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Abstract 

The present study aims to study the impact of corporate strategy in capital structure 

decisions in the FTSE 350 Index from 2011 to 2016, by understanding the impact of 

different product diversification strategies in firms’ level of debt. There’s a gap in literature 

regarding the association between corporate strategy and capital structure, since no work 

covers this relation in the United Kingdom. Thus, this work intends to do so, aiming to 

enrich the literature by bringing light on this relation in the United Kingdom. There are 

used  long-term and total debt measures to proxy capital structure, The Entropy Measure 

of Diversification (Jacquemin and Berry, 1979) to distinguish related from unrelated 

diversification strategies, and firm’s profitability, size, asset tangibility, risk, growth 

opportunities and non-debt tax shields as control variables. All in all, following the 

Coinsurance Effect theory, it was expected that more diversified companies had more debt; 

however, the findings in this study show product diversification, whether it is related or 

unrelated, to have a negative impact on structural leverage on the selected sample. 

Key-words: capital structure, corporate strategy, financing decisions, product 

diversification, United Kingdom 
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Sumário 

Este trabalho procura investigar o impacto das estratégias de diversificação de produto das 

empresas na sua estrutura de capital. Com base nesta ideia, o presente trabalho usa o FTSE 

350 Index, no período de 2011 a 2016 para estudar o impacto da estratégia empresarial, 

medida pela diversificação do produto, na estrutura de capital das empresas. Foi 

identificado um gap na literatura, já que não existem trabalhos que explorem esta relação 

para empresas do Reino Unido. Por essa razão, acredita-se na pertinência deste trabalho, 

como contributo para a literatura, não só com determinantes da estrutura de capital, mas 

essencialmente para perceber o impacto das estratégias de diversificação de produto no mix 

de financiamento das empresas no Reino Unido. Para medir estrutura de capital, são usadas 

medidas de dívida de longo prazo e total, para medir diversificação de produto é usada a 

The Entropy Measure of Diversification (Jacquemin and Berry, 1979). Esta relação é 

controlada por outros determinantes da estrutura de capital: rentabilidade, tamanho, 

tangibilidade do ativo, risco, oportunidades de crescimento e escudos financeiros não 

derivados de dívida. De acordo com a teoria do Coinsurance Effect, é esperado que 

empresas mais diversificadas revelem maiores percentagens de dívida, mas este estudo 

mostra que, nesta amostra, neste período, a diversificação de produto tem um impacto 

negativo na alavancagem financeira.  
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1. Introduction 

"How do firms choose their capital structures?", "We don't know." (Myers, 1984). Capital 

structure choices are still a puzzle in Finance today and this is the main issue boosting this 

research. Since the release of this question amongst the scientific community, lots of 

contributions came in, namely about the determinants of capital structure. As for Titman 

and Wessels (1988), several characteristics are pointed to possible influence firms’ financing 

mix, such as: the collateral value of assets, non-debt tax shields, growth, uniqueness, 

industry classification, size, volatility or profitability. For the purpose of this study, it is 

important to highlight uniqueness as being a measure of firms’ specificity of their assets 

which leads to the idea of product diversification. On top of this, Barton and Gordon 

(1987) and Barton and Gordon (1988) suggest product diversification strategies of firms as 

an important factor for capital structure decisions and empirically test this for the 1974 list 

of Fortune 500 industrial firms (1970-1974); respectively. They find significant evidences 

and suggest it as a behavioural issue. 

There is some disagreement in literature regarding capital structure issues. The main 

theories covering the topic view debt as the preferred financing tool; however, the 

approaches, the arguments and explanations for firms’ leverage decisions differ amongst 

them. Modigliani and Miller (1958), despite assuming strong propositions, stated the 

financing mix as irrelevant for the purpose of value creation. The Trade-off theory suggests 

that there is an optimal capital structure for firms (Myers, 1984), as long as the level of debt 

financing will be a result of balancing the tax benefits from debt and the costs of debt 

(Kraus and Litzenberger, 1973; Myers, 1984). The Pecking Order theory argues that there 

is an order that firms tend to follow regarding financing; they will first recur to internal 

resources and only then to external ones. Debt is preferred to equity in the event of 

external finance needs (Myers, 1984; Myers and Majluf, 1984). To the Market Timing 

theory, managers will try to time markets according to windows of opportunity, issuing 

equity when markets overvalue their securities and repurchasing equity or issuing debt 

when markets undervalue their securities (Baker and Wurgler, 2002). Other explanations 

would argue that managers issue debt to sign firm quality and debt capacity for 
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shareholders (Brennan and Kraus, 1987; Ross, 1977) or that mangers’ financing decisions 

depend upon their optimism and confidence (Heaton, 2002) (Baker et al., 2004). 

Regarding the theory relating corporate strategy and capital structure, there are also 

different perspectives. The Coinsurance Effect relies on the idea that diversification 

reduces the likelihood of default of the aggregated firm, augmenting debt capacity (Kim 

and McConnell, 1977; Lewellen, 1971). Thus, unrelated strategies are expected to carry 

more debt than more specialized ones (Lewellen, 1971). For the Transaction Cost theory, 

firms with high specific assets are riskier for creditors, especially in the event of 

bankruptcy, and hence, it is expected that firms with less specific assets are easily financed 

with debt (Williamson, 1988). Unlike these last two perspectives, the Agency Cost theory, 

based on the disparity of interest between managers and shareholders (Jensen and 

Meckling, 1976), suggests that firms with more leverage have lower unrelated strategies. 

The reasoning is that debt can be used to reduce managers free cash flow discretion, which 

consequently reduces agency costs and increases the constraints in undertaking 

diversification strategies (Jensen, 1986). 

In order do try to solve the puzzle in literature, several authors walked this capital structure 

way to discover whether corporate strategy has an impact or not in it. Barton and Gordon 

(1988), Kochhar and Hitt (1998) and Singh et al. (2003), among others indeed suggest that 

different diversification strategies result in different levels of debt financing. Barton and 

Gordon (1988), Kochhar and Hitt (1998) or Singh et al. (2003) studied this relation for the 

United States, La Rocca et al. (2009) for Italy, Lim et al. (2009) for Singapore during the 

Asian crisis, Su (2010) for China and Menéndez-Alonso (2003) for Spain.  

The present work studies the impact of corporate strategy, measured by product 

diversification, on firm’s leverage. Using the period from 2011 to 2016, this study is applied 

to all the 351 companies of the FTSE 350 Index. Thus, and counting on the Coinsurance 

Effect theory, it was expected that the level of debt financing increased with the degree of 

diversification. Thus, the hypothesis to be tested in this work are as follows: H1. Product 

diversification is positively related to leverage; H1.1. Related diversification is low positively 

related to leverage; H1.2. Unrelated diversification is high positively related to leverage. If 

the hypothesis set would follow the approach of the Transaction Cost theory, they would 
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be set exactly as the ones used. However, if the Agency Cost theory was chosen to set the 

hypothesis, a negative relation between product diversification and leverage would be 

expected, having unrelated diversification an expected deeper negative impact than related 

diversification in leverage. 

Accordingly, the regressions applied on this approach count on models using panel data 

and are controlled by previously pointed determinants of capital structure: profitability, 

size, asset tangibility, risk, growth opportunities and non-debt tax shields. Long-term and 

total debt measures are applied to measure capital structure and product diversification is 

measured by The Entropy Measure of Diversification by Jacquemin and Berry (1979) that 

distinguishes related from unrelated diversification. 

The present work tries to enrich the research on this area, not only by adding another 

appointment to try to explain the puzzle, but also to fill a gap in research. In fact, the gap is 

that, there are no works covering the relation between corporate strategy and capital 

structure in the United Kingdom, to the best of our knowledge. Thus, this work is believed 

to be pertinent by bringing light on this issue, from a market with a great dimension and 

with worldwide recognition, the UK. 

The results in this study clash with the hypothesis set and also with some previous relevant 

literature. Thus, the findings in this work show product diversification, both related and 

unrelated diversification, to have a negative impact on leverage as measure for capital 

structure. Although this results contrast with some previous works, they are somehow 

aligned with Lim et al. (2009), that found that firms with unrelated diversification contract 

less debt in stable environments, and consequently suggest it to be consistent with the 

Agency Cost theory. Likewise, the present work suggests that the present results might also 

be consistent with the Agency Cost theory. 

The structure of this work is organized as follows: Section 2 reviews the main capital 

structure theories, the determinants of capital structure, defines corporate strategy, reviews 

the theory that relates corporate strategy and capital structure and reviews the empirical 

research; Section 3 presents the research question and hypothesis; Section 4 presents the 

methodology; Section 5 describes the variables, sample and descriptive statistics; Section 6 
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presents the empirical results and Section 7 provides the conclusions, limitations and 

suggestions for future research.  
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2. Theoretical Background 

2.1. Capital Structure Background 

2.1.1. Modigliani and Miller 

Modigliani and Miller (1958) try to model capital structure and define a set of assumptions 

that simplify the reality. They assume there are no “frictions” between supply and demand, 

that markets are in perfect competition, that there are no financing restrictions and no 

arbitrage opportunities. It is still assumed the non-existence of taxes, no transaction costs, 

no asymmetry of information, rational investors and homogeneous expectations. They 

suggest the choice of debt and equity mix to be irrelevant for the purpose of creation of 

value of firms, for shareholders and debtholders. 

Miller (1977), in a work that highlights debt and taxes, argues that there is an equilibrium 

point, which stands for an equilibrium level of corporate debt that leads to an equilibrium 

debt-equity ratio for the corporate sector. Right in this point, either firms with non, low or 

high debt levels will find enough demand for their debt, which, in the end, implies once 

more the irrelevance of the financing mix for the value of the firm, even taking into 

account the tax deductibility of interest payments. 

2.1.2. Trade-off Theory  

Kraus and Litzenberger (1973) introduce a classical Trade-off theory model of capital 

structure in which they incorporate taxation on corporate profits and bankruptcy penalties 

aiming to add more reality than Modigliani and Miller (1958) to the problem. Thus, it is 

enhanced the possibility of tax advantages from debt financing in accordance with the 

deductibility of interest payments. This brings out the idea of a trade-off between the costs 

of bankruptcy and the tax savings from debt. Moreover, it is shown that capital structure 

indeed influences firm value once the market value of a levered firm should equal the 

unlevered market value, plus the tax benefits of debt, less the present value of bankruptcy 

costs (Kraus and Litzenberger, 1973). 

According to Myers (1984) the concept of optimal capital structure is the result of a 

balance between tax savings of debt and the bankruptcy costs, which follows the first idea 
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of Kraus and Litzenberger (1973). Thus, by weighing the benefits and costs of leverage, 

firms set leverage targets that they try to approach (Myers, 1984). 

A static trade-off theory model is presented by Bradley et al. (1984). They model optimal 

capital structure by including positive personal taxes on equity and bond income, as well as 

agency and bankruptcy costs, and positive non-debt tax shields. They found a negative 

relation between leverage and the expected costs of financial distress (agency and 

bankruptcy costs). 

Still, Hennessy and Whited (2005), include uncertainty, tax reality, financial distress costs 

and equity floatation costs and suggest inconsistency in trade-off theory by showing no 

existence of a target leverage ratio. Most important, they conclude to be very important to 

look at capital structure in a dynamic way and strongly suggest that leverage decisions are 

tied to current investment decisions.  

2.1.3. Pecking Order Theory 

The main problem driving Pecking Order theories has to be with asymmetry of 

information between managers and investors. Managers have inside information due to the 

role they play on firms and this is substantially higher than the information available to 

investors (Leland and Pyle, 1977; Ross, 1977). Amongst other decisions, managers’ 

financing choices are influenced by this informational advantage on firm’s investment 

opportunities and resources. As a result, investors will recognize this informational 

disparity in firm’s capital structure (Harris and Raviv, 1991). 

In 1984, Myers brought to the capital structure discussion, the concept of Pecking Order, 

which has been previous suggested by Donaldson (1961), but never named.  Donaldson’s 

research of corporate debt capacity of large corporations claims that managers prefer to use 

internal funds and avoid external ones to finance projects (Donaldson, 1961). Thus, firms 

give preference to internal rather than to external financing; and in the case of recurring to 

the external one, they prefer debt than equity issues (Myers, 1984). On top of this, no target 

leverage ratio was observed, but one expressing firms appeal for external finance (Myers, 

1984). Myers and Majluf (1984) provide a model incorporating managers superior 

information over shareholders and market efficiency regarding public available information 

and their results go along the Pecking Order theory as they suggest managers’ preference 
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for internal funds rather than external ones, and recurring to debt prior to equity; even if it 

means missing investment opportunities.   

2.1.4. Market Timing Theory 

Timing is a crucial aspect for managers’ decision about capital structure. Indeed, according 

to the Market Timing theory, high market to book ratios lead managers to issue equity. The 

idea is that managers understand when their firm’s equity is over or undervalued by the 

market, and hence issue or repurchase equity, respectively (Baker and Wurgler, 2002). In a 

survey on corporate finance practices, most managers confess to try to time markets by 

answering they are more prone to issue equity when it appears to be overvalued by the 

market or when stock price has recently risen, turning possible to sell it at higher prices 

(Graham and Harvey, 2001). This is viewed by managers as windows of opportunity, that 

try to get advantage of market irrational high or low valuations. The effects of managers’ 

attempt to time markets appear to be persistent, and to extend for at least a decade.  All in 

all, capital structure is “the cumulative outcome of past attempts to time the equity market” 

(Baker and Wurgler, 2002).  

In 2005, Huang and Ritter (2005), in a study from 1963 to 2001 find that equity is most 

likely to be issued, among other things, when lower risk premium is expected and when the 

returns at the end of the first trading day are higher.  

Elliott et al. (2008) aimed to explore the book to market ratio, by decomposing it in two 

dimensions: market timing (mispricing) and growth opportunities (growth option), in order 

to understand each one’s importance and responsibility in firms’ financial mix. 

Consequently, the authors found support for the Market Timing theory, suggesting, as 

Baker and Wurgler (2002), that irrational high valued firms are more prone to issue equity. 

2.1.5. Agency Costs Theory 

The theory of Agency Costs comes from the idea of conflict of interests between managers 

and shareholders (Jensen and Meckling, 1976). If these agents act according to their own 

behalf, they will engage in decisions which are not aligned with other agents’ interests 

(Jensen and Meckling, 1976). As long as asymmetry of information exists and takes 

significant proportions, this problem is even exacerbated and leads to suboptimal 

investment decisions (Stulz, 1990).  
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Jensen (1986) suggests the idea of debt as way to reduce agency costs, mainly in firms with 

free cash flow. His point is that if managers contract more debt they show their 

commitment with interest payments and hence less free cash flow remains available for 

their discretion. Williamson (1988)  views debt and equity as alternative governance 

structures, which are mainly incorporated depending on assets’ characteristics. 

Stulz (1990) adds that information disparity is a major aspect in agency theory. 

Consequently, too much investments can be undertaken (even negative NPV ones), leading 

to overinvestment, or some investments can be wasted, leading to underinvestment. As 

long as debt issues reduce overinvestment due to diminished manager flexibility, and equity 

issues reduce underinvestment by adding managers’ control, there is an optimal leverage 

ratio that balances both (Stulz, 1990).  

2.1.6. Signalling Theory 

The financial structure of firms is ultimately understood by outside investors as they see 

insiders taking decisions (Harris and Raviv, 1991). This problem is raised on the Pecking 

Order theory as long as managers are believed to have inside information on “their” firms 

over investors - which interpret managers’ decisions as signals - (Ross, 1977). Heinkel 

(1982) considers capital structure as a signal for outsiders to identify the value of different 

firms. Hence, investors take debt contraction as a signal of the quality of the firm, believing 

this as a reflection of firm’s debt capacity and commitment to interest payments. Moreover, 

investors assume low quality firms to be incapable of reproducing these signals since they 

face higher marginal expected bankruptcy costs (Ross, 1977). Still, equity issues provide a 

negative signal in the market whereas debt issues provide a positive one, which reinforces 

the idea that capital structure is a signal of firms’ quality and characteristics (Brennan and 

Kraus, 1987).  

Poitevin (1989) also uses capital structure as a signal in his work for an environment of 

incumbent and entrant firms, in which there is asymmetry of information and incumbents’ 

value is known but entrants’ is not. Thus, entrants can use debt as a way to signal to 

markets and capital providers their quality and debt capacity (Poitevin, 1989). 
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2.1.7. Behavioural Explanations 

More recent literature tries to tie capital structure choices with behavioural explanations. 

The main argument is based on managers’ optimism and overconfidence on firm quality 

and investment opportunities (Heaton, 2002) (Baker et al., 2004). Even forgetting about 

asymmetry of information or agency costs, managers overvalue their projects and hence 

they might incur in overinvestment, or might skip some positive NPV projects that would 

need to be externally financed if they believe markets undervalue their firms (Heaton, 

2002). As a result of this, and assuming efficient markets, optimistic managers prefer to 

retain cash and to rely on internal funds and only after that they look for capital markets, 

issuing equity only in the limit, which somehow goes along with the Pecking Order theory 

(Heaton, 2002) (Baker et al., 2004). 

2.2. Determinants of Capital Structure 

Harris and Raviv (1991) provide substance to point some aspects as determinants of 

leverage, from literature. The suggestion is that leverage has a positive relation with the 

level of fixed assets, with non-debt tax shields, with investment opportunities and with firm 

size. On the other way around, volatility, advertising expenditures, probability of 

bankruptcy, profitability and uniqueness are said to negatively impact the level of debt 

(Harris and Raviv, 1991).  

Previously, Titman and Wessels dedicated a paper in 1988 to determinants of capital 

structure in which they tested the impact of the collateral value of assets, non-debt tax 

shields, growth, uniqueness, industry classification, size, volatility and profitability for the 

period from 1974 to 1982, on leverage levels. They found no support for the relation 

between debt and collateral value of assets, non-debt tax shields, growth or volatility. 

However, smaller firms appear to have more short-term debt which appeals for the 

difficulty of long-term debt issues due to the weight of transaction costs; and past 

profitability appears to negatively influence leverage (Titman and Wessels, 1988). Still, their 

results suggest that firms with unique or specific products are less levered. According to 

Titman (1984) firms’ decisions impact their stakeholders (clients, workers or suppliers), 

especially imposing them high costs in the event of bankruptcy. This is enhanced in the 

case of firms with high specific assets, due to the lack of diversification protection (Titman, 
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1984). This justifies the negative relation between leverage and uniqueness and meets the 

findings of Titman and Wessels (1988). 

Rajan and Zingales (1995) also try to explore which characteristics affect capital structure in 

an effort for the G-7 non-financial firms from 1987 to 1991. Although they found no 

meaning for size relation with debt, they found a different result from Titman and Wessels 

(1988) for the relation between leverage and growth opportunities: market to book ratio is 

inversely related to leverage and this relation is even more pronounced for Japan and UK. 

Still, they found a positive relation between asset tangibility and leverage and a negative 

impact of profitability in leverage, enhanced with increases in size. In the case of UK, the 

relation of profitability is “more positively correlated”, which the authors suggest as a result 

of equity as the main external financing tool in UK (Rajan and Zingales, 1995). 

For listed firms in the US, Frank and Goyal (2009) use a large period (1950-2003) to test 

capital structure determinants. The authors find a positive impact of asset tangibility and 

size in debt levels, but an inverse relation between debt levels and profitability or market to 

book ratios. These findings are aligned with the previous references, although not being 

unanimous amongst all them. Furthermore, median industry leverage and expected 

inflation are added to the discussion and both are said to be positively related to leverage 

(Frank and Goyal, 2009). 

Ozkan (2001) and Bevan and Danbolt (2002) continue this work focused on UK. Ozkan 

searches from 1984 to 1996 for the determinants of capital structure in the UK and the 

adjustment process of firms to long-term debt ratios. Indeed, the author suggests that firms 

have target debt ratios and concludes that they tend to approach them with relative 

quickness. On top of this, leverage is suggested to be inversely related to current liquidity 

and profitability, whereas being positively related to past profitability. Moreover, they find 

that debt levels in UK firms tend to be negatively related to non-debt tax shields and 

growth opportunities and find a weak support for firm size positive influence on leverage 

(Ozkan, 2001). Bevan and Danbolt (2002) base their work on Rajan and Zingales (1995) 

but try to divide the debt component in short-term debt and long-term debt. For the long-

term debt, they subscribe the results of Rajan and Zingales (1995): positive impact of asset 

tangibility and size on leverage and negative impact of growth opportunities and 
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profitability on leverage. For the short-term debt case, asset tangibility and size are said to 

be inversely related to debt while growth opportunities turn to have a positive impact on 

debt (Bevan and Danbolt, 2002). 

Although there is some disagreement on the empirical work of main researchers, this 

discussion is important regarding the formulation of the concept of capital structure and 

the aspects that usually are attached to it. Moreover, this is crucial to understand the main 

relation and consequent formulations of corporate strategy’s impact on capital structure. 

2.3. Corporate Strategy 

Andrews (1971) defines corporate strategy as a set of decisions taken by firm’s 

management in order to determine the scope of the corporation and the main policies to 

support it. What it means is that the decisions and policies undertaken must be according 

and directed to serve firms’ “objectives, purposes, or goals”. It is fundamental that the 

corporate strategy defines the extent of activities the firm is in and consequently the 

business the firm will compete in and how it will manage to do it. Accordingly, firm’s 

activities should reflect its competence and advantage in transforming certain resources in 

an activity. Moreover, it is expected that the corporate strategy clarifies its compromise and 

importance for the stakeholders of the company, not only to shareholders, but to 

customers, employees and communities too. All in all, it is expected corporate strategy to 

be an on-going process capable to manage all these aspects, whether they are economic or 

non-economic issues (Andrews, 1971). 

Corporate strategy is referred by Porter (1989) as “the overall plan for a diversified 

company”. In fact, the author suggests that since the 60’s of the 20th century diversification 

has become quite fashionable. In this work, his point is that corporate strategy regards to 

the businesses a firm should be in, as well as, how to manage the different business to 

match the “overall plan”(Porter, 1989).  

According to Andrews (1980) firms’ goals and objectives are specific to each firm and the 

strategic decisions from management must go along with it. The author views capital 

structure as a strategic decision of the firm and consequently, he argues that leverage ratios 

must be in accordance with the strategy of the firm in order to reach the suggested goals 

(Andrews, 1980).  Based on the idea that mangers are the ones that set the goals and take 
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decisions, Bettis (1982) suggests that diversification strategies are able to measure 

managers’ risk taking and hence attests managerial risk propensity. Consequently, 

diversification strategies appear to be a good proxy for corporate strategy. In this line of 

thought, Rumelt (1974) had previous suggested that as managers sense risk they might 

engage in diversification strategies, enjoying the reduction of earnings variability. A nine-

category typology for product diversification strategy is defined by Rumelt (1974) but 

usually reduced, for empirical works, to four or two categories: single, dominant, related 

and unrelated as in Barton and Gordon (1988) or related and unrelated as in La Rocca et al. 

(2009). Accordingly, to measure product diversification, Jacquemin and Berry (1979) 

propose an entropy measure to distinguish between related and unrelated diversification.   

Diversification strategies are also used to proxy corporate strategy in the works of Kochhar 

and Hitt (1998), Chatterjee and Wernerfelt (1991), Su (2010) or Singh et al. (2003). 

2.4. Corporate Strategy and Capital Structure 

2.4.1. Coinsurance Effect Theory 

Lewellen (1971) suggests the possibility of earnings variability to be diminished through 

diversification or conglomeration. This is the idea of the so called coinsurance effect which 

results from the merger of imperfectly correlated businesses. This is a “pure financial 

synergy” that reduces the default probability since it counts on the aggregation of several 

businesses’ cash flows as an effort to meet interest obligations. All in all, the coinsurance 

effect comes from mutual insurance created in mergers and improves debt ability and 

capacity of merged firms. Ultimately, this adds shareholder “valuation gains” without 

reckon operating synergies (Lewellen, 1971). 

Following the concept and the suggestion of Lewellen (1971), Kim and McConnell (1977) 

incorporate three different measures for leverage in their work. The authors found higher 

levels of debt for merged firms than for standing-alone ones, concluding for the existence 

of coinsurance effect.   

Companies with unrelated diversification strategies, which combine very different 

businesses together due to the increased lower correlation between the different businesses, 

enjoy even more from the coinsurance effect than firms with related diversification. 
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Accordingly, it is expected that firms with unrelated diversification strategies are 

consequently more levered (Bergh, 1997; Kim and McConnell, 1977). 

2.4.2 Transaction Cost Theory 

Williamson (1988) links asset specificity and uniqueness with debt from the perspective of 

transaction costs between capital providers and firms. The idea is that firms with high-

specific assets are easily financed with equity and consequently, firms with less specific 

assets are easily financed with debt (Williamson, 1988). Montgomery and Wernerfelt (1988) 

claim that more diversified firms have less specific assets and Titman and Wessels (1988) 

suggest a negative relation between leverage and uniqueness, reinforcing that firms with 

more specific assets have lower debt. This stands for the Transaction Cost theory and the 

reasoning behind it is that debtholders would face enormous problems in the case of 

bankruptcy in high specific asset firms, being able to recover only a very limited part of 

their investment, and hence they prefer to finance firms more diversified (Williamson, 

1988). 

For Chatterjee and Wernerfelt (1991) diversification strategies are a result of the 

characteristics of assets. According to Kochhar and Hitt (1998) unrelated diversification 

relies on financial strategies to create value while related diversification relies on operating 

synergies from economies of scope that result from combining related businesses. In this 

line, firms with very specific assets prefer equity financing (Kochhar, 1996). 

2.4.3. Agency Cost Theory 

The management and ownership of corporations is a very debated issue on corporate 

finance. These agents have different interests and they will act accordingly - to their own 

behalf. The actions of managers will thus follow their own goals, which might not be 

aligned with investors’ ones, giving place for agency costs (Jensen and Meckling, 1976). 

Jensen (1986) views debt as a tool for diminishing agency costs. The usage of debt, 

especially in firms with free cash flow, reduces the free cash available for managers to 

spend, which ends up reducing their flexibility. This is useful to align managers’ decisions 

with shareholders’ interests by ensuring that managers are monitored, but it can lead to 

underinvestment problems (Jensen, 1986). All in all, this disciplines managers and has an 



14 

 

important contribute to debt obligations’ compromise, promoting organizational efficiency, 

as well.  

The implication of this is that mangers’ reduced cash flow discretion will constraint 

diversification strategies, mainly unrelated diversification ones. Thus, it is no surprise that 

shareholders approve the use of debt to discipline mangers behaviour. The evident impact 

of this is that the firms that are more levered have lower unrelated diversification strategies. 

2.5. Empirical Research 

Barton and Gordon (1987) explore the possibility of capital structure to be explained from 

a strategic perspective. This suggestion is based on the belief that the choice of financing of 

firms is a crucial aspect for their strategy in the future (Andrews, 1980). Thus, it seems clear 

that capital structure, the debt level of firms, must be strategic, being one of the key 

components for the strategy of firms to reach their goals (Andrews, 1980). 

Corporate strategy is a managerial issue as long as it is the result of managers’ decisions for 

the future of the firm. Since managers have the major word in decisions and they are 

surrounded by difficult and uncertain environments, the strategy of the firm implicitly 

incorporates mangers’ risk aversion and profile (Barton and Gordon, 1987). Agreeing that 

the debt to equity ratio is a strategic decision that reflects managers’ risk taking, Barton and 

Gordon (1987) is the first work suggesting capital structure choice in a behavioural 

perspective. 

2.5.1. Product Diversification and Capital Structure 

Barton and Gordon’s effort goes on, as they try to empirically test their suggested relation. 

This work, right in the next year, 1988, uses 1974’s Fortune 500 list of industrial firms, still 

active in 1982 that haven’t changed their corporate strategies for the period 1970 to 1974. 

The evidence is that different corporate strategies undertaken by corporations will lead to 

distinct financing mixes, which leaves their previous behavioural suggestion stronger. 

Related and single firms have the lowest positive relation with debt, whereas, unrelated and 

dominant firms reveal the highest positive relation with debt. Still, there’s strong evidence 

to support that profitability is quite negatively related to leverage, which is inconsistent with 

previous finance theory (Barton and Gordon, 1988).  
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La Rocca et al. (2009) use a final sample of 180 Italian listed and unlisted firms, excluding 

financial services industry, for the years from 1980 to 2006. Firms are spread amongst 

specialized, related and unrelated regarding diversification strategies. They find that 

different diversification strategies indeed impact capital structure in distinct ways, and firms 

more diversified, namely unrelated ones, show more use of debt, which recalls the 

existence of the coinsurance effect. Related diversification strategies were found to have a 

negative influence on debt.  

For Spain, from 1991 to 1994, Menéndez-Alonso (2003) found no strong evidence to point 

diversification as having an impact in capital structure. 

2.5.2. Product Diversification and Nature of Business Entered on Capital 

Structure 

Kochhar and Hitt (1998) try to predict the impact of firms’ diversification strategies and 

nature of business entered on their leverage decisions. They use a final sample of 187 US 

listed large manufacturing firms that haven’t changed their diversification strategies for the 

period 1982-1986.  

Their results lead them to conclude that equity is strongly associated with related 

diversification, which contrasts to the evidence of debt to be preferred for unrelated 

strategies. Moreover, the results point that diversification via acquisitions is more related to 

public financing and direct entries usually rely on private financing (Kochhar and Hitt, 

1998).  

2.5.3. Dual Diversification and Capital Structure 

Chkir and Cosset (2001) and Singh et al. (2003) introduce geographic or international 

diversification strategies in the discussion. Chkir and Cosset (2001) use a sample of 219 US 

based multinational firms for the period 1992-1996. Singh et al. (2003) count on data for 

1127 American firms from 1994 to 1998, excluding financial industry services.  

Firms using a combined diversification strategy seem to use more debt (Chkir and Cosset, 

2001; Singh et al., 2003). For Singh et al. (2003) this is a result of firms increased debt 

capacity that comes from diversification and reinforces the idea of coinsurance. Chkir and 

Cosset (2001) argue that using product and geographic strategies together results in the 
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possibility of higher profitability and lower default risk. Singh et al. (2003) suggest that 

there is no individual association between product diversification and leverage and that 

geographic diversification, alone, has a negative impact on debt. 

2.6. Brief Summary  

As overviewed in this section, the Trade-off theory argues the existence of an optimal 

capital structure that balances the benefits and costs of debt (Kraus and Litzenberger, 1973; 

Myers, 1984) and the Pecking Order theory suggests that firms, after using internal funds, 

prefer to issue debt than equity (Donaldson, 1961; Myers and Majluf, 1984) . Thus, the 

main capital structure theories express a focus on debt. Titman and Wessels (1988) suggest 

several determinants of leverage, from which uniqueness, as a measure of asset specificity, 

leads to the idea of product diversification, which is important for the present study. 

Corporate strategy, as defined by Porter (1989) and Andrews (1971) comprises the 

decisions taken by firms’ management to achieve the goals, the decision on the segments 

the firm must be in and how to manage them. In fact, Andrews (1980) points capital 

structure as a key strategic decision for firms. The Coinsurance Effect, as defended by 

Lewellen (1971) and Kim and McConnell (1977) suggests that earnings variability can be 

reduced by diversification or conglomeration and ultimately, more diversified companies 

are more levered. All in all, this path that starts in uniqueness as a determinant of leverage, 

passes in the importance of financing decisions for strategic purposes and ends in the 

junction of both with the theories relating corporate strategy and capital structure as the 

coinsurance effect, permit to establish the main relation to be investigated in the present 

study, the impact of the degree of product diversification in firm’s leverage. Regarding the 

empirical research, most studies conclude diversification strategies to impact firms’ capital 

structure, although there is some disagreement on whether this impact is positive or 

negative.  
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3.  Research Question and Hypothesis 

The idea of puzzle must be constantly present regarding capital structure. In fact, the main 

theories of capital structure are in disagreement and even the ones that go directly to relate 

corporate strategy and capital structure fail to get a unified idea. This is to say that 

formulating hypothesis on this basis ends up being a challenge and goes no longer than 

this: hypothesis. In the end, hypothesis is meant to be tested and that is what the present 

study aims to do. In spite of the fact that against-the-odds-facts can be found after all, it is 

necessary to set propositions that go along the previous theoretical and empirical literature.  

Even though the Trade-off theory and the Pecking Order theory, the two main theories 

covering capital structure, are disconnected in their line of thought, they end up pointing 

debt as the central tool in firms’ financing.  

In the specific case of associating corporate strategy and capital structure, we must recall 

the theories of Coinsurance Effect, Transaction Cost and Agency Cost. They are important 

to define a line in what it is expected from this relation. Despite the fact that they offer 

different touches on the topic, both Coinsurance Effect and Transaction Cost end up in 

the same idea: firms with related diversification strategies will undertake less debt than 

firms with unrelated ones. On the other hand, Agency Cost theory expects firms with more 

leverage to pursue less unrelated strategies. The precise arguments are displayed in the 

Section 2.4. Corporate Strategy and Capital Structure. 

3.1. Product Diversification and Debt 

The main hypothesis are developed from the point of view of the Coinsurance Effect 

theory. Lewellen (1971) suggests that diversification or conglomeration leads firms to 

reduce earnings variability, which immediately happens if the different businesses to 

become together aren’t perfectly correlated. This suggests a collective effort in debt service 

that reduces the probability of default. By the same reason, and most important for this 

purpose, diversification increases firms’ debt capacity (Lewellen, 1971). This ends up in the 

idea that firms with more unrelated strategies are expected to be more levered than firms 

with more specialized ones (Bergh, 1997; Kim and McConnell, 1977). In addition, also the 

main empirical works argue along this idea. Barton and Gordon (1988) and  Kochhar and 

Hitt (1998) found that firms pursuing unrelated strategies use more debt than firms with 
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related strategies. As for La Rocca et al. (2009) leverage increases with the degree of 

product diversification. Accordingly, it is expected: 1) a positive relationship between 

product diversification and debt and 2) firms with unrelated diversification strategies to be 

more levered than firms with related ones. These propositions lead to state the next 

hypothesis: 

 H1. Product diversification is positively related to leverage. 

  H1.1. Related diversification is low positively related to leverage; 

H1.2. Unrelated diversification is high positively related to leverage. 

It is important to notice that if the hypothesis were set according to the Transaction Cost 

theory, the expected relations in H1., H1.1. and H1.2. would be exactly the same as the 

ones above, that is, a positive relation between diversification and leverage. However, if the 

Agency Cost theory was assumed, the hypothesis would indicate a negative relation 

between product diversification and leverage. Thus, both types of product diversification 

would be expected to have a negative impact on leverage, having unrelated diversification a 

deeper negative relation than related diversification with debt. In fact, Lim et al. (2009) find 

that in stable environments, firms with unrelated diversification take on less debt, 

suggesting consistency with the Agency Cost theory. Accordingly, this idea gains attention 

in this work. 

 

 

 

 

 



19 

 

4. Methodology 

The idea for the methodology in the present study is to gather the information regarding 

capital structure variables and corporate strategy ones and apply regression analysis to 

understand the relation between the decisions taken under firms’ strategic orientations and 

the financial structure that firms adopt. The approach used is the same as Barton and 

Gordon (1988), Kochhar and Hitt (1998), Frank and Goyal (2009) or Chatterjee and 

Wernerfelt (1991), as many other studies that try to capture the association between two 

measurable concepts. 

Panel data is used to capture the relation mentioned above. Baltagi (2013) argues panel data 

to be better than cross section or time series as long as it adds “more informative data, 

more variability, less collinearity among the variables, more degrees of freedom and more 

efficiency”. Baltagi (2013) claims that it controls for individual heterogeneity and it is 

appropriate for dynamic relations since it better leads with the dynamics of adjustment. As 

long as capital structure decisions are believed to be dynamic, the study of the dynamics of 

adjustment is a crucial point to verify the study. Accordingly, models using panel data are 

the appropriate ones for the present study.   

The model to be estimated tries to study the impact of product diversification in leverage, 

being controlled by firm’s profitability, size, asset tangibility, risk, growth opportunities and 

non-debt tax shields. 

4.1. Endogeneity 

There are some works claiming the possibility of reciprocal interdependence between 

product diversification and leverage, as Kochhar and Hitt (1998), La Rocca et al. (2009), or 

Su (2010), empirically,  and  Jensen (1986), theoretically. It is expected that not only 

product diversification causes leverage decisions but that leverage decisions also causes 

product diversification strategies. Therefore, endogeneity problem is present because 

an explanatory variable (DIV) is correlated with the error term. 

 

 

https://en.wikipedia.org/wiki/Explanatory_variable
https://en.wikipedia.org/wiki/Correlation
https://en.wikipedia.org/wiki/Errors_and_residuals
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4.2. The Model 

The model is given by the following equation: 

𝐿𝐸𝑉𝑖𝑡 = 𝛽0 + 𝛽1𝐷𝐼𝑉𝑖,𝑡−1 + 𝛽2𝑃𝑅𝑂𝐹𝑖𝑡 + 𝛽3𝐿𝑁𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽4𝑇𝐴𝑁𝐺𝑖𝑡 + 𝛽5𝑅𝐼𝑆𝐾𝑖𝑡 +

𝛽6𝑇𝑂𝐵𝐼𝑁⎽𝑄𝑖𝑡 + 𝛽7𝐷𝐴⎽𝑇𝐴𝑖𝑡+ 𝜂𝑖 + 𝑑𝑡 + 𝜀𝑖𝑡,    𝑖 = 1,2, … , 𝑛; 𝑡 = 1,2, … , 𝑇,   (4.1.) 

where n is the maximum number of firms and T is the maximum number of periods. 𝐿𝐸𝑉𝑖𝑡 

is leverage of firm i in year t. 𝐷𝐼𝑉𝑖𝑡 is product diversification of firm i in year t. 𝑃𝑅𝑂𝐹𝑖𝑡 is 

profitability of firm i in year t. 𝐿𝑁𝑆𝐼𝑍𝐸𝑖𝑡 is natural logarithm of assets to measure size of 

firm i in year t. 𝑇𝐴𝑁𝐺𝑖𝑡 is asset tangibility of firm i in year t. 𝑅𝐼𝑆𝐾𝑖𝑡 is risk of firm i in year 

t. 𝑇𝑂𝐵𝐼𝑁⎽𝑄𝑖𝑡 is growth opportunities of firm i in year t. 𝐷𝐴⎽𝑇𝐴𝑖𝑡 is non-debt tax shields 

of firm i in year t. 𝜂𝑖  and 𝑑𝑡 are fixed effects, where 𝜂𝑖 represents cross-section fixed-

effects and 𝑑𝑡 represents time fixed-effects.1 

The use of panel data, as mentioned before, is appropriate to dynamic nature relations as it 

is the case of capital structure decisions. The estimation method adopted in the present 

study thus aims to avoid unobservable heterogeneity and endogeneity. This is ultimately 

important to ensure that the estimators are unbiased. 

In order to surpass these problems, the present study employs the following approach: it 

uses past periods of the explanatory variable DIV. Thus, this variable is lagged one year 

and it is incorporated as an instrumental variable. Accordingly, this model tries to correct 

endogeneity through instrumental variables estimation. 

4.3. Description of the Variables 

In Section 2.2. Determinants of Capital Structure, the determinants of leverage were 

identified by the literature. Starting from there, here are presented the variables considered 

to be the most important and consequently to be employed in the present work. Thus, the 

relation tested in the present work, counts on leverage as a function of product 

                                                 

 

1 The variables are described in Section 4.3. 
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diversification and controlled by profitability, size, asset tangibility, risk, growth 

opportunities and non-debt tax shields. 

The variables are proposed as follows: 

Leverage represents the capital structure of a firm. The definition of the measure 

for capital structure is very important. Broader definitions would claim the measure should 

be Total Debt/Total Assets, but this might not be the most accurate one. Rajan and 

Zingales (1995) argue that total liabilities is not appropriate to measure debt for structural 

and financing purposes since it includes for example, accounts payables, that are mainly 

used for transactions. They even explain that total assets is not accurate as long as some 

assets might be matched with specific non-debt liabilities. Thus, in the present study, there 

are incorporated three measures: total leverage, long-term leverage and short-term leverage, 

each of them divided by the sum of book value of debt2 plus the market value of equity.3 

LEV_t, LEV_l and LEV_s are the respective variables for total, long term-leverage and 

short-term leverage. Approximate measures are used by Rajan and Zingales (1995),  La 

Rocca et al. (2009), Chkir and Cosset (2001) and Su (2010); 

Product Diversification expresses the degree of diversification of a firm across 

industries or within a certain industry. Product diversification is measured through The 

Entropy Measure of Diversification by Jacquemin and Berry (1979), detailed in Appendix 

1. The index takes higher values for more diversified firms; thus, firms operating in a low 

number of segments will have lower index numbers than firms operating in several 

segments. The Entropy Measure of Diversification is also incorporated by Kochhar and 

Hitt (1998), Singh et al. (2003), La Rocca et al. (2009) and Su (2010), in their works. 

Product diversification is employed as total diversification (DT) and alternatively as related 

diversification (DR) and unrelated diversification (DU) for specification, since total 

                                                 

 

2 The use of the market value of debt would be a more accurate measure than the book value. However, to 

compute the market value of debt, the maturity of debt and interest rates would be required, which aren’t 

always available. However, Bowman (1980) claims the book value of debt to be a good proxy for market 

value arguing a large cross-sectional correlation between the market value of debt and the book value of debt. 

3 The market value of equity is expressed as the market capitalization of the firm. 
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diversification is the sum of related plus unrelated diversification. As stated and properly 

explained in Section 3.1. Product Diversification and Debt, it is expected a positive relation 

between product diversification and leverage; 

and:  

Profitability refers to the profitability of a firm and it is measured in this study by 

firms’ Return on Assets (Earnings Before Interest and Taxes/ Total Assets). For the 

Pecking Order theory, as argued by Donaldson (1961), Myers (1984) and  Myers and Majluf 

(1984) firms prefer to finance their projects first recurring to internal funds and only after 

recurring to external finance; if external finance is required, debt is preferred to equity. 

Accordingly, more profitable firms, that generate more profits will have higher amounts of 

retained earnings, which they will prefer to use. Thus, according to the Pecking Order 

theory, more profitable firms will recur even more to internal funds and will have less debt, 

so a negative relationship between profitability and leverage is expected. On the other way 

around, the Trade-off theory as defended by Kraus and Litzenberger (1973) and Bradley et 

al. (1984) suggests that there is an optimal leverage ratio which balances the tax advantages 

of debt and the costs of financial distress  from debt (agency and bankruptcy costs). By this 

line of thought, more profitable firms will prefer debt to equity to benefit from the tax 

advantages from debt. This implies, that, following the Trade-off theory, it is expected a 

positive relation between profitability and the leverage level. Despite the disagreement in 

literature, in the present work it is expected profitability to have a negative impact in 

leverage as well as in the studies of Barton and Gordon (1988) and Singh et al. (2003) and 

as found by Titman and Wessels (1988) and Frank and Goyal (2009); 

Size denotes the firm size and it is measured by assets (ASSETS).4 Rajan and 

Zingales (1995) point disagreement in the influence of size in leverage. There is an 

argument that claims that larger firms have more tangible assets (that might serve as 

collateral), more stable cash flows and tend to be more diversified (Rajan and Zingales, 

1995). Hence larger firms have lower default probability, which leads to a positive 

                                                 

 

4 Assets are in thousands.  
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relationship between size and leverage. To contrast with this, there’s another perspective 

suggesting that there is more informational asymmetry and disparity in smaller firms. Thus, 

larger firms can easily issue “informationally sensitive securities like equity”. Therefore, this 

argument predicts a negative relation between firm size and debt. This meets the findings 

of Titman and Wessels (1988) and the Pecking Order theory as argued by Myers and 

Majluf (1984) on the idea that smaller firms face higher costs in issue equity than larger 

ones, ending up contracting more debt. In the present work, a positive relation between 

firm size and leverage is expected, as in the works of Singh et al. (2003) and Frank and 

Goyal (2009); 

Asset Tangibility expresses the tangibility of assets of a firm. Asset tangibility is 

measured by the ratio of property, plant, and equipment to total assets as in Frank and 

Goyal (2009), La Rocca et al. (2009) or Su (2010). Titman and Wessels (1988) point firms 

with assets that can be used as collateral to be expected to carry more debt. Collateral is 

usually asked for creditors and consequently firms with more tangible assets can easily be 

financed with debt. The reasoning is that tangible assets are easier to become collateral 

(Rajan and Zingales, 1995) and thus firms in possession of these kind of assets are viewed 

as less riskier, which ends up increasing their debt capacity. Therefore, as in Frank and 

Goyal (2009) and Su (2010), in the present study, it is expected a positive association 

between asset tangibility and leverage; 

Risk refers to risk/volatility of a firm. Risk, in the present study, is measured by the 

standard deviation of daily stock returns of a firm for each year5 as used in Díez-Esteban et 

al. (2017). Firms with high stock return variability - as proxy for uncertainty or volatility -  

are more likely to get into financial distress and increase bankruptcy probability. Thus, as 

risk increases, firms are expected to have less debt. Accordingly, in the present study, and 

                                                 

 

5 Close approaches are used by Barton and Gordon (1988), which use the coefficient of variation of profits to 

proxy earnings risk, by Su (2010), which uses the coefficient of variation of return on assets, or by Titman 

and Wessels (1988) which use the standard deviation of the percentage change in operating income. 
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in line with Barton and Gordon (1988) and Su (2010), that also use risk measures, it is 

expected a negative relation between risk and leverage; 

Growth Opportunities expresses the opportunities that emerge with firm’s growth. In 

Rajan and Zingales (1995), Singh et al. (2003) and Frank and Goyal (2009), it is measured 

by the market to book ratio. To avoid negative market to book ratios due to eventual 

negative book values of equity, this work employs the Tobin’s Q, as used by Skinner 

(1993), Morck et al. (1988) or Lin et al. (2017) to capture growth expectations. According 

to the works of  Rajan and Zingales (1995) and Frank and Goyal (2009), theory suggests 

that growth increases financial costs of distress. These costs lead to an increase in agency 

problems and costs and consequently will provoke that growing firms will be less levered. 

Thus, and following the reports of Frank and Goyal (2009), the present study expects a 

negative relationship between growth opportunities and leverage; 

Non-Debt Tax Shields represents the tax shields of firms which do not result from 

debt. In this work, it is measured by the ratio Depreciation and Amortization over Total 

Assets, as in Titman and Wessels (1988). DeAngelo and Masulis (1980) state tax deductions 

for depreciations and investment tax credits as non-debt tax shields. They suggest that tax 

deductions for depreciations and investment tax credits can substitute tax benefits from 

debt. Hence, non-debt tax shields diminish firms’ tax charges and decrease the need for 

debt financing for tax advantage purposes. Therefore, firms with substantial amounts of 

non-debt tax shields are expected to be less levered, and a negative relationship is expected 

between non-debt tax shields and leverage.  

Leverage is expressed as LEV_t, for total leverage, LEV_l, for long-term leverage and 

LEV_s, for short-term leverage. Product diversification (DIV) is also expressed as DT for 

total diversification, DR, for related diversification and DU for unrelated diversification. 

Profitability is expressed as PROF, size is expressed as ASSETS and LNSIZE is the natural 
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logarithm of assets6, asset tangibility is expressed as TANG, risk as RISK, growth 

opportunities as TOBIN_Q and non-debt tax shields as DA_TA. 

The following Table 1 summarizes the expected signs on the relationship of product 

diversification and of control variables with leverage. 

Table 1: Expected signs on the relation of product diversification and of control variables with 

leverage in the present work. 

This table presents the expected signs of product diversification and of 
each control variable with the independent variable, in the present work, 
based on previous literature. 

  Leverage 

Product Diversification + 

Profitability - 

Size + 

Asset Tangibility + 

Risk - 

Growth Opportunities - 

Non-Debt Tax Shields - 

 

  

                                                 

 

6 LNSIZE is used in instead of ASSETS in the regressions for simplification of the variable for size. 
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5. Data Sample and Descriptive Statistics 

5.1. Data Sample 

The present works collects a sample of United Kingdom’s listed firms from all the 

population of listed firms in the London Stock Exchange. The sample consists of all the 

firms in the FTSE 350 Index, and, the respective financial and product segment 

information is collected from Thomson Reuters’ database, DataStream.  

The data regarding firms’ financial information and product segment - for product 

diversification - is collected annually from 2011 to 2016.  

In the 31st of March of 2018, there were 2027 firms in the London Stock Exchange - the 

population considered for this study’s purpose - 1318 non-financial firms and 709 financial 

ones. The FTSE 350 Index holds 351 companies, all them considered in this work; 231 

non-financial and 120 financial ones. Accordingly, the sample in this work consists of all 

the 351 firms in the FTSE 350 Index, financial and non-financial ones, from a population 

of 2027 firms. The whole sample is also divided in two sub-samples: a sub-sample only for 

financial firms and a sub-sample only for non-financial ones.  

Table 2 compares the firms in the London Stock Exchange with the firms in the FTSE 350 

Index, showing almost the same composition in terms of percentage of financial and non-

financial firms. 

Table 2: Relation of financial and non-financial firms for the population and sample in this study. 

  Financial Firms Non-Financial Firms Total 

    Population 709 (35%) 1318 (65%) 2027 

Sample 120 (34%) 231 (66%) 351 

Notes: In parenthesis are the percentages of financial and non-financial firms over the total of firms. 

The firms considered as financial in this work are the same considered by the London 

Stock Exchange in the 31st of March of 2018, present in the FTSE 350 Index. They are not 

eliminated as in other works, but are subject to analysis with the help of a dummy variable, 
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FIN, to distinguish them since they operate in a different activity, have different access to 

financing and are subject to different regulation regarding capital structure.  

5.2. Descriptive Statistics 

5.2.1. Leverage and Product Diversification 

The first attention regarding descriptive statistics and data description is given to the main 

concepts studied in this work, leverage and product diversification. Thus, there’s a glimpse 

of both, touching some aspects believed to be important to have a general overview on the 

period in analysis. Thus, in this topic, it is provided the general trend for these variables 

throughout the selected time period, as well as, several statistics important to follow the 

reasoning of the present work. 

This analysis focus on three measures of debt: short-term leverage (LEV_s), long-term 

leverage (LEV_l) and total leverage (LEV_t). The most important ones for the aim of this 

study are long-term leverage and total leverage, as long as these are the ones considered to 

be structural and consequently the ones believed to be related to corporate strategy. 

Although, all three are observed for statistical purposes.  

Table 3, below, summarizes the descriptive statistics for leverage measures for the whole 

sample. The average value for the total debt measure for the firms in the FTSE350 Index 

in the period considered in this work is roughly 21%. Looking closer and specifying for 

short and long-term debt measures the average values are around 4% and 17%, 

respectively. Still, it must be taken into account that some firms have very little debt, 

whereas, others are almost completely levered, as traduced by the maximum and minimum 

values. 
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Table 3: Descriptive statistics of leverage measures for the whole sample. 

This table presents the descriptive statistics for total leverage (LEV_t), long-term leverage 
(LEV_l) and short-term leverage (LEV_s) for the whole sample. The descriptive statistics are 
mean (%), median (%), maximum (%), minimum (%), standard deviation and number of 
observations (N). 

  Mean Median Maximum Minimum Std. Dev. N 

       LEV_t 20.63% 15.84% 95.50% 0.00% 0.20 1906 

LEV_l 16.88% 13.50% 95.48% 0.00% 0.17 1905 

LEV_s 3.97% 1.39% 77.91% 0.00% 0.08 1809 
 

Table 4 shows the trends in leverage measures for the sample in the selected period. What 

most stands out as an evidence is that there is a slight downward tendency. This tendency 

is visible in the mean total debt measure, that takes values around 24% in 2011 and 

decreases to roughly 20% in 2016. For that, contributes the reduction of the average long-

term debt, from around 19% in 2011 to around 16% in 2016.7 

Table 4: Annual mean for leverage measures. 

This table provides the mean (%) for total leverage (LEV_t), long-term leverage (LEV_l) 
and short-term leverage (LEV_s) for every year in the period 2011-2016. 

  2011 2012 2013 2014 2015 2016 

       LEV_t 23.54% 22.35% 19.50% 18.97% 19.54% 20.26% 

LEV_l 19.30% 18.41% 16.02% 15.53% 16.15% 16.19% 

LEV_s 4.26% 3.95% 3.62% 3.73% 3.74% 4.49% 
 

Table 5 specifies leverage descriptive statistics for financial and non-financial firms. The 

results aren’t significantly different. Although the statistics reveal, in average, financial firms 

to be more levered than non-financial ones, the values are still close, and in any of the cases 

these average debt values are considered to be high. Equality tests were performed to 

understand the differences in the mean and median of the two sub-samples. The results 

suggest some significant differences, regarding the mean, for total and long-term leverage, 

                                                 

 

7 Graph 2.1., Graph 2.2, Graph 2.3. and Graph 2.4, in Appendix 2 illustrate this tendency.  



29 

 

which may indicate different structures regarding leverage choices between the sub-

samples. However, the differences in the median do not show enough significance. 
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Table 5: Descriptive statistics of leverage measures for sub-samples: financial firms and non-financial firms. 

This table presents the descriptive statistics for total leverage (LEV_t), long-term leverage (LEV_l) and short-term leverage (LEV_s) for sub-
samples: financial firms and non-financial firms. The descriptive statistics are mean (%), median (%), standard deviation and number of 
observations (Size). Equality tests are presented for every variable and refer to the two sub-samples, financial and non-financial firms. The tests of 
equality are the t-test, for the mean, and the Wilcoxon rank-sum (Mann-Whitney) test, for the median.  

  Mean Median Std. Dev. Size Mean Median Std. Dev. Size Equality Tests 

                  Mean Median 

 
Sub-sample: financial firms   Sub-sample: non-financial firms   

  LEV_t 22.94% 14.44% 0.24 655 19.42% 16.53% 0.17 1251 -3.72*** 0.15 

LEV_l 17.43% 11.71% 0.19 654 16.59% 14.08% 0.15 1251 -1.05 1.62 

LEV_s 6.48% 1.52% 0.13 560 2.84% 1.36% 0.04 1249 -9.06*** 1.39 

Notes: ***, **, *, Significant at 1, 5 and 10 percent levels, respectively. 
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Product diversification as applied in this study, following The Entropy Measure of 

Diversification and Corporate Growth, may assume a total diversification form (DT) or can 

be separated in related diversification (DR) and unrelated diversification (DU).8 This topic 

shows an overview of the observed statistics for these variables and describes the data that 

results from that analysis.  

From the whole sample comprising the 351 firms of the FTSE 350 Index, for the selected 

period from 2011 to 2016, there are some points in the statistical data that are important to 

bring out. First, from the whole sample, around 18% of firms have no values that permit to 

calculate diversification levels. Second, for the firms from which data is available (82%), 

there are some that show no diversification at all, i.e.; the entropy measures for DR, RU or 

DT is zero; some just reveal to have related diversification and others just unrelated 

diversification. Nearly 61% of the observations for related diversification equal zero, 

around 42% of the observations for unrelated diversification equal zero and about 35% of 

the observations for total diversification equal zero. Moreover, nearly 47% of the 

observations have a value for total diversification higher than zero, meaning that they 

evidence signs of diversification, whether it is just related, unrelated or a combination of 

both. Still, from all the observations with total diversification higher than zero, about 45% 

of them exhibit related diversification and about 85% of them exhibit unrelated 

diversification.  

Now, going straight to the general statistic measures, it is important to take into account 

that product diversification as measured by The Entropy Measure of Diversification and 

Corporate Growth is an abstract measure, i.e.; unlike profitability or asset tangibility, the 

value for product diversification is not real or concrete, but still is able to distinguish and 

categorize firms. In spite of abstract, it must be understood that the higher the value of 

related diversification, unrelated diversification or total diversification, the more diversified 

a firm is.  

                                                 

 

8 Total diversification is the sum of related diversification and unrelated diversification as shown in the 

presentation of the variables in Section 4.3. and described in Appendix 1.  
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As seen in Table 6, below, the mean levels for product diversification regarding the whole 

sample are: 0.12 for related diversification, 0.25 for unrelated diversification and 0.37 for 

total diversification. Nevertheless, it must be present that there are firms either not 

diversified at all or firms quite diversified, as traduced by the maximum and minimum 

values. As expected, the minimum takes the value of zero in all three cases, whereas the 

maximum takes 1.25 for related diversification, 1.64 for unrelated diversification and 1.87 

for total diversification. 

Table 6: Descriptive statistics of diversification measures for the whole sample. 

This table presents the descriptive statistics for related diversification (DR), unrelated 
diversification (DU) and total diversification (DT) for the whole sample. The descriptive 
statistics are mean, median, maximum, minimum, standard deviation and number of 
observations (N). 

  Mean Median Maximum Minimum Std. Dev. N 

       DR 0.12 0.00 1.25 0.00 0.24 1728 

DU 0.25 0.00 1.64 0.00 0.34 1728 

DT 0.37 0.15 1.87 0.00 0.43 1728 

 

Still, Table 7 shows the descriptive statistics for sub-samples: financial and non-financial 

companies. In both cases, again, there are firms not diversified and companies with high 

levels of diversification. However, non-financial firms evidence higher levels of total 

diversification and unrelated diversification, what is somehow expected due to the activity 

of financial firms that are usually more focused in the same sector. All in all, the values for 

product diversification remain close to the ones observed for the whole sample. Also for 

product diversification measures, equality tests were performed to understand the 

differences in the mean and median of the two sub-samples. It stands out, that there are 

significant differences pointed by the equality tests, both for mean and median, suggesting 

relevant differences in the choice of type of diversification for financial firms and non-

financial ones. 
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Table 7: Descriptive statistics of diversification measures for sub-samples: financial firms and non-financial firms. 

This table presents the descriptive statistics for related diversification (DR), unrelated diversification (DU) and total diversification (DT) for sub-
samples: financial firms and non-financial firms. The descriptive statistics are mean, median, standard deviation and number of observations (Size). 
Equality tests are presented for every variable and refer to the two sub-samples, financial and non-financial firms. The tests of equality are the t-test, 
for the mean, and the Wilcoxon rank-sum (Mann-Whitney) test, for the median.  

  
Mean Median Std. Dev. Size Mean Median Std. Dev. Size Equality Tests 

                  Mean Median 

 
Sub-sample: financial firms   Sub-sample: non-financial firms   

  DR 0.06 0.00 0.17 444 0.13 0.00 0.26 1284 5.43*** 3.25*** 

DU 0.19 0.00 0.29 444 0.27 0.00 0.36 1284 4.33*** 2.66*** 

DT 0.26 0.01 0.35 444 0.41 0.29 0.45 1284 6.54*** 4.97*** 

Notes: ***, **, *, Significant at 1, 5 and 10 percent levels, respectively. 
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Lastly, in Table 8, can be seen an upward trend regarding product diversification measures. 

Thus, as indicated by the mean for each year in the three variables, there is an increase in 

mean diversification measures, from 2011 to 2016.9 

Table 8: Annual mean for diversification measures. 

This table provides the mean for related diversification (DR), unrelated diversification (DU) 
and total diversification (DT) for every year in the period 2011-2016. 

  2011 2012 2013 2014 2015 2016 

       DR 0.11 0.10 0.11 0.12 0.13 0.13 

DU 0.20 0.22 0.26 0.26 0.29 0.29 

DT 0.31 0.32 0.37 0.38 0.42 0.41 

 

5.2.2. Control Variables  

In this section are revealed the descriptive statistics for the control variables used in this 

work, PROF, ASSETS (used in LNSIZE); TANG; RISK; TOBIN_Q and DA_TA. Table 9 

shows descriptive statistics for the whole sample and Table 10 shows the descriptive 

statistics for the sub-samples: financial firms and non-financial firms.  

Table 9: Descriptive statistics of control variables for the whole sample. 

This table presents the descriptive statistics for profitability (PROF), size (ASSETS), asset tangibility 
(TANG), risk (RISK), growth opportunities (TOBIN_Q) and non-debt tax shields (DA_TA) for the 
whole sample. The descriptive statistics are mean, median, maximum, minimum and number of 
observations (N). Mean, median, maximum and minimum are in percentage for all control variables 
except for ASSETS and TOBIN_Q. 

  Mean Median Maximum Minimum Std. Dev. N 

       PROF 10.20% 7.82% 316.10% -61.77% 0.19 1961 

ASSETS* 29747.54 1706.45 1920000 11.282 150000 2034 

TANG 24.86% 14.51% 98.55% 0.00% 0.27 1830 

RISK 27.45% 25.55% 117.03% 4.18% 0.11 1872 

TOBIN_Q 3.63 1.62 899.20 0.45 28.30 1862 

DA_TA 3.06% 2.92% 30.78% 0.00% 0.03 1795 
Notes: *ASSETS are divided by 1000 for easier consultation. 

                                                 

 

9 Graph 3.1., Graph 3.2, Graph 3.3. and Graph 3.4, in Appendix 3 illustrate this tendency.  
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Table 10: Descriptive statistics of control variables for sub-samples, financial firms and non-financial firms. 

This table presents the descriptive statistics for profitability (PROF), size (ASSETS), asset tangibility (TANG), risk (RISK), growth opportunities 
(TOBIN_Q) and non-debt tax shields (DA_TA) for sub-samples: financial firms and non-financial firms. The descriptive statistics are mean, median, 
maximum, minimum and number of observations (Size). Mean and median are in percentage for all control variables except for ASSETS and TOBIN_Q. 
Equality tests are presented for every variable and refer to the two sub-samples, financial and non-financial firms. The tests of equality are the t-test, for 
the mean, and the Wilcoxon rank-sum (Mann-Whitney) test, for the median.  

  
Mean Median Std. Dev. Size Mean Median Std. Dev. Size Equality Tests 

                  Mean Median 

 
Sub-sample: financial firms   Sub-sample: non-financial firms   

  PROF 7.29% 6.02% 0.08 628 11.57% 8.60% 0.22 1333 4.62*** 8.02*** 

ASSETS* 66716.52 1525.159 246000 689 10809.52 1793.2 44161.65 1345 -8.08*** 1.20 

TANG 20.53% 0.88% 0.35 485 26.42% 20.72% 0.23 1345 4.13*** 14.75*** 

RISK 22.54% 21.22% 0.09 644 30.02% 27.45% 0.11 1228 14.37*** 14.96*** 

TOBIN_Q 1.58 1.01 2.37 651 4.74 2.06 35.00 1211 2.30** 22.34*** 

DA_TA 0.40% 0.07% 0.01 499 4.09% 3.68% 0.03 1296 29.80*** 29.57*** 

Notes: *ASSETS are divided by 1000 for easier consultation. ***, **, *, Significant at 1, 5 and 10 percent levels, respectively. 
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Breaking down the information on Table 9 and Table 10, it is possible to observe that the 

firms in the whole sample show mean profitability (PROF) around 10%. The values are 

around 12% for non-financial firms and 7% for financial ones, indicating the financial 

sector to be below the global mean. As seen in the maximum and minimum values, there 

are firms with profitability levels quite disperse from the mean.  

Regarding ASSETS used in LNSIZE, there is a huge variability in the values as expressed 

by the maximum and minimum values in the three cases (whole sample and sub-samples: 

financial firms and non-financial firms). This is somehow comprehensible due to the 

existence of very different firms, acting in several different industries, and also due to the 

singularity of each business.   

As for asset tangibility (TANG), the global mean is 25%. Detailing, non-financial firms 

show to have on average a bigger percentage on this measure than financial ones, 26% and 

21%, respectively - which is expected since financial firms usually deal with less tangible 

assets in their activities. However, it should be noticed that this difference isn’t too 

expressive. In spite of that, it must be taken into account that the sub-sample “non-

financial companies” holds firms of several industries, some with usually lots of tangible 

assets and others with less, as somehow shown by the maximum and minimum.  

Risk (RISK), in average, is globally higher for non-financial firms (30%) than for financial 

ones (23%). The maximum values, mainly, point the existence of some dispersion, since 

there are observations with risk above 70% and some beyond that, as measured by the 

standard deviation of returns.  

The case for growth opportunities as measured by the variable TOBIN_Q is a bit particular 

since it depends on market valuations over the book valuation of a firm. Thus, and as seen 

from the maximum values, there is extremely huge volatility. The TOBIN_Q assumes a 

mean value of 3.63 for the whole sample, 1.58 for financial firms, and 4.74 for non-

financial firms. However, the maximum values in each case provide huge standard 

deviations. 

Lastly, it is evident that non-financial firms on average enjoy more than financial ones from 

non-debt tax shields as measured by DA_TA. 
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Once again, this time regarding the chosen control variables, equality tests were performed 

to understand the differences in the mean and median of the two sub-samples. These tests, 

both for mean and median may suggest, again, that the different sub-samples, are different 

in structure. This time regarding control variables, the differences are also statistically 

significant and may suggest that financial and non-financial companies have differences in 

profitability, size, asset tangibility risk, growth opportunities and non-debt tax shields. 
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6. Empirical Results 

The results displayed in this section are the consequence of the models proposed in Section 

4. Methodology. Thus, as explained in that section, the model used for this approach tries 

to mitigate endogeneity by recurring to an instrumental variable; in the case with product 

diversification variables lagged one year. From this point, there are tested variations and 

specifications in order to better understand this work’s matters and to be able to come up 

with pertinent conclusions. As for it, two measures of leverage are tested, total leverage 

(LEV_t) and long-term leverage (LEV_l). Moreover, the analysis starts with total 

diversification and then spreads into related and unrelated diversification, for more detail. 

Still, the regressions focus on the whole sample and in two sub-samples: financial firms and 

non-financial firms. 

The models considered were subject to the Durbin-Wu-Hausman test in order to decide 

whether fixed or random effects were applicable. The associated p-values strongly suggest 

reject the null. Therefore, there is correlation between regressors and effects, fixed effects 

estimator is consistent and random effects estimator is inconsistent. Also, three sets of tests 

were performed, two tests that evaluate the joint significance of the cross-section effects 

using sums-of-squares (F-test) and the likelihood function (Chi-square test), the 

corresponding tests testing period effects and tests for both effects. The results suggest 

fixed effects for both period and cross-section. Plus, the coefficient of covariance method 

used is period weights with no degrees of freedom correction.10  

6.1. Results 

The results in this section are provided as follows: Section 6.1.1. presents the results of the 

impact total diversification on total leverage, 6.1.2. presents the results of the specific 

impact of related diversification and unrelated diversification on total leverage and 6.1.3. 

presents the results using a variation, long-term leverage instead of total leverage (also 

separating total diversification analysis from related and unrelated diversification analysis). 

All the scenarios mentioned are seen for the whole sample and for the two sub-samples, 

                                                 

 

10 The software used was EViews.  
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financial firms and non-financial firms. Still, Pooled OLS estimations are also shown in the 

tables for each scenario. 

Table 11 presents the regression results for the whole sample, Table 12 presents the 

regression results for sub-sample financial firms and Table 13 presents the regression 

results for sub-sample non-financial firms. All three tables present the regression results 

with two variations for the dependent variable: total leverage (LEV_t) and long-term 

leverage (LEV_l). 
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Table 11: Regression results of the model (4.1.) for the whole sample, using two variations for 

dependent variable, total leverage and long-term leverage. 

This table reports the results of the regressions with total leverage (LEV_t) and with long-term leverage (LEV_l) for the 
whole sample. The table shows the results for the regressions using (1) total diversification (DT) and specifies using (2) 
related diversification (DR) and unrelated diversification (DU). Still, are provided the results as pooled from OLS and the 
results fixed-effects. The regressions are controlled for profitability (PROF), natural logarithm of assets (LNSIZE), asset 
tangibility (TANG), risk (RISK), growth opportunities (TOBIN_Q) and non-debt tax shields (DA_TA). 

 
LEV_t LEV_l 

  Pooled OLS 
Firm and period fixed 

effects 
Pooled OLS 

Firm and period fixed 
effects 

  1 2 1 2 1 2 1 2 

DRt-1  

-0.0042 

 

-0.0356** 

 

0.0018 

 

-0.0302** 

(0.0187) (0.0139) (0.0164) (0.0136) 

DUt-1  

0.0178 

 

0.0051 

 

0.0146 

 

0.0033 

(0.0139) (0.0106) (0.0122) (0.0104) 

DRt-1×fin 
 

-0.1835*** 

 

-0.0294 

 

-0.1751*** 

 

-0.0261 

(0.0601) (0.0319) (0.0526) (0.0310) 

DUt-1×fin 
 

0.1810*** 

 

-0.0466** 

 

0.0600** 

 

-0.0540** 

(0.0316) (0.0221) (0.0277) (0.0217) 

DTt-1 
0.0090 

 

-0.0085 

 

0.0095 

 

-0.0079 

 (0.0110) (0.0093) (0.0096) (0.0091) 

DTt-1×fin 
0.0932*** 

 

-0.0393** 

 

0.0031 

 

-0.0442** 

 (0.0254) (0.0195) (0.0221) (0.0190) 

PROF 
-0.3532*** -0.3541*** -0.3366*** -0.3374*** -0.3446*** -0.3453*** -0.3235*** -0.3245*** 

(0.0415) (0.0411) (0.0311) (0.0309) (0.0361) (0.0359) (0.0303) (0.031) 

LNSIZE 
0.0363*** 0.0361*** 0.0206*** 0.0218*** 0.0178*** 0.0177*** 0.0108 0.0116 

(0.0028) (0.0028) (0.0076) (0.0076) (0.0025) (0.0024) (0.0073) (0.0073) 

TANG 
0.1964*** 0.2004*** 0.0281 0.0316 0.2183*** 0.2208*** 0.0382 0.0407 

(0.0172) (0.0170) (0.0299) (0.0298) (0.0150) (0.0149) (0.0294) (0.0293) 

RISK 
0.2723*** 0.2696*** 0.3031*** 0.3037*** 0.1474*** 0.1456*** 0.2734*** 0.2740*** 

(0.0449) (0.0443) (0.0303) (0.0301) (0.0390) (0.0388) (0.0294) (0.0293) 

TOBIN_Q 
0.0017*** 0.0017*** 0.0002* 0.0002* 0.0015*** 0.0015*** 0.0002* 0.0002* 

(0.0002) (0.0002) (9.62E-0.5) (9.56E-05) (0.0002) (0.0002) (9.55E-05) (9.50E-05) 

DA_TA 
-0.6749*** -0.6752*** -0.0752 -0.0530 -0.7050*** -0.7054*** -0.2273 -0.2087 

(0.1667) (0.1647) (0.1968) (0.1962) (0.1450) (0.1441) (0.1930) 0.1927 

Constant 
-0.4123*** -0.4101*** -0.1417 -0.1612 -0.1370*** -0.1354*** -0.0219 -0.0348 

(0.0464) (0.0459) (0.1171) (0.1171) (0.0403) (0.0402) (0.1334) (0.1136) 

R2 0.3611 0.3855 0.9277 0.9282 0.3075 0.3172 0.8987 0.8991 

F-statistic 86.6445 74.2019 41.6500 41.5868 65.7671 54.9603 28.7789 28.6642 

Prob 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Observations: 1194; Periods: 5 (2012-2016); Cross-Sections: 270 

Notes: The standard error for each explanatory variable is displayed below the respective coefficient estimate, within 
parenthesis. ***, **, *, Significant at 1,5 and 10 percent levels, respectively.  
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Table 12: Regression results of the model (4.1.) for financial firms, using two variations for 

dependent variable, total leverage and long-term leverage. 

This table reports the results of the regressions with total leverage (LEV_t) and with long-term leverage (LEV_l) for sub-
sample financial firms. The table shows the results for the regressions using (1) total diversification (DT) and specifies using 
(2) related diversification (DR) and unrelated diversification (DU). Still, are provided the results as pooled from OLS and the 
results fixed-effects. The regressions are controlled for profitability (PROF), natural logarithm of assets (LNSIZE), asset 
tangibility (TANG), risk (RISK), growth opportunities (TOBIN_Q) and non-debt tax shields (DA_TA). 

  LEV_t LEV_l 

  Pooled OLS 
Firm and period fixed 

effects 
Pooled OLS 

Firm and period fixed 
effects 

  1 2 1 2 1 2 1 2 

DRt-1  

-0.2963*** 

 

-0.0218 

 

-0.2304*** 

 

-0.0081 

(0.0732) (0.0277) (0.0597) (0.0280) 

DUt-1  

0.1197*** 

 

-0.0325* 

 

0.0505 

 

-0.0424** 

(0.0432) (0.0184) (0.0352) (0.0182) 

DTt-1 
0.0102 

 

-0.0298* 

 

-0.0235 

 

-0.3374** 

 (0.0384) (0.0166) (0.0309) (0.0164) 

PROF 
-0.3799 -0.4149* -0.6900*** -0.6885*** -0.6365*** -0.6601*** -0.7148*** -0.7100*** 

(0.2427) (0.2326) (0.0971) (0.0970) (0.1952) (0.1897) (0.0929) (0.0926) 

LNSIZE 
0.0359*** 0.0340*** -0.0166 -0.0173 -0.0036 -0.0049 -0.0604*** -0.0627*** 

(0.0070) (0.0067) (0.0162) (0.0163) (0.0056) (0.0055) (0.0159) (0.0159) 

TANG 
0.1338*** 0.1381*** -0.0039 -0.0042 0.1566*** 0.1596*** 0.0005 -0.0004 

(0.0408) (0.0391) (0.0351) (0.0351) (0.0328) (0.0319) (0.0339) (0.0338) 

RISK 
0.5412*** 0.5316*** 0.2880*** 0.2890*** 0.3298** 0.3233*** 0.2168** 0.2201*** 

(0.1588) (0.1521) (0.0848) (0.0849) (0.1277) (0.1241) (0.0834) (0.0831) 

TOBIN_Q 
-0.0112** -0.0122** -0.0109 -0.0108 -0.0058 -0.0064 -0.0097 -0.0093 

(0.0055) (0.0053) (0.0077) (0.0077) (0.0044) (0.0043) (0.0069) (0.0069) 

DA_TA 
-5.8410*** -6.2996*** -1.0833 -1.0761 -5.7655*** -6.0750*** -0.8875 -0.8645 

(1.4811) (1.4223) (0.8716) (0.8708) (1.1915) (1.1599) (0.8947) (0.8922) 

Constant 
-0.3556*** -0.3219*** 0.5790** 0.5902** 0.2639*** 0.2866*** 1.2180*** 1.2537*** 

(0.1219) (0.1170) (0.2574) (0.2597) (0.0981) (0.0954) (0.2515) (0.2524) 

R2 0.3838 0.43656 0.9608 0.9608 0.2916 0.3343 0.9306 0.9310 

F-statistic 22.3302 24.2097 60.8965 59.7867 14.7596 15.6943 33.3635 32.9079 

Prob 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Observations: 259; Periods: 5 (2012-2016); Cross-Sections: 64 

Notes: The standard error for each explanatory variable is displayed below the respective coefficient estimate, within 
parenthesis. ***, **, *, Significant at 1,5 and 10 percent levels, respectively.  
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Table 13: Regression results of the model (4.1.) for non-financial firms, using two variations for 

dependent variable, total leverage and long-term leverage. 

This table reports the results of the regressions with total leverage (LEV_t) and with long-term leverage (LEV_l) for sub-
sample non-financial firms. The table shows the results for the regressions using (1) total diversification (DT) and specifies 
using (2) related diversification (DR) and unrelated diversification (DU). Still, are provided the results as pooled from OLS 
and the results fixed-effects. The regressions are controlled for profitability (PROF), natural logarithm of assets (LNSIZE), 
asset tangibility (TANG), risk (RISK), growth opportunities (TOBIN_Q) and non-debt tax shields (DA_TA). 

  LEV_t LEV_l 

  Pooled OLS 
Firm and period fixed 

effects 
Pooled OLS 

Firm and period fixed 
effects 

  1 2 1 2 1 2 1 2 

DRt-1  

0.0158 

 

-0.0433*** 

 

0.0122 

 

-0.0384*** 

(0.0168) (0.0135) (0.0152) (0.0130) 

DUt-1  

0.0397*** 

 

-0.0025 

 

0.0309*** 

 

-0.0032 

(0.0127) (0.0103) (0.0116) (0.0100) 

DTt-1 
0.0310*** 

 

-0.0162* 

 

0.0241*** 

 

-0.0151* 

 (0.0101) (0.0091) (0.0092) (0.0089) 

PROF 
-0.3316*** -0.3295*** -0.2570*** -0.2588*** -0.2973*** -0.2957*** -0.2349*** -0.2364*** 

(0.0375) (0.0376) (0.0323) (0.0321) (0.0340) (0.0341) (0.0313) (0.0.11) 

LNSIZE 
0.0278*** 0.0281*** 0.0391*** 0.0402*** 0.0213*** 0.0214*** 0.0383*** 0.0392*** 

(0.0031) (0.0031) (0.0082) (0.0082) (0.0028) (0.0029) (0.0078) (0.0078) 

TANG 
0.2153*** 0.2155*** 0.1930*** 0.2018*** 0.2107*** 0.2109*** 0.2369*** 0.2445*** 

(0.0200) (0.0200) (0.0516) (0.0514) (0.0181) (0.0181) (0.0498) (0.0500) 

RISK 
0.2671*** 0.2677*** 0.3148*** 0.3158*** 0.1782*** 0.1787*** 0.2946*** 0.2955*** 

(0.0429) (0.0429) (0.0314) (0.0313) (0.0389) (0.0389) (0.0302) (0.0300) 

TOBIN_Q 
0.0015*** 0.0015*** 0.0001 0.0001 0.0014*** 0.0014*** 9.86E-05 9.69E-05 

(0.0002) (0.0002) (9.42E-05) (9.36E-05) (0.0002) (0.0002) (9.39E-05) (9.33E-05) 

DA_TA 
-0.2028 -0.1966 -0.1320 -0.1080 -0.2295 -0.2247 -0.2784 -0.2577 

(0.1633) (0.1633) (0.1984) (0.1977) (0.1480) (0.1481) (0.1928) (0.1922) 

Constant 
-0.3311*** -0.3352*** -0.4889*** -0.0585*** -0.2332*** -0.2364*** -0.5084*** -0.5252*** 

(0.0505) (0.0506) (0.1269) (0.1266) (0.0458) (0.0459) (0.1211) (0.1208) 

R2 0.3694 0.3702 0.9093 0.9101 0.3473 0.3479 0.8933 0.8941 

F-statistic 77.5666 68.0504 33.3249 33.4564 70.4531 61.7625 27.8396 27.8963 

Prob 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Observations: 935; Periods: 5 (2012-2016); Cross-Sections: 206 

Notes: The standard error for each explanatory variable is displayed below the respective coefficient estimate, within 
parenthesis. ***, **, *, Significant at 1,5 and 10 percent levels, respectively.  
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6.1.1. The Impact of Total Diversification on Total Leverage  

For the whole sample, the expected positive sign is not confirmed between product 

diversification and leverage. Accordingly, DTt-1×fin, is the only product diversification 

measure significant in this case, and shows a negative impact on leverage (LEV_t). For 

both sub-samples, financial firms and non-financial firms, the measure for product 

diversification, DTt-1, is a significant variable but evidences an unexpected negative sign in 

the relation with leverage (LEV_t). Profitability (PROF) and risk (RISK) are the only 

control variables significant in all three cases, with negative and positive sign, respectively. 

The other control variables do not show consistent significance, which varies in the three 

cases.  

6.1.2. The Impact of Related and Unrelated Diversification on Total Leverage 

In this case, for the whole sample, DRt-1 and DUt-1×fin are significant and both exert an 

unexpected negative impact on total leverage (LEV_t). For the sub-sample financial firms, 

DUt-1 is significant and exerts a negative influence on total debt (LEV_t); again 

unexpected. In the sub-sample non-financial firms, DRt-1, is the only significant product 

diversification measure and evidences, a negative sign, against what predicted in the 

hypothesis in this work. Profitability (PROF) and risk (RISK) are the only control variables 

significant in all three cases, with negative and positive signs, respectively. The other 

control variables do not show consistent significance, which varies in the three cases. 

6.1.3. The Variation with Long-term Leverage 

This topic examines a variation in the regressions, by using long-term leverage (LEV_l) 

instead of total leverage (LEV_t). The two, are similar measures since, as seen in 

descriptive statistics, long-term leverage is the dominant part in total leverage. All in all, 

both are viewed as structural and believed to be related to product diversification. 

Consequently, the results are similar. They are presented here.  

6.1.3.1. The impact of Total Diversification on Long-term Leverage 

For the whole sample, DTt-1×fin is significant and presents an unexpected impact in long-

term leverage (LEV_l). For both sub-samples, financial firms and non-financial, the 

diversification measure, DTt-1, is significant, and, again, shows an unexpected impact in the 

dependent variable. Profitability (PROF) and risk (RISK) are the only control variables 
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significant in all three cases, with negative and positive signs, respectively. The other 

control variables do not show consistent significance, which varies in the three cases. 

6.1.3.2. The Impact of Related and Unrelated Diversification on Long-term 
Leverage 

For the whole sample, DRt-1 and DUt-1×fin are the significant diversification measures, both 

exerting an unexpected negative impact on the dependent variable. As for the sub-sample 

financial firms, DUt-1, reveals to be significant and to have an unexpected negative impact 

on long-term leverage. For the sub-sample non-financial firms, DRt-1 is significant and, 

again, exerts an unexpected impact in the dependent variable. Profitability (PROF) and risk 

(RISK) are the only control variables significant in all three cases, with negative and positive 

signs, respectively. The other control variables do not show consistent significance, which 

varies in the three cases. 

6.2. Summary and Discussion of Results 

The results as shown in the present Section 6, raise some points interest to discussion. This 

is so because they clash with the hypothesis in this work, which follow the theory of the 

Coinsurance Effect, and, in some cases with the expected signs as predicted for the control 

variables. However, it is important to notice, that, as mentioned in Section 3.1. when 

highlighted that according to the Agency Cost theory, the signs on the relation between 

product diversification would be expected to be negative; which, in fact is verified in this 

study. This is to say that, although this work expected a positive impact of product 

diversification on leverage according to the Coinsurance Effect theory and following the 

approach of major studies, the concept of the Agency Cost theory was suggested and gains 

relevance as the results show a negative relation.  

Going directly to the regression results, first of all, every regression evidences a negative 

impact of product diversification in leverage. The approach using total diversification first 

points this negative relation. But, with a closer look, specifying for related diversification 

and unrelated diversification, the results are pretty much the same. This means that, the 

statements that arise from the hypothesis set are, in the end, false for this specific study. In 
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clear words, for the FTSE 350 Index, in the period 2011-2016, product diversification 

exerts a negative impact on leverage.11  

If solely financial firms or solely non-financial ones are analysed, the results are also in this 

line – product diversification shows negative impact in leverage. What stands out is that, 

for the sub-sample financial firms, only unrelated diversification is significant, and for the 

subsample non-financial firms only related diversification is significant. In both cases, the 

negative impact remains. All in all, these results suggest that unrelated diversification 

appears to be specially negatively related to financial firms, whereas, related diversification 

appears to be specially negatively linked to non-financial firms. 

Still, regarding the control variables, the results vary a bit more. Profitability is always 

significant and always confirms the expected negative sign as proposed in Section 4. 

Methodology.  

As for size, it is a significant measure in most of the regressions and evidences a positive 

relation with the dependent variable, as predicted. However, it exerts a significant negative 

impact when long-term leverage is used, in the case for financial firms. It is not significant 

with long-term leverage for the whole sample and with total leverage for financial firms. 

The variable for asset tangibility is only significant for non-financial firms providing a 

positive impact on leverage, whether it is with total or with long-term, as expected.  

Risk is always significant and also shows to have a positive influence on debt, whether it is 

used the whole sample or the sub-samples, financial firms and non-financial firms, against 

what predicted in Section 4. Methodology for this study. 

Growth opportunities are only significant for the whole sample and evidence to have a 

positive impact on leverage, also unexpected. 

                                                 

 

11 It is important to notice that there are some product diversification measures, amongst all the regressions, 

that reveal to be not significant. However, all the variables that, indeed, are significant show a negative impact 

on leverage, whether total leverage or long-term leverage is used.  
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Still, non-debt tax shields is never significant. 

The results on previous works relating corporate strategy and capital structure often clash 

with the results on the present study. This happens because usually product diversification 

is found to be positively related to leverage as in Barton and Gordon (1988) or Kochhar 

and Hitt (1998). In some cases the results are just partially incoherent with the ones in this 

study, since the present study finds related diversification and unrelated diversification to 

be negatively related to leverage, in contrast to La Rocca et al. (2009) or Su (2010) that find 

related diversification also negatively related to debt but unrelated diversification positively 

related to debt. Still, Menéndez-Alonso (2003) and Singh et al. (2003) find no strong 

evidence to support that product diversification has an impact on debt, which is also 

inconsistent with the results in the present study. Lastly, Lim et al. (2009) find that in stable 

environments, firms with unrelated diversification take on less debt, which the authors 

suggest to be consistent with the Agency Cost theory. In contrast, for dynamic 

environments, Lim et al. (2009) find that firms with unrelated diversification take more 

debt. 

In summary, the results for the relation between product diversification and leverage in this 

study are unexpected and, also, there are some control variables exerting an unexpected 

impact on debt. These results clash with the Coinsurance Effect theory, suggested for the 

hypothesis to be tested in Section 3. Research Question and Hypothesis, or even with the 

Transaction Cost theory. However, the results are somehow aligned with The Agency Cost 

theory. 

6.3. The Results and The Agency Cost Theory 

As mentioned in the previous point, the expected positive relation between product 

diversification and leverage is not confirmed, and consequently it is observed a negative 

impact of product diversification in leverage. This clashes with the Coinsurance Effect 

theory and with the Transaction Cost theory, but suggests some correspondence with the 

Agency Cost theory.  

The Agency Cost theory, as detailed in Section 2.4.3., suggests that there are agency costs 

between managers and shareholders as long as they have different objectives and interests. 

Debt is considered to be a tool to diminish agency costs since it reduces managers’ cash 
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flow discretion and consequently their flexibility to spend the available cash flow. For this 

reason, debt is approved by shareholders as a tool to discipline managers’ behaviour. 

Consequently, debt constraints managers’ diversification strategies. The evident result of 

this is that there should be a negative relation between product diversification and leverage. 

A negative relation, as found in the present work. 

These results are partially consistent with Lim et al. (2009) as they found that in stable 

environments, firms with unrelated diversification take on less debt, which the authors 

actually suggest to be consistent with the Agency Cost theory. 

Although there is a negative relation in both cases, in this study and in the Agency Cost 

theory, the cause-effect order is an issue. In this study, product diversification, as shown by 

the results, is believed to have a negative impact on leverage. As for the Agency Cost 

theory, it is leverage that constraints product diversification. Although endogeneity is 

mitigated in this study, this ends up as an issue and this might be a good question for a 

further research. 
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7. Conclusions, Limitations and Future Research 

7.1. Conclusions 

“How do firms choose their capital structures?", "We don't know." (Myers, 1984). Capital 

structure choices are still a puzzle in Finance today. From all the determinants of capital 

structure suggested in literature, this study focused on uniqueness as measure of the 

specificity of assets (Titman and Wessels, 1988), which leads to the idea of product 

diversification. Barton and Gordon (1987) and Barton and Gordon (1988) explore the 

possibility of corporate strategies, as measured by diversification, to have an impact on 

corporate leverage decisions. Great discussion is attached to which factors actually impact 

capital structure, but as first suggested by Barton and Gordon (1987), this study focus on 

the impact of corporate strategies in leverage contraction.  

Accordingly, the present study examines the impact of corporate strategy, as measured by 

product diversification, on capital structure in the FTSE 350 Index, for the period 2011-

2016, controlling for profitability, size, asset tangibility, risk, growth opportunities and non-

debt tax shields.  

This works’ findings, as a whole, suggest that product diversification has a negative impact 

on leverage. These results go against the hypothesis set, that expected a positive impact of 

the degree of diversification on the level of debt. Specifying for related and unrelated 

diversification, the results become pretty similar; both types of diversification exert a 

negative impact on leverage, whether it is long-term or total debt. Still, distinguishing from 

financial and non-financial firms, product diversification measures show to have a negative 

impact on leverage measures. However, unrelated diversification evidences to be specially 

negatively related to financial firms, whereas, related diversification shows to be specially 

negatively linked to non-financial firms. These results lead to conclude that, for this specific 

study, the hypothesis set are false. Thus, both H1., H1.1. and H1.2 are disproved for the 

present work. 

The results in this study clash with the hypothesis set and with some of previous related 

works, as Barton and Gordon (1988) and Kochhar and Hitt (1998). These findings, 

however, agree partially with La Rocca et al. (2009) and Su (2010) that also find related 
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diversification to be positively related to debt. Nevertheless, the results in the present study 

somehow meet the ones in Lim et al. (2009), that find firms with unrelated diversification 

to contract less debt in stable environments, and consequently suggest to be consistent 

with the Agency Cost theory.  

In the end, and aligned with Lim et al. (2009), the findings in the present study also suggest 

a possible connection with the Agency Cost theory, that also predicts a negative relation 

between product diversification and leverage; although an issue of reverse causality might 

be raised.  

This work provides some contributions to the literature by bringing to the table the 

determinants of capital structure, applied to UK companies, employing them to serve the 

purpose of understanding the relation between product diversification and leverage in the 

UK - using the FTSE 350 Index – which was not explored so far, to the best of our 

knowledge. 

7.2. Limitations 

The search conducted in this study, is of course subject to some limitations. Some of them 

emerged right in the starting point, others came out on the path. The first thing that stands 

out is the accuracy of the segments and the sales per segment. In some cases, this might be 

influenced by managerial choices, i.e., product diversification might be a decision that 

regards to managers’ self-interest and not specifically to a firm spreading its activity. 

Moreover, it is dependent on the information disclosure that might not be completely 

accurate or it might capture not only sales segments but also segments in which companies 

are present, to employ, for example, hedging strategies.  

Second, there is always the problem with eventual reverse causality regarding the relation 

between capital structure and product diversification. Although this problem is somehow 

mitigated using instrumental variables (lagged variables) for product diversification 

measures, it stands out as The Agency theory is recalled as an eventual explanation for the 

negative impact of diversification on leverage. The results in this study suggest a negative 

relation between product diversification and leverage as well as the Agency Cost theory. 

However, the results in this work suggest a negative impact of product diversification in 
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leverage, whereas the Agency Cost theory propose that leverage constraints product 

diversification strategies.  

Still, this work specifies for financial and non-financial firms, which are treated just the 

same way regarding control variables, which might not be the most exact procedure. 

However, the aim of this study is just to distinguish ones of the others and not come with 

such focus on financial firms. 

7.3. Future Research 

There is always the possibility of developing a work or a matter. In this line, future research 

could eventually try to be more accurate regarding firms’ segments and sales per segment. 

That would include a very unfair task, to go financial report by financial report and exactly 

cover the segments and sales per segment of each firm.  

Another point, is attached to reverse causality, that could eventually be tried to be mitigated 

in other way, recurring to simultaneous equations, that would help to clarify the 

justification of the Agency Cost theory.  

Still, it might be interesting for future works to separate financial and non-financial firms 

and attach to the respective regressions specific control variables. 

Lastly, and since the results in this work are against hypothesized and differ from other 

previous related works, it could be interesting to undertake a similar approach to different 

periods of time in order to understand if the observed negative relation between 

diversification and leverage is maintained in time.  
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Appendixes 

Appendix 1: The Entropy Measure of Diversification and Corporate 

Growth 

Corporate strategy is addressed in the present study following The Entropy Measure of 

Diversification provided by Jacquemin and Berry (1979). This measure allows one to 

distinguish firms with related diversification strategies from firms pursuing unrelated 

diversification ones, by identifying the number of segments that firms operate in and the 

percentage of sales attached to each one of the segments. This counts on the Standard 

Industrial Classification (SIC) codes that separates firms’ segments and groups. 2-digit level 

and 4-digit level SIC codes are used; 2-digit level stands for industry groups, whereas 4-digit 

level stands for industry segments (Jacquemin and Berry, 1979). 

Total diversification (DT) is the sum of related diversification (DR) and unrelated 

diversification (DU) (Jacquemin and Berry, 1979). Accordingly: 

Jacquemin and Berry (1979) consider 𝑃𝑖 as the percentage of the ith business segment on 

total sales of the company and n the number of business segments of the firm. Thus, total 

diversification can be calculated as: 

𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 =  ∑ 𝑃𝑖𝑙𝑛
1

𝑃𝑖

𝑛

𝑖=1

 

 

 

 

 

 

 

 𝑫𝑻 = 𝑫𝑹 + 𝑫𝑼  
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Appendix 2: Graphs for the evolution of leverage measures in the 

sample 

Graph 2.1. The evolution of leverage 

 

Graph 2.2. The evolution of short-term leverage 
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Graph 2.3. The evolution of long-term leverage 

 

Graph 2.4. The evolution of total leverage 
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Appendix 3: Graphs for the evolution of product diversification 

measures in the sample 

Graph 3.1. The evolution of product diversification 

 

Graph 3.2. The evolution of unrelated diversification 
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Graph 3.3. The evolution of related diversification 

 

Graph 3.4. The evolution of total diversification 
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