 and 2, IF is found to be positive 

and significant, the interactions of IF and dairy, sheep and tillage are statistically in

significant. This indicates that, while there is a farm-specific constraint evident, there 

is no systematic difference in financing constraints across farming systems. When the 

interactions of FC and all variables are included (columns 3 and 4), we find that FC 

and sheep is negative and significant and FC and tillage is positive and significant. It 

appears that relative to farms in the cattle sector, sheep farmers are investing less and 

tillage farmers investing more since the crisis. This may be driven by the poor returns



Chapter 4: Financing constraints since the financial crisis 101

Table 4.7: Farm size, financing constraints and the financial crisis
Q Model Accelerator Q Model Accelerator

(Column 1) (Column 2) (Column 3) (Column 4)
Qt 0.205»”

(0.074)
0.210***
(0.079)

0.048*** 0.049***
(0.016) (0.016)

I F t - i 0.286’” 0.292*** 0.349*** 0.361***
(0.069) (0.069) (0.085) (0.085)

Small 0.005 0.009 0.005 0.011
(0.010) (0.010) (0.011) (0.011)

Medium 0.006 0.007 0.012 0.016**
(0.008) (0.008) (0.008) (0.008)

I F t - i  ■ Small 0.047 0.041 -0.098 -0.121
(0.121) (0.121) (0.125) (0.128)

I F t - i  ■ M edium 0.149* 0.141* -0.022 -0.028
(0.083) (0.083) (0.094) (0.095)

I F t - i  ■ F C -0.140
(0.147)

-0.149
(0.146)

Sm all ■ F C -0.003
(0.019)

-0.014
(0.019)

M edium  ■ F C -0.017
(0.013)

-0.031**
(0.013)

I F t - i  ■ S m a l l - F C 0.331
(0.269)

0.365
(0.270)

IF t—\ ■ M edium  ■ F C 0.362**
(0.174)

0.360**
(0.174)

Hansen's ] (p-value) 0.20 0.24 0.17 0.20
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes
n 5,337 5,340 5,309 5,313
Notes (1) Cells show coefficients and standard errors, * p<0.1. ** p<0.05, *** p<0.01.
(2) Estimates clustered at firm level, instruments from variable levels and higher order terms.
(3) Overhang correction term also included.

to sheep farming and the bouyant international price of tillage outputs coinciding with 

the world food price spikes in 2008/2009 which support tillage returns. Focusing on 

the period since the crisis, the interaction of FC, IF  and dairy is positive and significant 

at the 5 percent level indicating financing constraints have increased for dairy farmers 

since the crisis began.
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Table 4.8: Data by farm system
System Freq. Percent Cum.
Dairy 2,499 42.04 42.04
Cattle 2,376 39.97 82.02
Sheep 666 11.20 93.22
Tillage 403 6.78 100.00
Total 5,944 100.00
Source: NFS

4.5.3 Investment, financing constraints, off-farm income and the fi

nancial crisis

We now consider the impact of off-farm income on agricultural investment since the fi

nancial crisis. As outlined in section 2.2.1, there are two main channels through which 

off-farm income can impact on-farm investment: the direct channel whereby off-farm 

earned income increases farm internal funds; and the indirect channel whereby off- 

farm income facilitates better access to external capital. To test these hypotheses, we 

include in our regressions dummies for whether the farm operator has off-farm em

ployment. We also interact these variables with financing constraints, To test if

the relationship between investment, financing constraints and off-farm employment 

differs since the crisis, we interact all variables with the FC dummy. As credit condi

tions in Ireland have deteriorated, off-farm income streams may have helped to miti

gate the impact on investment financing for farmers. However, off-farm employment 

has also fallen for farmers since the crisis due to the deterioration in the wider econ

omy. The results are presented in columns 3 and 4. The results are presented in table 

4.10.

The first and second columns include the dummy for off-farm employment of the 

main farm operator. There is no significant impact of this variable on investment indi

cating that farmers with off-farm employment do not invest more than those without. 

On the interaction with financing constraints, there is evidence that farmers with an 

off-farm job face higher credit constraints. The interaction between OFI and IF t- \  is 

found to be positive and significant at the 10 percent level. One explanation for this 

may be that having off-farm employment indicates that the farm enterprise is unable
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Table 4.9: Farm system, financing constraints and the financial crisis
Q Model Accelerator Q Model Accelerator

(Column 1) (Coluntn 2) (Column 3) (Column 4)
Qt 0.186” » 0.185**

m ,
(0.068) (0.073)

0.045*** 0.043***
(0.015) (0.014)

I  Ft-:, 0.379*** 0.378*** 0.375*** 0.376***
(0.086) (0.086) (0.086) (0.086)

Dairy 0.006 0.007 0.001 0.005
(0.007) (0.007) (0.008) (0.008)

Sheep 0.008 0.012 0.028* 0.031**
(0.013) (0.013) (0.015) (0.015)

Tillage -0.000 0.007 -0.034* -0.025
(0.016) (0.016) (0.018) (0.018)

IF t—i ■ Dairy 0.008 0.010 -0.089 -0.085
(0.096) (0.096) (0.096) (0.095)

IF t—i ■ Sheep 0.003 -0.001 -0.016 -0.011
(0.145) (0.144) (0.173) (0.171)

I F t - i  ■ Tillage -0.025 -0.021 0.064 0.068
(0.135) (0.138) (0.147) (0.151)

Dairy  • F C 0.016
(0.013)

0.011
(0.012)

Sheep ■ F C -0.057**
(0.028)

-0.054*
(0.028)

Tillage ■ FC 0.087***
(0.031)

0.078***
(0.030)

IF t—i ■ Dairy ■ F C 0.234**
(0.098)

0.222**
(0.098)

I F t - i  ■ Sheep -F C 0.072
(0.264)

0.041
(0.266)

I Ft—I ■ Tillage ■ F C -0.277
(0.199)

-0.279
(0.199)

Hansens J (p-value) 0.20 0.29 0.18 0.23
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes
n 5,337 5,340 5,309 5,313
Notes: (1) Cells show coefficients and standard errors, p<0.1. ** p<0.05, *** p<0.01.
(2) Estimates clustered at firm level, instruments from variable levels and higher order terms,
(3) Overhang correction terms and interactions with off-farm employment also included.

to sustain the farm household from agricultural returns alone or the farmer is not com

mitted to the enterprise. These farms may have some investment opportunities but 

financial institutions are not as willing to extend credit due to the fact that the returns 

to the enterprise are low or they do not have sufficient confidence that the enterprise 

will generate the returns required to service the credit facility.

In the regressions with FC interactions, we do not find any significant effect of off- 

farm employment on the level of investment since the financial crisis. While our main

also consider the impact on farm investment when the spouse of the main farm operator has 
off-farm employment. In both the Q and accelerator models, we find no significant impact of off-farm 
employment by the spouse on investment. This suggests that spousal income does not provide fresh 
capital for on-farm investment activity. In addition, in both models, w e find no significant relation
ship between the interaction of spousal off-farm employment and credit constraints for the sample as a 
whole. These results are available on request from the authors.
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Table 4.10: Off-farm income, financing constraints and the financial crisis
Q Model Accelerator Q Model Accelerator

(Column 1) (Column 2) (Column 3) (Column 4)
Qt 0.196*“ 0.200***

m .

I F t - i

(0.071) (0.075)
0.048*** 0.048***

0.351***

(0.016)

0.352***
(0.012)

0.260***

(0.016)
(0.013)

0.266***

on

(0.047) (0.048) (0.043) (0.043)
-0.090*** -0.087*** -0.067*** -0.062**
(0.024)
0.014

(0.025)
0.015

(0.025)
0.014

(0.026)
0.016

I F t - i  ■ O FI
(0.011)
0.146*

(0.011)
0.142*

(0.013)
0.147

(0.013)
0.136

FC
(0.085) (0.085) (0.096)

-0.014
(0.097)

-0.029**

I F t - i - F C
(0.012)
0.213**

(0.013)
0.200**

F C  ■ O F I
(0.099)
-0.000

(0.100)
-0.003

I F t - i  ■ F C  ■ O F I
(0.021)
-0.040
(0.163)

(0.022)
-0.018
(0.164)

Hansens J (p-value) 0.21 0.28 0.20 0.26
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls 
n

Yes
5,337

Yes
5,340

Yes
5,309

Yes
5,313

Notes: (1) Cells show coefficients and standard errors, * p<0.1. ** p<0.05, *** p<0.01.
(2) Estimates clustered at firm level, instruments from variable levels and higher order terms.
(3) Overhang correction terms and interactions with off-farm employment also included.

finding holds (credit constraints increased following the crisis), off-farm employment 

does not have any effect on this dynamic.

4.6 Conclusions

The overall financial and macro operating environment and general credit availability 

are very much cyclical in nature, following the business cycle as well as being driven 

by financial in n ovation .T h is in turn means that credit constraints for investment 

are not always binding with the same intensity and the ability to obtain investment 

finance changes depending on the credit environment as well as the firm's economic 

performance.

In this chapter, we consider the impact of financing constraints on agricultural in

vestment decisions since the financial crisis using an approach that controls economet- 

^^See Gorton (2009) for a review of the impact of financial innovation on the credit cycle.
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rically for censoring, heterogeneity and errors-in-variables. We measure financing con

straints using an estimate of financial composition mix which captures the differential 

cost of capital between internal and external capital. In addition, we estimate the effect 

of off-farm employment on farm investment and financing constraints. Using the Q 

model of finance and a simple distributed lag accelerator model, we find that farmers 

respond positively to fundamentals in making investment decisions. This is indicated 

by a positive and significant Q statistic in all regressions and positive impacts of fun

damentals on investment in the accelerator model. Our finding that fundamentals are 

found to have a positive role in determining investment is important from a policy 

perspective. Investment activity by farmers in Ireland is very sensitive to the policy 

support and capital grant schemes available, especially for cross-compliance and regu

latory purposes. The fact that Q and the accelerator terms are significant and positive, 

controlling for grants, indicates that farmers are market and price sensitive in choosing 

investment strategies.

We find evidence that financing constraints impact on farmers' investment deci

sions as indicated by a positive and significant relationship between a measure of in

ternal finance dependence and investment. These findings are in line with others in 

the literature (Bierlen and Featherstone; 1998; Benjamin and Phimister; 2002; Chaddad 

et al.; 2005) and are corroborated using the traditional cash flow-investment sensitivity 

measure as a robustness check. Constraints are higher for medium-sized farms relative 

to large farms. There are no systematic differences across farming system.

A core aim of this chapter is to investigate the impact of the recent financial crisis 

on agricultural investment. To this end, Ireland is an interesting case study as it has 

been one of the countries most affected by the crisis. Our research complements other 

studies such as Bokusheva et al. (2009) and Bierlen and Featherstone (1998) who inves

tigate the effect of financial crisis and the wider credit conditions on credit constraints 

in agriculture. We find that financing constraints increase significantly and become 

much more acute following the financial crisis, especially in the years 2008 and 2009. 

This finding reflects the significant deterioration in the macro-credit environment in 

the wider Irish economy. It also may reflect the fact that farmers' net worth has fallen
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significantly due to declining land prices which makes less collateral available when 

accessing investment finance. We find the effect is strongest for medium-sized farms 

and farms in the dairy sector. These results suggest that the sector faces challenges in 

accessing the finance required for continued investment activities such as productivity 

enhancing technology adoption. This is especially the case for the dairy sector which 

is the subject of particular government policy focus in anticipation of quota removal. 

The government target for dairy sector growth in the post quota environment is 50 

percent by 2020. Achieving this will require significant investment and ample access 

to investment finance. If dairy farms face credit constraints, this could undermine the 

achievement of growth targets.

Finally, in relation to off-farm income, we find no evidence that off-farm employ

ment has a level effect on investment whereby farmers are substituting off-farm income 

for on-farm labour.^® Investigating whether off-farm employment impacts on-farm in

vestment financing constraints, we find that farms in which the operator has an off- 

farm job face higher credit constraints. One potential explanation may be that having 

off-farm employment signals to financial institutions that the farm enterprise is unable 

to sustain the farm household from agricultural returns alone. Financial institutions 

may not be willing to extend credit due to the fact that the returns to the enterprise are 

low.

^®This result holds in relation to employment off-farm by either the main farm operator or their 
spouse.



Chapter 5

Decoupled payments and farm 

financing constraints

5.1 Introduction

The production inducing effects of decoupled payments have received considerable 

attention in the agricultural economics literature in both the EU and the US. The extent 

to which decoupled payments may affect farm production is an important policy ques

tion in the context of the World Trade Organisation (WTO) and the on-going reform of 

the Common Agricultural Policy (CAP). The"green boxing" of decoupled payments, 

within the WTO discipline, hinges on the criterion that these payments have no, or at 

most minimal, trade-distorting effects or effects on production. Further, it seems likely 

that the CAP 2020 reform will involve some redistribution of decoupled payments 

amongst producers. As a result agricultural policy analysts are currently grappling 

with the question of what, if any, effect this redistribution will have on production 

levels.

The various mechanisms through which decoupled payments may affect produc

tion decisions are well reviewed in the literature (see for example Goodwin and Mishra 

(2006)). Decoupled payments lead to a wealth effect which can, inter alia, induce farm

ers to take more "risky" production related decisions, facilitate the subsidisation of 

fixed costs on unprofitable farms and increase non-labour income allowing farmers to

107
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work less but maintain consumption. Decoupled payments may also have the effect 

of stimulating farm investments in the presence of capital market imperfections such 

as financial constraints on borrowing. Lenders may perceive recipients of decoupled 

payments as being more credit worthy because the payments increase collateral values 

for land owners and increase repayment capacity, reducing lenders' exposure to risk 

of loan defaults (Burfisher and Hopkins; 2003).

While the theoretical impact of decoupled payments on investment and as a con

sequence production is well understood, relatively few papers have applied empir

ical models to quantify this relationship. As noted by Sckokai and Moro (2009) the 

impact of coupled direct payments on farmers' decisions is well researched but the 

impact of decoupled payments on investment decisions has been neglected. Building 

on the existing literature (Sckokai and Moro; 2009; Latruffe et al.; 2010), our research 

investigates one particular channel through which decoupling may influence invest

ment behaviour. We empirically test the effect of decoupling on investment financing 

constraints using a direct measure of financial composition mix as well as traditional 

investment-cash flow sensitivities to identify financing constraints. We use Irish Na

tional Farm Survey data from 2005 to 2010 to estimate a fundamental Q model of in

vestment (Gilchrist and Himmelberg; 1995). This method is used in an agricultural 

context by Benjamin and Phimister (2002), Bierlen and Featherstone (1998) and Chad- 

dad et al. (2005).

We find evidence of credit constraints through a positive relationship between the 

farms' financial composition mix (or dependence on internal finance) and investment. 

The magnitude of the effect is greater for medium-sized farms and for middle-aged 

relative to younger farmers. We also find that younger farmers face lower credit con

straints. This is likely due to the fact that financial institutions may believe they have 

a longer economically active investment horizon with which to generate a return on 

invested capital and maintain repayment schedules. In this case, they are more willing 

to extend credit facilities.

To test the effect of decoupling on financing constraints, we use a measure of the 

degree to which income is protected against risk through receiving a non-production
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related subsidy. We define risk protection, RP, as the ratio of decoupled subsidies 

received by the farm relative to total farm income. Interacting RP with measures 

of financing constraints, we find a negative and statistically significant effect that is 

robust across different measures of constraints and different models of investment. 

As income is increasingly earned from risk free decoupled subsidies, financing con

straints are lowered. This effect is strongest for small- and medium-sized farms and 

for middle- and older-aged farm operators. As these are the categories facing the high

est constraints, the risk protection afforded from decoupling results in an above aver

age reduction in constraints for these groups. Our findings, which empirically show 

the link between decoupling and investment through the financial channel, ask fur

ther questions as to the suitable categorisation of decoupled payments as "green box", 

non-production inducing subsidies under the WTO framework.

The chapter proceeds as follows: Section 5.2 reviews previous studies of the impact 

of decoupled payments on farm investment. In section 5.3 the empirical approach to 

estimating the model is outlined. The data are explained in section 5.4, followed by a 

presentation and discussion of the results in section 5.5.

5.2 Decoupling, farm investment and financing constraints

In spite of the broad literature dealing with policy evaluation and the CAP reforms, 

only a few papers deal directly with its effects on investment behaviour, with Sckokai 

and Antn (2005), Coyle (2005) and Serra et al. (2009) being some notable exceptions. A 

number of studies have used simulation based models to evaluate the effect of CAP 

reforms on investment behaviour (Paloma et a l; 2008; Viaggi et al.; 2010; Gallerani 

et al.; 2008). A general review of the literature and evaluation of investment under 

CAP reform is presented in Viaggi, Raggi and Gomez Y Paloma (2011).

A number of studies are relevant to our research. Sckokai and Moro (2009) use 

FADN data from Italy to examine the impact of the Single Farm Payment (SFP) on farm 

investment and output. They use a dynamic model explicitly accounting for farmers' 

risk preferences and conclude that although the SFP does affect farm investment, the
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effect is small relative to the effect of output prices and /o r coupled payments. The 

channel by which SFPs are linked to investment in this chapter is through price volatil

ity. Serra et al. (2009) consider the effect of production flexibility contract payments on 

dynamic investment decisions of farmers in the US using micro data from the Kansas 

Farm Management Association. They estimate a dual model of investment under un

certainty taking into consideration irregularities in the capital stock adjustment cost 

function. Using a threshold regression model, they find that decoupled transfers have 

a strong effect on investment in a dynamic setting.

While these studies consider the effect of decoupling on investment in agriculture, 

they do not explicitly explore this relationship through financial channels i.e. faced 

with frictions in capital markets (a wedge between the internal and external cost of 

capital), do decoupled payments act to reduce farm financing constraints? The main 

chaiinel through which decoupled subsidies affect financing constraints is by reducing 

the risk related to borrower repayment capacity, providing more certainty to financial 

providers (Vercammen; 2007). The risk-free income stream from decoupled payments 

is taken into account by financial institutions when evaluating credit applications. This 

facilitates easier access to credit than farmers whose income is earned through market 

sources and is subject to both market and business operational risk.^ Additionally, in 

the European Union under the CAP scheme, single farm payments (SFP) are linked 

to acreage. As such, the payments feed into land valuations providing farmers with 

additional collateral to support borrowing capacity (Vercammen; 2007).

There may also be a direct effect (Latruffe et al.; 2010) whereby decoupled subsidies 

add to the internal pool of finance available to the farmer and reduce the requirement 

to seek external finance. Taking these points in totality suggests that decoupled subsi

dies should decrease financing constraints and ease access to external finance for farm 

operators.

Two specific papers are of direct relevance to our research. Vercammen (2007) de

velops a theoretical framework which links decoupled payments to farm investment

^The reduction in operational risk suggests that constraints should be even lower than for farms 
whose income is based on coupled subsidies due to the removal of the requirement to undertake pro
duction.
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through the risk of bankruptcy. The model predicts that direct payments reduce the 

risk of bankruptcy therefore reducing the cost of capital for investing farms. This stim

ulates higher and more aggressive investment behaviour. He finds that the effect varies 

with the degree of equity in the farm operation and the time horizon of the investment 

decision. In providing a theoretical link between decoupling and investment, Vercam- 

men (2007) leaves scope for more empirical studies to identify if these mechanisms are 

quantitatively verifiable. Latruffe et al. (2010) evaluate the effect of CAP payments on 

farm financing constraints. They consider the impact of single area payments on farm 

expansion strategy in Lithuania and find evidence of a positive income multiplier ef

fect on credit constrained farmers leading to additional expansion over and above a 

baseline scenario.

In this chapter, we extend the current literature and provide new empirical evidence 

of the link between decoupled payments and financing constraints in two key ways. 

First, Latruffe et al. (2010) measure financing constraints using the sensitivity of invest

ment to cash flow. This method has been used extensively in the literature but has been 

widely criticised (Kaplan and Zingales; 1997, 2000). More direct measures using enter

prise level information on debt or financial composition have been suggested as more 

appropriate in identifying financially constrained firms and in estimating the effect of 

different sources of capital on investment (Guariglia and Mateut; 2010; Kashyap et al.; 

1993; Bougheas et al.; 2006; Huang; 2003). Second, the econometric methodology used 

by Latruffe et al. (2010) does not directly address potential endogeneity between cash 

flow, sales growth and investment in the accelerator model. This potentially induces 

bias in the estimates and is addressed in this chapter.

5.3 Empirical investment model

5.3.1 Estimating investment and financing constraints

To estimate investment equations at the farm level, there are a number of method

ologies that have been widely used in the literature (see Petrick (2005) for a review). 

The four main models are the investment Euler equation, the neoclassical Q model
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of finance, the error-correction framework and the simple accelerator approach.^ The 

poor performance of the Euler equation in empirical applications is well documented 

(Whited; 1998). One of the main reasons these problems arise is the requirement to 

select a specific functional form for the capital adjustment cost function and the re

quirement for a smooth transition of the capital stock to its long-term level. In an agri

cultural context, where farming systems have different requirements for capital and 

technology, applying a structural Euler equation to a mixed-system sample makes it 

very difficult to identify the structural parameters. This is also the case (arguably to a 

lesser extent) for the error-correction model which assumes a linear adjustment to long 

run capital stock relative to sales growth. As the Q model does not explicitly require 

the estimation of these behavioural elements, we use it as our benchmark approach.

Despite its theoretical simplicity and intuitiveness, it is an empirical challenge to es

timate the Q model. This arises due to the requirement to take an empirical estimate for 

average Q to proxy for the underlying marginal Q statistic.^ This can lead to measure

ment error issues and has been documented as the main contributing factor to the poor 

performance of the Q statistic in empirical studies (Erickson and Whited; 2000, 2006). 

In micro-data studies, this is also complicated by the fact that the most documented 

proxy for Q is the ratio of the market value of the firm to its book value. This requires 

data on the stock and bond market valuations of the firm which are unavailable for 

non-listed firms and farm enterprises. To overcome this difficulty, many studies (most 

notably Benjamin and Phimister (2002), Bierlen and Featherstone (1998) and Chaddad 

et al. (2005)) have used an approach outlined by Gilchrist and Himmelberg (1995) to 

estimate Q. Using a panel vector autoregression (VAR) approach, Gilchrist and Him

melberg (1995) create an estimate of the average profitability of an additional unit of 

investment to the firm using the coefficients estimated from a VAR. The VAR system is 

outlined as follows:
^For an empirical comparison of these approaches see Bond et al. (2003).
^See Hayashi (1982) for a detailed outline of the conditions under which average Q is a valid proxy 

for marginal Q.
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Xit — AXit_i + 0i + At + €\t

Qit =  (c ' [I -A A ])X h

(5.1)

(5.2)

where Xit is a vector of variables including the cash flow to capital ratio and an

estimate of the marginal product of capital (mvpk).^ The VAR is estimated and the co

efficients are used in conjunction with the identity in equation 5.2 to obtain an estimate 

of Q, given the data vector Xit.  ̂ This estimate can then be included in a reduced form 

empirical investment equation:

In existing research, testing for financial considerations within the context of the 

neoclassical Q model is undertaken by appending a measure of internal funds (usu

ally cash flow) to the empirical Q equation (Erickson and Whited; 2000; Benjamin 

and Phimister; 2002; Bierlen and Featherstone; 1998; Chaddad et al.; 2005). However, 

investment-cash flow sensitivities have been criticised for not accurately identifying 

credit constrained firms as some enterprises may fund investment using internal re

sources as a matter of business strategy. In this chapter, we follow the approach pre

sented in chapter 4 and use a direct measure of internal finance dependence to capture 

financing constraints.^ This measure builds on the work of Kashyap et al. (1993) which 

exploits the imperfect substitutability of differing sources of capital by defining a fi

nancial composition mix for the firm. It is defined as follows:

I  Fit captures the degree to which a premium exists on external finance. If capital

^We follow Benjamin and Phimister (2002) and Bierlen and Featherstone (1998) by using the profit to 
capital ratio to proxy the mvpk. This assumption is valid under a constant returns to scale production 
function and perfect competition in output markets. See Galindo et al. (2007) for a comparison of valid 
estimates of mvpk.

®For a more detailed outline of this approach see Gilchrist and Himmelberg (1995).
^See chapter 4 for a discussion of this approach, its benefits and context within the literature.

(5.3)

Cash flowit + Debt inflows^
Cash flowit (5.4)
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markets are perfect and farms do not face a wedge between the internal and external 

cost of finance, then this measure will have no effect on investment levels. If capital 

market imperfections exist and internal finance has a lower cost of capital than exter

nal finance, then this measure will be positively related to investment as constrained 

farms are more reliant on internal funds for investment. By directly incorporating ex

ternal debt inflows, this measure better approximates the cost of capital differential of 

the alternative funding sources than a simple cash flow-investment sensitivity. As a 

robustness check, we also estimate the model replacing IFu with cash flow. The em

pirical model to test for financing constraints is as follows:

•■77—  =  Q; +  OqQit +  6ccCCit-i +  0, +  At -I- (5.5)

where CC u-i (Credit Constraint) is either the measure of internal financial depen

dence, IF it-i or the cash flow to capital ratio, Both of these variables are

measured at period t- 1  values to avoid potential reverse causation with investment 

levels, (;^)-j. If financing constraints exist, we expect 6*/̂ ? > 0  for IFit^i and > 0  for 

insignificant coefficient suggests that there are no financing constraints. 

We also follow the method outlined in chapter 4 by including a control for debt over

hang in the empirical investment equation. If the stock of outstanding debt is high, 

this may affect access to finance for farms in two ways. First, a higher level of debt 

heightens the bankruptcy risk for the financial institution and limits their willingness 

to extend new credit regardless of whether or not profitable investment opportunities 

are available to the farm. This scenario must be distinguished from a financing con

straint which is only binding in the case where a farm has positive net present value 

investment opportunities and is not able to access finance to exploit these. Second, 

heavily indebted farms may have previously undertaken heavy investment and there

fore have lower current investment. It is important to control for these influences and 

the inclusion of debt overhang is in line with Hennessy et al. (2007) and Hennessy 

(2004).

In addition to the benchmark Q model, we also use a simple accelerator model as a 

robustness check. The accelerator model used is outlined in chapter four, section 4.3.1
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with the empirical model given in section 4.3.2.

5.3.2 Decoupling and financing constraints

To empirically test the effect of decoupled payments on investment financing con

straints requires an indicator that captures the degree to which farmers are sheltered 

from market and business operational risk due to the payment of risk-free decoupled 

subsidies. Drawing on the work of Kazukauskas et al. (2011), we measure the risk pro

tection provided from decoupling as the ratio of total decoupled single farm payments 

(SFP) to net farm income;

RPrt = (5.6)1 TlCOTYlCii

Our measure includes net income in the denominator, as opposed to gross output, 

as we want to capture the effects of operational business costs on revenue risk. Net 

income, by including farm costs, measures the return to the farm on an annual basis, 

taking into consideration the risks relating to the cost of production. The higher this 

ratio, the lower the overall risk as the greater the share of income that is risk free.

To estimate the effect of decoupling on financing constraints through this risk miti

gation channel, we interact RPit with the indicators of financing constraints:

— + dqQit + OccCCit-i + Or p RP h- i + OccRP ■ R P it-i)  (5.7)

4-  \ t - \ -  € i t

If financing constraints are reduced by decoupled subsidies, as the literature sug

gests, we would expect, a p r io r i,  to find a statistically significant coefficient with Oc c r p  <  

0. If a statistically significant association is evident, this would provide further sup

port to the argument that decoupled payments do have a production inducing effect 

through easing access to investment credit.
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5.4 Econometric approach and data 

5.4.1 Econometric approach

A number of specific econometric considerations arise in estimating investment equa

tions. The approach taken in this chapter is the same as chapter 4. However this sec

tion is presented as to allow this chapter stand alone. These are censoring, endogeneity 

and heterogeneity. Censoring occurs due to the lumpy nature of investment activity by 

farms. This leads to repeated zero observations for the dependent investment variable 

and a clustering of its distribution at zero. Our investment variable is censored from 

below in the standard manner:

/ y* . r o ^y  =  < (5.8)
0 if 2/ < 0

With y* = 'K .p  +  e. To solve the issue of censoring in the dependent variable, follow

ing the methodology outlined in chapter four, we estimate a tobit model of investment 

as a function of farm fundamentals and system average fundamentals for each annual 

cross section of the data. This deals with the issue of the clustered data distribution 

at zero. The fitted values for the censored data from these estimates are then used as 

the dependent variable for the main regression equations. These fitted values are non

censored as they have been predicted from the tobit model. This allows us to apply 

standard estimation techniques to these data.

The second part of our econometric methodology treats the potential endogeneity 

between Q and investment. This arises as Q is estimated using within period data 

on firm fundamentals (cash flow and the marginal value product of capital proxy) 

from the VAR given in equations (1) and (2). For example, if a firm invests and that

investment begins to produce profits and cash flow within the year, this will affect the

value of Q. In this case, we require the use of instrumental variables so as to ensure the 

causality is running from Q to investment. Additionally, as we are using a proxy for 

the underlying theoretical marginal Q, measurement error in Q will bias the parameter 

estimates. Both issues can be resolved using an instrumental variables method.
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The final issue that arises is individual heterogeneity that is potentially correlated 

with the lagged levels of the independent variables. To treat this issue, we take first 

differences of the data. We therefore use difference GMM (Arellano and Bond; 1991; 

Arellano and Bover; 1995) with internal instruments to deal with endogeneity. The ex

ogeneity condition that needs to be satisfied for appropriate instruments is as follows:

E{AuitXi^t-s)  =  OVs >  1 (5.9)

In sum, our approach controls for censoring, heterogeneity and endogeneity. Stan

dard errors are also robust to heteroscedasticity, clustered at the farm level.

5.4.2 Data

The data used in this chapter are taken from the Irish National Farm Survey (NFS) 

which is compiled annually by Teagasc.^ The NFS is a representative sample of farms 

in the Republic of Ireland covering all of the main farming systems including dairy, 

cattle, sheep and tillage. The survey contains detailed information on both the de

mographic characteristics of the farm households as well as the financial position and 

investment activity of the farm business. Our main investment variable is net new 

on-farm investment® as a percentage of the beginning period capital stock. It relates 

to the purchases of machinery, buildings and investments in land improvements. An 

overview and discussion of investment behaviour on Irish farms can be found in chap

ter 4 of this thesis. We limit our sample to the period 2005 - 2010 as this is the period 

since farm direct subsidy payments have been decoupled from production under the 

CAP in Ireland.

Table 5.1 provides summary statistics for the key variables included in the model. 

All variables are treated for outliers by removing data that lies outside three standard 

deviations from the mean (within 99 percent of the distribution). This is a standard 

treatment in the literature (Chaddad et al.; 2005). In addition, the requirement to use

^See Annual National Farm Survey, Teagasc by Connolly, L., Kinsella, A., Quinlan, G. and Moran, B.
®This is defined as "all capital expenditure during the year, less sales of capital and grants received" 

(Connolly et al, 2008, p.20)
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lagged variables to instrument Q reduces the sample size. Our final sample consists 

of circa 3,350 observations depending on the variables included. In general the aver

age investment level is approximately 16 percent of the capital stock. The capital stock 

variable itself measures the value of buildings and machinery held by the farm at the 

beginning of the period and, like investment, is not influenced by land purchases or 

valuations. Debt to capital is approximately 23 percent while cash flow to capital stock 

is high at 88 percent.^ The measure of financial composition, IF, is 93 percent on aver

age. This indicates funds generated on the farm are the main source of annual capital 

inflows for farmers.

Table 5.1: Summary statistics

i
I
go
K

IF
RP
Age
Size

lervations Mean St. Dev Min Max

3,347 .16 .31 0 2.54
3,382 1.72 1.87 .07 22.43
3,386 .57 .80 -5.25 8.57
3,384 .23 .43 0 3.64
3,386 .96 1.31 -2.10 16.98
3,289 .93 .14 .35 1
3,375 .73 3.36 -63.59 62.26
3,387 54.13 11.75 21 86
3,387 54.06 41.34 6.1 417.4

Source: Teagasc National Farm Survey.

The mean value of RP, the measure of the degree of risk protection of income due to 

decoupled subsidies, is 0.66. The Irish government applied a full decoupling strategy 

from 2005 for all payments therefore we do not need to be concerned about the gradual 

introduction of the policy on farm behaviour. The value of RP varies considerably by 

system and year. Figures 5.1 A and B plot the evolution of RP by year and by system 

year. Values fluctuate around the 65 - 66 percent level but increase markedly in 2009. 

This is due to the significant fall in agricultural incomes that occurred internationally 

in 2009.

^Tliis reflects that fact that the valuation of capital stock does not include the value of livestock or 
land which would lower these ratios considerably.
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Figure 5.1: Decoupled payments as protection against business risk 
Figure 5.1.A: SFP as % of net income

2005 2006 2007 2008 2009 2010

Breakdown by farm system 
Figure 5.1.B: SFP as % of net income

Dairy C a ttle  S h e e p T illag e

Source: A u thor's calculations using Teagasc N ational Farm Survey.

The breakdown of the data in the sample by farm system is given in table 5.2. Ap

proximately 42 percent of the observations relate to farms in the dairy sector, 42 percent 

are in cattle rearing or other cattle activities, 10 percent are in the sheep sector with the 

remaining 6 percent in the tillage sector.

5.5 Empirical results

This section presents our main empirical findings. The first step, obtaining Q, estimates 

the VAR using a generalised method of moments approach (Holtz-Eakin et al.; 1988). 

In the subsequent reduced form regressions, the instruments for Q are lags of the el

ements of the fundamental VAR dated t-2, t-3 and t-4 as well as higher order terms
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Table 5.2: Data by farm system
System Freq. Percent Cum.
Dairy 1,423 42.01 42.01
Cattle 1,426 42.10 84.12
Sheep 340 10.04 94.15
Tillage 198 5.85 100.00
Total 3,387 100.00
Source: N F S

of the lags. The estimate of Q is then included in the main investment equation. For 

the accelerator model, the change in output in t-3 and t-4 are also used as instruments. 

Sensitivities have been conducted using additional lags and dropping the second lag. 

Our main results remain unchanged in these scenarios and so these results are not 

p re se n te d .H a n se n s  J test of overidentifying restrictions is used to test instrument 

validity. The p-values for this test are presented in each of the following tables. All 

regressions include year dummies, to pick up any impacts of the general business or 

macroeconomic climate on the farm investment decision, system dummies, to control 

for any system specific heterogeneity and controls for the age of the farmer and the size 

of the farm. The level of investment grants received is also included. Standard errors 

are robust to heteroscedasticity and are clustered at the farm level.

5.5.1 Testing for financing constraints

We first test for the effect of financial considerations on investment using both the Q 

and accelerator models and both measures of financing constraints, IF and cash flow. 

The results of the GMM regressions are presented in table 5.3. The second order term in 

the accelerator model is not statistically significant so it has been removed from these 

estimations. Columns 1 and 2 test only the main terms in the Q and accelerator models. 

Columns 3 and 4 introduce the debt overhang correction term as well as IF to measure 

financing constraints. Columns 5 and 6 replace IF  with cash flow.

Q and ^  are positive and significant in all regressions. In the case of Q, this indi

cates that farmers' investment behaviour is guided by the underlying fundamentals of 

^°These results are available on request from the authors.
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the farm operation. In the accelerator model, the positive and significant association 

shows that as farm output grows, capital stock is increased in line with this. These 

results are robust to the inclusion of both the debt overhang and financing constraints 

variables in columns 3-6.

Turning to the financial variables, the control for debt overhang is negative and sig

nificant in all cases. This is in line with the a priori expectations that farms who are 

carrying high levels of debt invest less due to a) less available collateral and a reluc

tance of lenders to extend further credit to heavily indebted borrowers and b) heavily 

indebted farms may have invested previously and do not require large investments in 

the current period.

Our main variables of interest are the measures of financing constraints. IF is pos

itive and significant at the 1 percent level in both the Q and accelerator models. This 

indicates that farms with a higher share of new financial flows coming from internal 

resources invest more than farms without. As internal and external finance are imper

fect substitutes if capital market imperfections exist, this suggests that financing con

straints are evident in the sample and farms are reliant on internal funds to invest. In 

a world of perfect capital markets, this variable would be insignificant. Column 5 and 

6 replaces IF with cash flow and tests the sensitivity of investment to direct changes in 

cash flow. We find cash flow to be positively and significantly related to investment in 

both the Q and the accelerator models which supports our findings.

To test the main hypothesis of this chapter, we interact the indicators of financ

ing constraints with our measure of the risk protection provided from decoupled pay

ments, RP. The results are presented in table 5.4. In columns 1,2,5 and 6, RP  is included 

in the regressions with the financial constraints to test if a level effect is present. There 

is no evidence of this as the variable is insignificant in all cases. In columns 3, 4, 7 and 

8, RP is interacted with IF and cash flow. Both the interaction between RP  and IF and 

cash flow are negative and significant at the 5 percent level in the Q and accelerator 

models. Financing constraints decrease as the share of single farm payments in total 

farm income increases. In other words, as incomes become increasingly free of market 

and operational risk, the ability of farms to access external finance improves and they
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Table 5.3: Financing constraints and investment
Q Accelerator Q Accelerator Q Accelerator

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5) (Colvimn 6)
0.247**
(0 .100)

0.196*
(0.104)

0.235**
(0 .101 )

Ay 
K  t

I F t - i

0.077***
(0.027)

-0.176***
(0.042)

0.451***
(0.047)

0.061***
(0.023)

-0.138***
(0.038)

0.432***
(0.045)

-0.103***
(0.035)

0.025***
(0.010)

0.050**
(0.025)

-0.110***
(0.035)

0.039***
(0.013)

Hansens J (p-value) 0.37 0.47 0.39 0.76 0.14 0.13
Year and system controls Yes Yes Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes Yes Yes
n 3,291 3,291 3,157 3,157 3,291 3,291
Notes; (1) Cells show coefficients and standard errors.
(2) * p<0.1, ** p<0.05, *** p<0.01.
(3) All models estimated by GMM, clustered at firm level.
(4) Instruments selected from sales to capital, mvpk, cash flow to capital and squared terms dated t-2, t-3, t-4.

are less reliant on internal financial resources. These results clearly indicate that de

coupled subsidies do potentially have an impact on production by facilitating access 

to investment finance. As previous research shows a decoupling effect on investment, 

(Viaggi, Bartolini, Raggi, Sardonini, Sammeth and Gomez y Paloma; 2011; Sckokai and 

Moro; 2009), this asks further questions regarding the WTO classification of decoupled 

payments as "green box" supports. Our findings also support the theoretical inter

actions between financial markets and decoupled subsidies presented in Vercammen 

(2007).

5.5.2 Results by age and size

There is considerable evidence that farm investment and financing constraints differ by 

operator age and farm size (Bierlen and Featherstone; 1998; Benjamin and Phimister; 

2002; Petrick; 2004a, 2005). Larger farms, with potentially higher levels of income and 

collateral are expected to be less financially constrained relative to small- and medium

sized farms. On the direction of the effects for age, there is some ambiguity. It could 

be argued that older farmers may find it less difficult to obtain finance due to well 

established relationships with financial providers, however, younger farmers have a 

longer investment horizon with which to realise a return on investment making banks
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Table 5.4: Decoupled subsidies, financing constraints and investment
Q Accelerator Q Accelerator Q Accelerator Q Accelerator 

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5) (Column 6) (Column 7) (Column 8)

A Y  
K  t

IFt-i

R P t - i

IF t - i  • R P t - i

0.209”
(0.106)

0.219”
(0.104)

0.235”
(0 .101)

0.189*
(0 .111 )

0.060** 0.059** 0.042* 0.042*
(0.027) (0.024) (0.025) (0.023)

-0.172” * -0.162” * -0.177*** -0.171*** -0.103*** -0.114*” -0.109*** -0.111***
(0.042) (0.044) (0.044) (0.046) (0.035) (0.035) (0.036) (0.036)

0.451*” 0.458*** 0.500*** 0.513***
(0.047) (0.047) (0.055) (0.054)
0.000 0.000 0.054 0.060* 0.000 0.000 0.003 0.003

(0.002) (0.001) (0.037) (0.036) (0.002) (0.002) (0.003) (0.003)

-0.081”
(0.041)

-0.085”
(0.040)

0.025” *
(0 .010 )

0.027*
(0.014)

0.044”
(0 .020)

0.054***
(0 .021)

-0.040** -0.042*'
(0.017) (0.016)

Hansens J (p-value) 0.38 0.42 0.37 0.35 0.13 0.26 0.15 0.18
Year and system controls Yes Yes Yes Yes Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes Yes Yes Yes Yes
n 3,147 3,147 3,023 3,023 3,280 3,280 3,204 3,204
Notes; (1) Cells show coefficients and standard errors.
(2) * p<0.1, ”  p<0.05, *”  p<0.01.
(3) AU models estimated by GMM, clustered at firm level.
(4) Instruments selected from sales to capital, mvpk, cash flow to capital and sqviared terms dated f-2, t-3, t-4.

or other potential investors more likely to lend.

To get an understanding of whether the system average effect of decoupled subsi

dies on financing constraints identified above differs across the distribution of farms, 

we explore the relationship by farm operator age, farm size and farm system. For 

brevity and given that both measures provide similar results, we only report the esti

mates using the I F  measure of financial constraints. To test for operator age effects, we 

define three categories of farm operator, young (less than or equal to 40 years of age), 

middle aged (between 40 and 65) and old (greater than 65 years of age). We then inter

act binary indicators for these categories with financing constraints and the decoupling 

variable. The breakdown of observations across these categories is presented in table 

5.5. The majority of observations are the the middle-age category, 68 percent with 13 

percent in the young category and nearly 20 percent in the old-age bracket. Table 5.6 

presents the estimates of the main model where the omitted category is young farmers.

IF is positive and significant at the 1 percent level in all regressions suggesting that 

the effect of constraints on investment is evident regardless of operator age. However, 

the interactions between middle age and old with I F  are also positive and significant.
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Table 5.5: Data by age category
System Freq. Percent Cum.
Young 405 12.76 12.76
Middle Age 2,148 67.65 80.41
Old 622 19.59 100.00
Total 3,175 100.00
Source: NFS

The magnitude of the coefficient is larger for older farmers than for middle-aged farm

ers. These results indicate that middle-aged and old farmers face higher credit con

straints than young farmers, with old farmers in particular facing considerably higher 

constraints. Intuitively, this finding can be reconciled if financial institutions take into 

account the investment appraisal period available to younger farmers. Banks may be 

more willing to lend to young farmers as they know that the young farmer has a longer 

period in which to productively use new capital and ensure repayment to the financial 

institution.

On the effect of decoupling on financing constraints across the age brackets, a num

ber of interesting results are evident. In columns 3 and 4, we interact IF, RP  and the age 

categories. For the sample as a whole, the main finding we identify in table 5.4 holds: 

decoupling reduces financing constraints. However, the interactions between IF, RP  

and indicators for middle and old operator age are negative and significant. Again the 

magnitude of the effect is greatest for older farmers. This suggests that, while middle 

aged and older farmers are more constrained relative to young farmers, as the share 

of risk protection that comes from decoupled subsidies increases, access to finance is 

improved for these age cohorts. As business risk is eliminated for older farm operators 

through the decoupling of payments, banks are more likely to extend credit.

In addition to age, we also explore whether the relationship between decoupling 

and access to credit differs across farms of varying size. We identify three size cate

gories; small (farm size of less than 32 hectares)^^, medium (farm size is between 32 

and 64 hectares) and large (farm size is greater than 64 hectares). As is the case with

^^The average size of Irish farms was 32 hectares accorciing to the CSO Census of Agriculture 2010. 
As our mean size is slightly larger (50 hectares), the brackets have been set to capture the fact that less 
than 32 hectares is a small farm in our sample.
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Table 5.6: Decoupling and financing constraints by operator age
Q Accelerator Q Accelerator

Column 1 Column 2 Column 3 Column 4
Qf 0.192* 0.211**

A Y  
K  t

(0.105) (0.105)
0.064“ 0.055*’
(0.028) (0.026)

( ¥ ) . - .
-0.159*** -0.157*** -0.158*** -0.164***
(0.046) (0.048) (0.048) (0.049)

I F t - i 0.493*** 0.513*** 0.555*** 0.584***
(0.054) (0.053) (0.062) (0.062)

Age (Middle) -0.037** -0.038** -0.037** -0.036**
(0.017) (0.017) (0.017) (0.017)

Age (Old) -0.029 -0.031 -0.021 -0.021
(0.020) (0.020) (0.020) (0.020)

Age (Middle) / F j . i 0.118*** 0.128*** 0.149*** 0.158“ *
(0.045) (0.046) (0.049) (0.049)

Age (Old) -IFt-i 0.113 0.140 0.228** 0.245“
(0.118) (0.113) (0.111) (0.108)

RPt- i 0.084**
(0.040)

0.095“
(0.039)

Age (Middle) RPt - i 0.008
(0.006)

0.009*
(0.006)

A g e (0 1 d )f iP t- i -0.006
(0.017)

-0.004
(0.016)

IFt -x  ■ RPt - i -0.109**
(0.044)

-0.120***
(0.043)

Age (Middle) I F t - i  ■ RPt- i -0.114**
(0.056)

-0.116**
(0.056)

Age (Old) -IFt-i  -RP t - i -0.508***
(0.164)

-0.506*“
(0.158)

Hansens J (p-value) 0.39 0.37 0.43 0.35
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes
n 3,109 3,109 2,988 2,988
Notes: (1) Cells show coefficients and standard errors.
(2) * p<0.1, ”  p<0.05, p<0.01.
(3) All models estimated by GMM, clustered at firm level.
(4) Instruments selected from sales to capital, mvpk, 
cash flow to capital and squared terms dated t-2, t-3, t-4.

age, we interact binary variables for these categories with each of IF, RP  and their in

teraction. The breakdown of the number of observations between these categories is 

given in table 5.7. Just over 44 percent of the observations are in the medium-size 

category with 28 and 27 percent respectively in the small and large categories.

The results of the interactions between size, decoupling and financing constraints 

are presented in table 5.8. Columns 1 and 2 test whether investment is more sensitive to 

financial access across farm size while columns 3 and 4 introduce the interactions with 

RP  to test the effect of decoupling. As is the case with our general findings, the coeffi

cient on IF is positive and significant, as are the fundamentals in the Q and accelerator 

models. Debt overhang is negative and significant as expected.
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Table 5.7: Data by farm size
Size Freq. Percent Cum.
Small 900 28.43 28.43
Medium 1,400 44.22 72.65
Large 866 27.35 100.00
Total 3,166 100.00
Source: NFS

In this analysis, the omitted base case for the categories of size is large farms so 

comparisons are made relative to this group. The interaction between IF and small is 

insignificant while the interaction between IF and medium is positive and significant. 

As compared to large farms, medium-sized farms face higher financing constraints. 

As the size of the farm increases, the available collateral increases due to the large land 

holdings, in this case, banks are more willing to lend relative to large farms. One ex

planation why small farms do not have higher constraints relative to large farms may 

relate to the availability of positive NPV investment opportunities. Smaller farms may 

have fewer profitable investment opportunities and so may not face binding credit con

straints in accessing finance to invest. Medium farms may have identified profitable 

investment opportunities but due to capital market imperfections cannot get access to 

the full credit required and are more dependent on internal resources relative to large 

farms.

Turning to the interactions between IF and RP, we find the overall level effect is 

negative and significant as observed in our main analysis. The interactions between 

both size categories, IF and RP, are also negative and significant with the magnitude of 

the effect larger for medium-sized farms. This suggest that while decoupled payments 

reduce credit constraints for all farms, the effect is greater for small- and medium

sized farms. This finding is intuitive as smaller farms are potentially more risky from 

a lender's perspective due to a lack of collateral and less revenue generation poten

tial. As farm income becomes increasingly risk free, they face a greater reduction in 

financing constraints relative to large farms.
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Table 5.8: Decoupling and financing constraints by farm size
Q Accelerator Q Accelerator

Column 1 Column 2 Column 3 Column 4
Qt 0.212** 0.233**

AV 
K t

(0.107) (0.105)
0.059** 0.050**
(0,027) (0.025)

m . . . -0.175*** -0.163*** -0.175*** -0.173***
(0.046) (0.048) (0.048) (0.049)

I F t - i 0.489*** 0.504*** 0.557*** 0.579***
(0.053) (0.052) (0.061) (0.061)

Size (Medium) -0.008 -0.007 -0.012 -0.011
(0.011) (0.011) (0.011) (0.011)

Size (Small) -0.004 -0.002 -0.001 0.000
(0.013) (0.013) (0.013) (0.013)

Size (M edium )/F(„i 0.147** 0.170*** 0.188*** 0.206***
(0.060) (0.062) (0.063) (0.065)

Size (Small) I F t - i -0.060 -0.041 -0.030 -0.013
(0.094) (0.095) (0.100) (0.100)

R P t - i 0.084**
(0.041)

0.093**
(0.040)

Size (Medium )R P t- \ 0.002
(0.005)

0.003
(0.005)

Size (Small) R P t - i 0.001
(0.005)

0.002
(0.005)

■ I F t - i - R P t - i -0.113**
(0.046)

-0.121***
(0.045)

Size (Medium) - IF t - i  ■ R P t - i -0.129*
(0.071)

-0.136*
(0.071)

Size (Small) I F t - \  ■ R P t - i -0.092**
(0.041)

-0.089**
(0.041)

Hansens J (p-value) 0.37 0.39 0.39 0.34
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls Yes Yes Yes Yes
n 3,109 3,109 2,988 2,988
Notes: (1) Cells show coefficients and standard errors.
(2) * p<0.1, ”  p<0.05, p<0.01.
(3) AH models estimated by GMM, clustered at firm level.
(4) Instruments selected from sales to capital, mvpk.
cash flow to capital and squared terms dated t-2, t-3, t-4.

5.5.3 Results by farm system

Enterprises across different farming systems have very different requirements for cap

ital and technology and thus have very different investment strategies and capital ac

quisition programmes. In this section, we test how the effects of financing constraints, 

decoupling and their interaction differ across the main systems in Ireland. We focus on 

four farm systems: dairy, cattle, sheep and tillage. The spread of observations across 

these systems is presented in table 5.2 in section 5.4.2.

As dairying is a profitable and efficient sector in Irish agriculture, we use this as a 

our omitted benchmark category. We interact indicator variables for the cattle, sheep 

and tillage sectors with IF and RP to test whether these sectors face different constraints
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Table 5.9: Decoupling and financing constraints by farm system
Q Accelerator Q Accelerator

Column 1 Column 2 Column 3 Column 4
Q t 0.124* 0.250**

A Y  
K t

(0.073) (0.108)
0.065** 0.058**
(0.028) (0.026)

-0.176- *̂* -0.161*** -0.172*** -0.168***

(0.042) (0.043) (0.044) (0.045)
I F t - i 0.487*** 0.485*** 0.521*** 0.535***

(0.059) (0.059) (0.063) (0.063)
Cattle -0.012 -0.015 -0.010 -0.014

(0.009) (0.009) (0.011) (0.011)
Tillage 0.017 0.025 0.041* 0.044*

(0.019) (0.020) (0.025) (0.025)
Sheep -0.002 -0.010 -0.014 -0.015

(0.017) (0.017) (0.018) (0.018)
Cattle -0.040 -0.012 -0.005 0.006

(0.102) (0.103) (0.101) (0.102)
Tillage I F t - i -0.296* -0.259 -0.338* -0.354*

(0.177) (0.182) (0.184) (0.188)
Sheep I F t - i -0.149 -0.126 -0.130 -0.122

(0.165) (0.165) (0.169) (0.168)
R P t - i 0.027

(0.041)
0.037

(0.041)
Cattle R P t —i 0.045

(0.028)
0.045

(0.029)
Sheep R F t —i 0.119***

(0.039)
0.130***
(0.039)

Tillage -0.051
(0.058)

-0.050
(0.059)

I F t - i  ■ R P t ^ i -0.094**
(0.039)

-0.105***
(0.038)

Cattle / F t _ i  • R P t - i 0.024
(0.047)

0.030
(0.045)

S h e e p • R P t  — i 0.012
(0.046)

0.004
(0.046)

Tillage / F f _ i  • R P t - i 0.616*
(0.339)

0.577*
(0.346)

Hansens J (p-value)
Year and system controls Yes Yes Yes Yes
Age, size and subsidy controls 
n

Yes Yes Yes Yess

Notes: (1) Cells show coefficients and standard errors.
(2) ‘ p<0.1, •• p<0.05, p<0.01.
(3) All models estimated by GMM, clustered at firm level.
(4) Instruments selected from sales to capital, mvpk, 
ca.sh flow to capital and squared terms dated t-2, t-3, t-4.

and reactions to decoupled subsidies through the financing constraints channel. Farms 

across different systems in Ireland face some differences in financing constraints. The 

interactions between IF  and cattle and sheep are insignificant but the interaction be

tween IF  and tillage is significant and negative at the 10 percent level in three of the 

regressions. This suggests that tillage farmers face lower financing constraints relative 

to those in the dairy sector.

The interactions between R P ,  IF  and the system dummies are insignificant for sheep 

and cattle. The interaction with tillage is positive and significant which suggests that 

while for farms on average there is a reduction in credit constraints due to risk free 

decoupled subsidies, tillage farms do not benefit as much from this dynamic.
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5.6 Conclusions and policy implications

This chapter considers the effects of decoupled subsidies on investment through the 

credit access channel. As decoupled subsidies free farms from undertaking production 

activities, they reduce the risk profile of income streams and reduce farm bankruptcy 

risk (Vercammen; 2007). If the overall income risk falls due to decoupling, financ

ing institutions may be more willing to lend to farms thus decreasing financing con

straints. Using a neoclassical Q model of finance, we test empirically whether this ef

fect exists on a panel of farms in Ireland. Our econometric approach uses a combined 

GMM and tobit method controlling for censoring, heterogeneity and endogeneity in 

panel data. While considerable research has to date focused on investment and decou

pling (Sckokai and Moro; 2009; Serra et al.; 2009; Viaggi, Bartolini, Raggi, Sardonini, 

Sammeth and Gomez y Paloma; 2011; Viaggi et al.; 2010; Viaggi, Raggi and Gomez 

Y Paloma; 2011), fewer studies test the link between decoupled subsidies in the EU 

and farm investment financing constraints.^^

We test for financing constraints using a measure of the financial composition mix 

of new capital inflows similar to Kashyap et al. (1993) as well as using investment-cash 

flow sensitivities. Our benchmark Q results are backed up using a simple neoclassical 

accelerator model. We find evidence of potential investment credit constraints. This 

relationship is stronger for medium-sized farms relative to large farms and for middle- 

aged relative to younger farmers.

To test the effect of decoupling on financing constraints, we develop a risk pro

tection measure, RP, which is the ratio of decoupled subsidies received by the farm 

relative to total farm income. This captures the degree to which income is risk free for 

the farm. Interacting RP with the measures of financing constraints, we find a negative 

and statistically significant effect that is robust across both measures of constraints and 

both investment models. This suggests that as income is increasingly earned from risk 

free decoupled subsidies, credit constraints faced by farmers are reduced. This effect 

is strongest for small- and medium-sized farms and for middle- and older-aged farm 

operators. Our findings show that decoupling does impact investment through the 

^^The obvious exception is Latruffe et al. (2010).
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financing channel.

The introduction of subsidy decoupling was an important policy change in the op

eration of the CAP support programme, with the aim of bringing more market-based 

evaluation to European farmers' production plans. Decoupled subsidies, as they theo

retically do not affect the level of production, are classified as "Green Box" supports un

der the WTO categorisation of acceptable policies. However, as this and other research 

demonstrates, decoupled subsidies can have a production altering effect through the 

investment channel. We have identified that decoupled subsidies, by reducing the risk 

related to earned income, can reduce financing constraints faced by farms, especially 

small- and medium-sized operations. This research therefore calls into question the 

classification of decoupled subsidies as entering into the "Green Box" category of ac

ceptable WTO agricultural supports in future trade negotiations.



Chapter 6

Conclusions

This thesis presents international micro-econometric research into the effect of financ

ing constraints on firm level investment behaviour. Four research questions are ad

dressed spanning two main topics: 1) access to finance in developing countries and 2) 

financing constraints and investment in Irish agriculture. In topic area one, chapter 2 

assesses whether or not financial development reduces external financing constraints 

for firms, a key channel through which finance affects growth. Chapter 3 considers 

whether financial market liberalisation improves access to investment finance in de

veloping countries. On topic two, chapter 4 assesses the effect of the current financial 

crisis on financing constraints in Irish agriculture and chapter 5 considers the impact 

of decoupling production subsidies on farm financing constraints.

Some general conclusions arise from the findings across all chapters. First, financ

ing considerations play an important role in the investment decisions of both firms and 

farm enterprises in developed and developing countries. Second, enterprise size is an 

important determinant of the degree to which credit constraints affect investment be

haviour. Constraints are higher for small- and medium-sized firms with limited access 

to international capital markets and constraints are higher for medium-sized farms. 

Third, financing constraints are very much dependent on the macro-credit environ

ment in which the enterprise operates and are very much influenced by the degree 

of stability in financial markets. While constraints decrease with the overall level of 

financial development and capital market liberalisation is associated with improved

131
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access to finance for firms internationally, we find evidence that constraints increase 

considerably following the recent financial crisis. As the current financial challenges 

in the global economy will inevitably lead to changes in the degree of financial devel

opment in developed economies (deleveraging of firms and households), the finding 

in this research highlights the need for stability in financial markets to ensure balanced 

economic growth. Finally, we find that the policy context in which industries operate 

has a considerable effect on firms relationship with capital markets and that output 

subsidies in agricultural markets, even when decoupled from production, can distort 

the allocation of capital in the economy.

While each chapter makes a distinct contribution to its relevant field and brings the 

current literature to a certain point, there are naturally extensions to what is presented 

in this thesis. Chapter 2 assess the degree to which financial development affects the 

investment financing strategies of firms in a developing country context. While we 

find that financial development reduces the reliance on internal funds for investment, 

we do not investigate the effect of financial development on the efficiency of invest

ment. Improvement in the allocation of capital is an important component in the link 

between finance and growth and should be the focus of future research. Chapter 3 con

siders, in a cross-sectional context, the effect of capital market liberalisation on access to 

investment finance. The research finds that liberalisation in general improves credit ac

cess with the exception of firms in Sub-Saharan Africa. This raises two future research 

questions. First, as liberalisation is measured as an index of seven policy dimensions, 

it would be interesting to establish which exact financial market reforms (e.g. credit 

controls, interest rate controls, bank market restructuring, stock market development, 

restructuring regulation and supervision and openness to international flows) are the 

most effective at reducing credit constraints. Second, despite countries in Sub-Saharan 

Africa reforming capital markets, credit constraints do not seem to have been reduced. 

In fact the opposite is found in this analysis. Further research into why capital market 

reform has not delivered benefits in Sub-Saharan Africa is important from a policy as 

well as academic perspective.

Chapter 4 investigates the effect of the recent financial crisis on access to invest-
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ment finance for Irish farmers. Given the strained international credit environment, it 

is important that research continues on the interlinkages between credit markets and 

firm activity. Extensions from this research would include an evaluation of policy re

sponses to the crisis in terms of credit access and credit support policies for SMEs 

and farm enterprises. An evaluation of the effectiveness of these programmatic re

sponses would shed light on how to best manage the relationship between finance and 

the real economy in times of systemic crisis. Finally, chapter 5 estimates the effect of 

decoupling on access to finance and finds a reduction in constraints as the share of 

decoupled payments in total income rises. As decoupling has been introduced at dif

ferent stages across the EU, an extension of this work would expand the evaluation to 

a multi-country context to test the cross-country comparabilit}'^ of the findings.

To conclude, a note on the current European financial crisis is warranted. Given 

the extremely challenging, and potentially disintegrating, financial operating frame

work currently in Europe and the Eurozone in particular, policymakers are focusing 

on finding solutions to the macro-financial instability. On the evidence presented in 

this thesis, the current turmoil has and will continue to affect firms investment deci

sions through financial channels. This effect will deepen if the crisis leads to a further 

reduction in credit access, a re-imposition of capital controls and financial repression 

in Europe. Policy action to ensure firms, especially SMEs, have adequate access to both 

working and investment capital is imperative to foster growth and recovery in Europe.



Chapter 7 

Bibliography
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Appendix A 

Appendix for Chapter 2

A .l Data and sample selection

The VES, the main data source used in this analysis, has a number of significant outliers 

within the sample. In line with previous literature and good econometric practise, we 

undertake a number of steps to select an appropriate sample. Following Love (2003) 

and Harrison et al. (2004), we perform the following additional steps to select the main 

sample:

• Drop all firm year observations with negative cash stocks, sales and negative debt 

or missing data on investment.

• Drop all observations which have an investment to capital ratio of greater than 

10. While Love (2003) restricts the data set to those with investment to capital 

less than 2.5, we assume that in an emerging market context, there may be firms 

which are investing significantly and are in a high growth phase. We therefore 

view the inclusion of these firms as valid.

• Drop all observations for which the profit to capital and the sales to capital ratio 

is greater than 20. This omits firms for which capital is not a significant driver 

of sales growth. These firms do not conform particularly well to neoclassical 

investment models.
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• We also drop observations with a cash stock to capital ratio of more than 20 and 

firms that report negative fixed assets.

• We exclude financial institutions, firms engaged in recreational, sporting and 

other non-market services and firms in the agricultural sectors. Our sample is 

therefore broadly defined as including those firms in industry and market ser

vices sectors.

These conditions provide us with a sample that is reflective of the underpinnings of 

the theoretical model. The definition of the variables used in the chapter are presented 

in table A.I. The attrition in the sample is presented in table A.2.

Table A.l; Overview of variables in empirical model
Variable Description Source
1
K Investment to beginning period capital stock VES
S

K

Total sales to beginning period capital stock VES
Net income plus depreciation VES

FinDepth Credit to the private sector as a percentage of output VES
(Ls) SOE share of outstanding loans VES

(gDPs) SOE loans share relative to SOE output share VES

(1) % of loans by commercial banks to % loans by gov banks VES
FOR Firms with 100% foreign ownership VES
JV Joint ventures with foreign companies VES
S E R V Market services sectors VES
S M E Firms less than 250 employees VES
Source: VES

Table A.2: Sample attrition
Year No of Firms % of Total
2002 22,050 8%
2003 28,588 10%
2004 37,192 13%
2005 45,024 15%
2006 61,560 21%
2007 41,048 14%
2008 57,398 20%
Source: VES
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A.2 Additional regression results

In this section, we present additional supporting regression analysis that serves as a 

robustness check of the main findings. Table A.3 presents the estimates for foreign- 

domestic joint ventures using the Q model. Table A.4 outlines the findings of the 

accelerator model using I F  to identify constraints. Table A.5 presents the results for 

the Q model using cash flow to identify constraints. Table A.6 presents the results of 

the accelerator model using cash flow to identify constraints. Table A.7 presents some 

overall robustness checks and table A.8 outlines the coefficients from the estimation of 

the first stage VAR for Q.
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Table A.3: GMM estimates for foreign-domestic joint ventures using Q model
Constraint Financial Depth State Interventionism M arket Financing Overall

Q i 0.219” * 0.217*** 0.218*** 0.219*** 0.224*** 0.223***
(0.028) (0.028) (0.028) (0.028) (0.031) (0.031)

/ f t - i 0.058*** 0.003 0.028 0.065*** 0.049** 0.027
(0.018) (0.021) (0.020) (0.018) (0.022) (0.023)

JV -0.163 -0.156 -0.127 -0.181 -0.171 '0.175
(0.171) (0.173) (0.173) (0.171) (0.180) (0.179)

/ F j _ i  X J V 0.016 0.069 0.018 0.041 -0.004 0.037
(0.072) (0.088) (0.075) (0.083) (0.089) (0.099)

F i n D e p t h i ^ l -0.552***
(0.177)

-0.854***
(0.197)

X F i n D e p t h t  — i -1.272***
(0.232)

-1.163***
(0.271)

I F t _ i  X , J V x F i n D e p t h * - i 1.178
(0.895)

0.911
(1.002)

J V x  F i n D e p t h t —i 0.229
(0.496)

0.495
(0.556)

0.522***

(0.088)
0.787***

(0.183)
0.361

(1.191)
-0.474

(0.422)
0.114***

(0.040)
0.076*

(0.043)
0.157** 0.233***
(0.077) (0.083)

/ F , ^ l  X 0.087 0.020
(0.305) (0.329)
-0.191

(0.145)

-0.189

(0.148)
0.000*
(0.000)

0.000**
(0.000)

-0.001*'
(0.000)

-0.000
(0.000)

/ F , _ i  X J V x ( g f c ) ^ ^ 0.000
(0.001)

-0.000
(0.001)

0.001
(.001)

0.000
(0.001)

Sargan test (p-value) 0.96 0.96 0.98 0.92 0.94 0.95
Hansens J (p-value) 0.96 0.96 0.98 0.97 0.95 0.96
Res AR(1) (p-value) 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.71 0.75 0.82 0.71 0.66 0.71
Time/Province/Sector Dummies Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes
n 38,912 38,912 38,912 38,912 35,214 35,214
Notes; (1) * p<0.10, ”  p<0.05, p<0.01.
(2) All estimates are robust to heteroscedasticity and clustered at the firm level.
(3) Instruments are lagged marginal value product of capital dated f — 3 and deeper.
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Table A.4: GMM estimates for all firms using accelerator model
Constraint Financial Depth State Interventionism Market Financing Overall

(A v t) 2.751*” 2.724*** 2.716*** 2.711*** 2.720*** 2.761*** 2.784*** 3.038*** 3.039*** 3.055***
(0.502) (0.496) (0.495) (0.493) (0.495) (0.507) (0.513) (0.624) (0 .624) (0.633)

7 F ,_ i 0.124*** 0.129*** 0.097*** 0.120*** 0.096*** 0.125*** 0.146*** 0.198*** 0.152*** 0.149***
(0.027) (0.027) (0.031) (0.026) (0.028) (0.027) (0.029) (0.034) (0 .038) (0.041)

F i n D e p t h i _ i -1.392***
(0.341)

-1.401***
(0.341)

-1.653***
(0.412)

I F t —i X F i n D e p t h t —i -0.724**
(0.343)

-0.771*
(0.416)

0.667***
(0.141)

0.687***
(0.142)

1

X1 0.707***
(0.262)

-0.060 -0.046 -0.105
(0.071) (0.071) (0.087)

0.387***
(0.134)

0.400***
(0.148)

0.000
(0.000)

0.000 
(0 .000)

0.000*
(0.000)

-0.001** -0.001**
(0 .000) (0.000)

Sargan test (p-value) 0.57 0.37 0.37 0.38 0.37 0.40 0.40 0.61 0.62 0.60
Hansens J (p-value) 0.41 0.35 0.35 0.35 0.34 0.38 0.38 0.53 0.54 0.51
Res AR(1) (p-value) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.33 0.23 0.22 0.21 0.19 0.23 0.22 0.41 0.41 0.36
Time/Province/Sector Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
n 38,828 38,828 38,828 38,828 38,828 38,828 38,828 35,147 35,147 35,147
Notes; (1) • p<0.10, ”  p<0.05, ••*><0.01
(2) All estimates are robvist to heteroscedasticity and clustered at the firm level.
(3) Instruments are lagged marginal value product of capital dated t — 3 and deeper.

Table A.5: GMM estimates for all firms using Q model
Constraint Financial Depth State Interventionism Market Financing Overall

Qt 0.083*** 0.032*” 0.023** 0.028*** 0.036*** 0.041*”
(0.023) (0.010) (0.010) (0.009) (0.013) (0.011)

0.368*** 0.007 0.180* 0.168 0.185” 0.086
(0.078) (0.103) (0.104) (0.119) (0.093) (0.122)

F i n D e p t h t  — i -0.712*”
(0.169)

-1.041*”
(0.196)

 ̂  ̂  ̂x F i n D e p t h i _ i -2.099*
(1.209)

-3.499” *
(1.076)

) , - i -0.595*”
(0.081)
0.145

(1.210)
-0.097*”
(0.030)

-0.108*”
(0.034)

-0.557
(0.713)

1.209*”
(0.211)

0.001” *
(0.000)

§ 1 
O

-0.001*”
(0.000)

-0.001*
(0.000)

Sargan test (p-value) 0.22 0.10 0.06 0.18 0.41 0.83
Hansens J (p-value) 0.10 0.08 0.20 0.12 0.18 0.76
Res AR(1) (p-value) 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.73 0.74 0.85 0.99 0.96 0.61
Time/Province/Sector Dummies Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes
n 51,871 42,517 52,482 52,482 45,356 38,121
Notes: (1) * p<0.10, ** p<0.05, **'̂ p<0.01.
(2) All estimates are robust to hcteroscedasticity and clustered at the firm level.
(3) Instruments are lagged CF/K, sales to capital dated f — 3 and deeper,
as well as lags of variables in main equation where correct.
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Table A.6: GMM estimates for all firms using accelerator model
( ^ ) t

Constraint Financial Depth State Interventionism M arket Financing Overall
(A y j) 1.796” * 0.243** 0.192* 0.273” 0.458*” 0.400***

(0.525) (0.096) (0.100) (0.123) (0.171) (0,133)
0.421*” -0.116 0.245** 0.162 0.230** 0.141
(0.131) (0.163) (0.098) (0.119) (0.089) (0.116)

F i n D e p t h t _ i -0.743***
(0.171)

-0.985*”
(0.206)

X F i n D e p t h f ^ l -6.331*”
(1.192)

-3.484***
(1.043)

-0.552*”

(0.099)
0.302

(1.219)
-0.083”

(0.033)

-0.089**

(0.036)

(Tf),x -0.909

(0.679)

1.147*”

(0.203)
0.001***
(0.000)

0.001*”
(0.000)

-0.001***
(0.000)

-0.001”
(0.000)

Sargan test (p-value) 0.31 0.25 0.05 0.19 0.364 0.449
Hansens J (p-value) 0.22 0.27 0.11 0.14 0.352
Res AR(1) (p-value) 0.0 0.0 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.05 0.68 0.94 0.89 0.507 0.399
Time/Province/Sector E>ummies Yes Yes Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes Yes Yes
n 92,281 42,441 52,356 52356 45,250 38,055
* p<0.10, *• p<0.05, p<0.01
All estimates are robust to heteroscedasticity and clustered at the firm level
Instruments are lagged CF/K, sales to capital dated t  — 3 and deeper.
as well as lags of variables in main equation where correct
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Table A.7: Robustness checks for all models
( * ) . Q-IF Q-CF A-IF Q-CF

Q 0.112»**
(0.011)

0.041***
(0.011)

Insales 3.055***
(0.633)

0.400***
(0.133)

F in D e p th t - i -0.592” * -1.041*** -1.653*** -0.985***
(0.158) (0.196) (0.412) (0.206)

( g d P s ) , _ i
0.053 -0.108*** -0.105 -0.089**

(0.033) (0.034) (0.087) (0.036)
0.000 0.001*** 0.000* 0.001***

(0.000) (0.000) (0.000) (0.000)
IF t-1 0.025

(0.019)
0.149***
(0.041)

I F t - i  x F in D e p th t - \ -0.647*’*
(0.212)

-0.771*
(0.416)

0.223***
(0.066)

0.400***
(0.148)

-0.000**

(0.000)

-0.001**
(0.000)

0.086 0.141
(0.122) (0.116)

x F in D e p th t—\ -3.499*** -3.484***
(1.076) (1.043)

{ X  ) , - i  ^ ( g d p s ) , _ i 1.209***
(0.211)

1.147***
(0.203)

-0.001*
(0.000)

-0.001**
(0.000)

Sargan test (p-value) 0.92 0.83 0.59 0.60
Hansens J (p-value) 0.87 0.76 0.50 0.57
Res AR(1) (p-value) 0.0 0.0 0.0 0.0
Res AR(2) (p-value) 0.59 0.60 0.36 0.36
'nm e/Province/Sector Dummies Yes Yes Yes Yes
Sector-Province Dummies Yes Yes Yes Yes
n 35,124 38,121 35,147 38,055
Notes: (1) » p<0.10, “  p<0.05, *** p<0.01.
(2) All estimates are robust to heteroscedasticity, clustered at the firm level.
(3) Instruments are lagged imarginal value product
of capital dated and lags of variables in main equation.
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Table A.8: VAR coefficients for Q estimates
Depvar L'asfisales 4 . 

K  I
Cashsales ^  ̂

K  i 0.255***
(0.004)

MVPKit- i 0.086='*’'
(0.023)

Depvar AdVPKit
Cashsales ^ Qm3***

(0.0005)
M V P K u - i 0.060='='*

(0.008)
Time/Province/Sector Dummies Yes
Sector-Province Dummies Yes
n 126,330
Notes: (1) p<0.10, p<0.05, *** p<0.01.
(2) All estimates are robust to heteroscedasticity, clustered at the firm level.
(3) Instruments are lagged values of VAR variables.
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Appendix for Ctiapter 3

B.l Financial liberalisation index

The index used in this chapter covers the following issues: credit controls, directed 

lending and excessive reserve requirements, barriers to entry, restrictions on interna

tional financial flows, state control of banking, prudential regulatory and supervisory 

policy and securities market policies. The Barth et al. (2008) database does not contain 

data on interest rate controls so this dimension is not covered. We take the 2007 wave 

of the Barth et al. (2008) data to build the index which, like Abiad et al. (2010), is in

creasing in financial liberalisation. The selection of variables and the scores assigned 

to each variable is outlined in Abiad et al. (2010). Readers are encouraged to consult

this work, as well as Abiad and Mody (2005), for a full discussion of the reasons for

selecting the seven dimensions and scoring.

The variables used for each aspect of the index are:

• Credit controls and excessive reserve requirements is the simple average of:

-  Restrictive reserves

* 0 if reserves are more than 20 percent

* 1 if reserves are between 20 percent and 10 percent

* 2 if reserves are less than 10 percent

-  Activities restrictions

156
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* The ability of banks to engage in insurance activities, real estate activi

ties and own non-financial corporations is rated on a scale of 1 to 4 in

creasing in prohibition. These three variables are summed and assigned 

the following scores:

* Sum is > 7, at least two are prohibited so system is restricted - score 0

* Sum is 7 > 3, partially liberalised - score 1

* Sum is < 3, Liberalised - score 2

• Entry barriers is the simple average of:

-  Fraction of all entries denied

* 0 if denials are more than 50 percent

* 1 if reserves are between 20 percent and 50 percent 

2 if reserves are less than 20 percent

-  Fraction of foreign entries denied

* 0 if denials are more than 50 percent

* 1 if reserves are between 20 percent and 50 percent

* 2 if reserves are less than 20 percent

-  Prevention of foreign entry through subsidiaries, acquisitions, branches and 

joint ventures

* 0 if at least three are prevented - restricted system

* 1 if one or two are prevented - partially liberalised

* 2 if non of the above are prevented - liberalised

• State control:

-  Percentage ownership of banking assets by the state:

* 0 if ownership is more than 50 percent

* 1 if ownership is between 20 percent and 50 percent

* 2 if ownership is less than 20 percent
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• International financial activities:

-  Lending activities by domestic banks overseas:

* 0 if no

* 1 if yes

• Prudential supervision and regulatory policy (All definitions as in Barth et al. 

(2008)):

-  Independence of official supervisor

-  Power of official supervisor

• Securities market development

-  0 if financial institutions are restricted or prohibited from engaging in secu

rities market activities

-  1 if financial institutions are permitted to engage in securities market activi

ties

-  2 if financial institutions are unrestricted in their engagement in securities 

market activities

The overall index is the sum of the above categories.
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Table B.l: First stage estimates for IV probit
Fin Lib 1st Stage
Legal origin - German 2.184***

(0.379)
Legal origin - Socialist 1.513**

(0.641)
Model F Stat 1055.38
p value 0.000
Time/Sector Dummies Yes
n 29,279
* p<0.10, •• p<0.05, *** p<0.01
All estimates are robust to heteroscedasticity and clustered at the country. 
Control include both country and firm levels outlined in main regressions.

B.2 First stage regressions results for IV model

Table B.l presents the first stage regression results for the IV model show^ing the sig

nificance of the instruments for financial liberalisation.

B.3 Data

Table B.2 presents a detailed outline of the number of observations per country as well 

as the country values of the financial liberalisation index and "General Constrained" 

measure.

Table B.2: Country details: observations. Cl and FL index
Sub-Saharan Africa South and Central America Europe and Central Asia

Obs Cl FL Index Obs Cl FL Index Obs Cl FL Index
Benin 149 0,15 3.5 Argentina 1,061 0.15 6 Azerbaijan 341 0.21 3.66
Botswana 341 0.14 3.5 Bolivia 611 0.14 4.5 Belarus 229 0.07 2
Burkina Faso 520 0.22 1.5 Chile 1,011 0.06 5.83 Bosnia 346 0.03 6
Burundi 267 0.35 6 Colombia 997 0.11 5.5 Bulgaria 1,284 0.12 7
Cameroon 531 0.27 3.5 El Salvador 692 0.11 4.5 Croatia 618 0.15 6.5
Chad 147 0.36 3.5 Guatemala 521 0.07 4.5 Czech Repubhc 239 0.03 6.66
Congo 140 0.29 3.5 Honduras 431 0.11 5.67 Estonia 272 0.03 5
Gabon 178 0.24 3.5 Mexico 1,385 0.13 4.5 Hungary 284 0.04 7.5
Gambia 170 0.35 2 Nicaragua 475 0.10 8 Kosovo 263 0.03 6.83
Ghana 491 0.87 3.67 Panama 600 0.05 7 Latvia 268 0.06 6
Guinea 219 0.65 7.5 Uruguay 619 0.14 4.5 Lithuania 271 0.05 7.5
Guinea Bissau 157 0.75 2.5 Southern Asia Moldova 356 0.05 6.67
Ivory Coast 524 0.57 2.5 Bangladesh 1,496 0.00 6 Romania 522 0.08 5
Kenya 651 0.17 4.5 Bhutan 248 0.21 3.5 Russia 979 0.09 3.5
Malawi 145 0.17 3.17 East Asia and Pacific Slovenia 274 0.03 8
Mali 489 0.93 3.5 Fiji 151 0.04 4.5 Ukraine 818 0.09 7
Mozambique 477 0.91 5 Indonesia 1,404 0.30 5.5
Namibia 328 0.13 3.5 Samoa 103 0.08 3
Niger 179 0.16 1.5
Nigeria 1,887 0.45 5
Senegal 506 0.89 3.5
South Africa 937 0.81 5.5
Swaziland 297 0.18 5
Uganda 552 0.22 5.17
Togo 152 0.34 1.5
Source: Author's calculations based on WBES data.
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Appendix for Chapter 4

C.l Neoclassical investment models 

C .l.l Q model of finance

To derive the first order condition for the Q model of finance, given the model outlined 

in equations 1 - 3 ,  we set up the Lagrangian (Lf) and take the first derivative, 

Defining Rt = ptR[Lt, Kt] — ptC[Kt, Lt] — WtLt (net revenues excluding investment), the 

Lagrangian is given by:

Lt = R t - A [ K t , h ] - T t I t  + e t [ R t - A [ K t J t ] - T t I t ]  (C l)
oo

+  E t  ^  !5 l^g  [[-R«+s — ^ t+ s]  —  ’> 't+ sh + s]]
5 = 1

OO

+  E t  ^  Pl_^_g9t+s [ [-R t+ s — h + s ]  —  f t+ s h + s ] ]
5 = 1

Taking the first order condition for investment, the Q model of finance is derived:

= (C2)

where Qt is the lagrangian shadow factor on the revenue constraint.
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C.1.2 Accelerator model

We firstly specify the relationship between capital stock, K t ,  output, Yt  and the user 

cost of capital r t .  For simplicity, we specify this as a distributed lag model of order one 

(DL(D):

Kt = 'JiYt +  72^4.1 +  0irt +  02^-1 +  ut (C.3)

We assume that capital accumulates as Kt = (1 — 5)Kt-i+ lt-  Subbing this into equation 

C.3, as well as the lag of equation C.3 and simplifing, we obtain:

I t  =  + 7 i y j + 7 2 y t _ i + 0 i r t  +  0 2? 't - i  — (7 2 ^ - 1  +  7 3 ^ - 2  +  0 2 ^ t - i  +  +  f k  (C.4)

where /ĵ t = ut — Ut-\. Simplifying further provides the DL(1) accelerator model:

1 1

It  = (C.5)
j= o  j= 0

with j3 and a  representing the reduced form coefficients.



C.2 Data

This table presents the definitions of the variables used in the main models. 

__________________________________________ Table C.l: Variable definitions
Variable N am e D escrip tion
I
K N et capital expenditure All capital expenditure during  the year less capital sales and grants.

The cost of major repairs to farm buildings, p lant and m achinery as w ell as land im provem ents is included. 
It does not include investm ents in land purchases.

Y
K Gross ou tpu t Gross ou tpu t for the farm is defined as total sales less purchases of livestock, p lus value of farm produce used in the house, 

plus receipts for hire w ork, services, fees etc. It also includes net change in inventory, w hich in the case of cows, 
cattle and  sheep is calculated as the change in num bers valued at closing inventory prices

P
K Total farm  in co m e /re tu rn  from farm ing Total ou tpu t m inus total cost
S
K Cash sales Sales of anim als and crops, p lus non-capital grants and direct paym ents, less purchases of livestock.
D
K Beginning period stock of debt Total beginnning period liabilities ow ed to creditors
C F
K Cash Flow Cash sales m inus depreciation costs

C
K Capital grants Total grants received in respect of capital expenditures for various scheme's

OFI Off farm  em ploym ent D um m y variable for w hether the main farm operator has off farm  em ploym ent

OFI Spouse Off farm em ploym ent of spouse D um m y variable for w hether the spouse of the m ain farm operator has off farm em ploym ent

K Capital stock denom inator Defined as the beginning period value of farm buildings, m achinery and equipm ent and land im provem ents
Source: All definitions are taken from Teagasc NFS. See Connoly et al (2009) for details.
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C.3 Robustness check using investment-cash flow sensi

tivities

Table C.2: Cash flow investment sensitivities
Q Model Accelerator Q Model Accelerator Q Model Accelerator

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5) (Column 6)
Qi 0.180**

(0.076)
0.199**
(0.085)

0.213**
(0.087)

( t ) , 0.033*** 0.032*** 0.024**
(0.011) (0.011) (0.012)

1
-0.053** -0.049* -0.051** -0.051*

C F  
K  t

FC

0.036*** 0.043***
(0.026)

0.038***
(0.026)

0.048***
(0.026)
0.020

(0.026)
0.039***

(0.013) (0.009) (0.014) (0.009) (0.015)
-0.011

(0.010)
-0.020

(0.012)
0.046**

(0.012)
0.041*

(0.023) (0.023)
Hansens J (p-value)
Year and system controls

0.15
Yes

0.23
Yes

0.21
Yes

0.17
Yes

0.17
Yes

0.23
Yes

Age, size and subsidy controls 
n

Yes
5,337

Yes
5,340

Yes
5,309

Yes
5,313

Yes
5,337

Yes
5,340

Notes: (1) Cells show coefficients and standard errors.
(2) • p<0.1, ’* p<0.05, •** p<0.01.
(3) All models estimated by GMM, clustered at farm level.
(4) Instruments for Q selected from variable levels and higher order terms.

C.3.1 VAR coefficients for Q

Table C.3: VAR coefficients for Q estimates
Depvar
C a s h s a l e s

K t  -  1I

M V P K i t - i

Depvar
C a s h s a l e s

K

M V P K i t - i

t  -  1

Time and system dummies 
n

( J a s t i sa l e s  
K  i

-.204***
(0.0005)
0.060” *
(0.008)

M V P K i t
-1.573*
(0.119)
-1.506

(0.1552)
Yes

126,330
Notes: (1) * p<0.10, ** p<0.05, *** p<0.01.
(2) All estimates are robust to heteroscedasticity, clustered at the firm level.
(3) Instruments are lagged values of VAR variables.
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Appendix for Chapter 5

D .l VAR coefficients for Q

Table D.l: VAR coefficients for Q estimates
Depvar 
C a s h s a l e s  ^

K  i

M V P K u - i  

Depvar
C a s h s a l e s  *  i  

K  I  ^

M V P K i t - i

Time and system dummies 
n
Notes: (1) * p<0.10, ** p<0.05, p<0.01.
(2) All estimates are robvist to heteroscedasticity, clustered at the firm level.
(3) Instruments are lagged values of VAR variables.

C a s h s a t e s  j  
K

-1.788’**
(0.229)
0.343

(0.252)
M V P K i t

- . 277* * *

(0.124)
-1.547’**
(0.172)

Yes
126,330
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