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Summary

This thesis is an empirical analysis of how macroeconomic and financial struc-
tures influence the performance and structure of industries, specifically manu-
facturing industries. It comprises of four chapters and follows a between- and
within-industry analysis with the first two and latter two chapters being linked.

The first chapter is a between-industry analysis of the manufacturing sectors
of the U.S. and six European Union (EU-6) countries. We estimate the price-
cost margins for both geographical regions and find the existence of imperfect
competition in all manufacturing industries. The margins in the U.S. are gener-
ally greater than those in the EU-6. We also investigate the cyclicality of these
margins and the results show that margins in the U.S. behave pro-cyclically
whereas they behave counter-cyclically in the EU-6. A suggestion put forward
for this is that strong union power in the EU forces wage rate increases above
price increases during economic expansions but their lack of influence in the
U.S. allows industries to maintain higher mark-ups.

Chapter two is a within-industry examination of the U.S. manufacturing
sector. We attempt to create more homogeneous groupings by splitting the
data according to exogenous characteristics. These are concentration, export
intensity, technology type and durability. Our results show higher mark-ups
in concentrated, high technology and non-durable good industries with lower
margins in export intensive industries. We also investigate the cyclicality of
the margins and find that they behave more counter-cyclically in concentrated,
export focused and durable good industries. The first result confirms the theory
of more pro-cyclical wages, the second verifies that exporters sell more outside
the expanding domestic market and the final result can be attributed to less
competition among durable good producers during recessions.

The third chapter is a between-industry analysis of the U.K. manufacturing



sector. It investigates the existence of industry-specific capital structures and
their resulting impact on the market structure. A two-step technique is used in
order to disentangle industry-specific and firm-specific features. The first step
shows that gearing is positively related to risk, age, size and collateral. The
industry dummies from the first step are then used in the second step of the
analysis. They are linked to the market structures of industry concentration,
size inequality and job reallocation rates. The findings of the second step show
that industry gearing has a positive effect on industry concentration, a negative
effect on industry size inequality and an insignificant effect on job reallocation
rates. These results account for debt being a barrier to accessing the market.

The final chapter is a within-industry investigation of how age plays an im-
portant role in determining market structures. The data is split by age quartile
with the analysis focusing on the youngest and oldest groups in order to un-
ravel the most divergent effects. Our findings show that industry gearing has a
significantly negative effect on industry concentration and size inequality, and
a significantly positive effect on job reallocation rates for the youngest cohort.
This suggests that young firms are financially constrained and cannot force rivals
out of the market by increasing output, hence the market is less concentrated.
Size inequality is lower for younger firms which also adheres to young firms be-
ing more financially restricted thus being more equal in size. Job movements
within industries are significantly positive for young firms since labour hoarding
alongside an inflexible capital input is likely to lead to financial distress.

This thesis leads to the conclusion that industry-specific characteristics play
a significant role in determining the performance and structure of markets. We
conclude that performance is not purely based on endogenous factors and that
the evolution of the market structure depends on both industry-specific financial

structures and their resulting financial constraints.
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Chapter 1

Introduction

This thesis is an analysis of how macroeconomic shocks and financial structures
impact upon mark-ups and market structures of industries, specifically man-
ufacturing industries. It serves to highlight how external factors, beyond the
control of firms, such as macroeconomic fluctuations and the financial structure
of markets, influence performance and outcomes in the product market. The
reason for this study is to investigate the extent to which industry effects matter
in output market structures.

The structure of the thesis is a between-industry and within-industry anal-
ysis of manufacturing sectors. This industry was chosen partly to do with the
availability of data but also because of the problems associated with other sec-
tors such as determining output in the services sector. The first two chapters
are linked and involve an examination of between-industry and within-industry
variation of macroeconomic shocks, using industry-level data. The final two
chapters are also linked and they focus on between-industry and within-industry
differences in relation to financial structure choice, using firm-level data.

The second chapter estimates the price-cost margins for the United States



(U.S.) and six European Union (EU-6) countries. The dataset for the U.S. is
from the National Bureau of Economic Research (NBER) productivity database
and the EU-6 information comes from the OECD’s STructural ANalaysis (STAN)
database. The methodology used was first implemented by Hall (1988) and sub-
sequently augmented by Roeger (1995). Roeger’s technique has the advantage
of avoiding the use of instrumental variables in dealing with endogenous pro-
ductivity shocks. Price-cost margins are the ratio of the difference between the
selling price of a product and the marginal cost of producing it divided by the
price. These price-cost margins can in turn be used to infer the mark-up of a

firm or an industry by the following formula:

1

T R RS 11T
bl o el W

where PC'M is the price-cost margin.

An investigation into the cyclicality of these price-cost margins is also carried
out. This is implemented because of the array of conflicting results in the already
existing literature. Our paper differs from the previous empirical literature in
either the dataset or technique used. Other variations are to do with the time
period covered and the variable representing production. An important addition
to our analysis is the employment of industry-specific depreciation rates, which
is a new feature in this research. This variable is usually taken to be the same
constant rate for all the manufacturing industries.

The results show that there are significant mark-ups in both the U.S. and
EU-6 manufacturing industries indicating the existence of market power, but
the margins are higher in the U.S. than in the EU-6. This could be a sign that
either there is less competition in the U.S. manufacturing sector and hence they

enjoy higher mark-ups or that the U.S. industries can constrain costs more and



therefore enjoy larger margins.

Three proxies are used to determine the business cycle fluctuations in this
chapter. These are global financial shock dummy variables, changes in monetary
policy and the log of gross domestic product. The reason for this is that they
represent alterations in the financial, money market and goods economy. The
results suggest that, using any of the proxies, price-cost margins behave pro-
cyclically in the U.S. and counter-cyclically in the EU-6. A suggested rationale
for these divergent results is based on the input price theory of Rotemberg
(1982a). He argues that the pro-cyclicality of wages causes mark-ups to behave
counter-cyclically. This theory would be true in the EU, where unions have a
large degree of power and could thus force firms to shift expansionary gains to
the workers. However, unions have a lot less influence the U.S. so firms are
allowed to increase their margins during upturns in aggregate demand without
having to transfer this benefit to their employees. The estimates at the 2-digit
level vary substantially and highlight the heterogeneous results that are lost
when aggregate data is analysed.

The third chapter focuses on the variation within industries using the U.S.
manufacturing dataset from the NBER. The main reason for this analysis is due
to the discovery in the previous chapter that aggregate data can disguise results.
An attempt is made to create more homogeneous groupings of data, other than
standard industry classifications, in order to avoid an aggregation bias which
occurs when data is aggregated over heterogeneous units. Firm-level data would
be ideal in this case but the data is not available. Therefore, the data is split by
market-specific and product-specific characteristics. This division is based on
exogenous within-industry characteristics that do not depend business cycles.
The margins are estimated in the same manner as the previous chapter and the

resultant cyclicality of these mark-ups is also investigated.



This chapter initially re-estimates price-cost margins at the 4-digit level in
order to observe the range of mark-ups that exists within industry classifica-
tions. The cyclicality of these margins is also estimated to stress the varying
results. The findings show that, despite the estimated pro-cyclicality of the U.S.
manufacturing sector, most of the 4-digit sectors in fact behave acyclically.

The division by market-specific characteristic depends on industry concen-
tration, the degree of exporting and the technology type of the industry and the
product-specific characteristic is the durability of the good. This split is exoge-
nous to demand and competitive pressures since it is based on factors such as
sunk costs, access to capital and market flexibility.

Our results confirm that mark-ups are higher in more concentrated markets
and non-durable good sectors, as expected. The former implies lower competi-
tion allows higher margins and the latter reflects the fact that the purchase of
durable goods can be postponed hence they command a lower mark-up. Also
high technology sectors are shown to enjoy higher margins than low technology
sectors however the degree of export intensity has a negative influence on mar-
gins. The findings from the cyclicality analysis confirm the theory of counter-
cyclical margins in concentrated industries which is explained by higher wage
demands squeezing margins in concentrated sectors. This result can also reflect
the fact that there is increased entry during economic upturns hence the posi-
tive effect of market concentration is reduced. The margins of export intensive
industries also tend to behave counter-cyclically. The rationale for this finding
is that domestic expansionary periods are of less benefit to exporters since they
focus more on the external market. The cyclicality of the technology margin is
estimated to be insignificant but counter-cyclical for durable good industries.
This latter result infers that non-durable good industries are more pro-cyclical

and that mark-ups are constrained in durable good industries even during ex-



pansionary phases since they need not be purchased. The result could also be
explained by the maintenance required for durable goods. During recessions,
when exit is likely, the surviving firms can increase their margins since contin-
ued after-sales services for these products is necessary. This chapter leads to
the conclusion that performance depends upon the type of product and market
structure that are exogencusly given and that the industry within which firms
operate are important determinants of performance. Therefore, the following
two chapters use firm-level data to examine how exogenous industry financial
structures determine market structures.

The fourth chapter focuses on between-industry variation and the fifth chap-
ter points to within-industry differences using cross-sectional industry studies.
We begin by investigating the existence of industry-specific financial structures
in the U.K. manufacturing sector using a firm-level panel dataset called FAME
developed by the Bureau van Dijk Electronic Publishing. The relationship be-
tween financial structure and output market structure could also be seen as a
link between gearing and sunk costs but these sunk costs specify a need for
investment hence the link is still valid.

The technique used in both chapters follows that of Krueger and Summers
(1988) where a two-step procedure is applied. Here, the first step is designed to
remove the firm-specific element of capital structure choice and this leaves the
pure industry effect which is used to analyse its effect on the market structure,
specifically industry concentration, size inequality and job reallocation rates.

The results from the first step estimation are that gearing is positively af-
fected by risk, age, size and collateral. This positive relationship between risk
and gearing can be explained by agency issues outweighing the probability of
bankruptcy. The agency issues are when managers need to be prevented from

over-investing to the detriment of equity holders. When these problems are



greater than the likelihood of bankruptcy, then higher risk firms will have more
leverage. The positive age-gearing and size-gearing link is also confirmed in pre-
vious research. Finally, higher collateral and higher gearing is also the expected
result since debt is easier to obtain when it can be secured on fixed assets. Indus-
try dummies are also estimated to be significant and the time dummies become
significantly negative between 1999 and 2003 when equity finance increased.

The results of the second step find that industry-specific gearing has a posi-
tive effect on industry concentration. This finding concurs with the predictions
of Kovenock and Phillips (1995) who argue that debt is a substitute for tough
product market competition. This is because there is less competition in highly
concentrated industries so debt has the effect of disciplining management be-
haviour. Also, the industry gearing may act as an entry barrier thereby making
the market more concentrated. The negative effect of debt on size inequality
confirms the predictions of Cabral and Mata (2003) who find that financial con-
straints influence firm size distributions. Our results imply that firms in the
industry are more similar and clustered around a particular size. The final re-
sult here is that industry gearing has a positive effect on job reallocation rates,
though this is not estimated to be significant. It does however point to Sharpe’s
(1994) theory that labour must be more flexible where industries are highly
geared.

The final chapter investigates within-industry heterogeneity by looking at
the effect of financial structures on market structures. The rationale for this
analysis is the hypothesis that young firms are more financially constrained
than mature firms since they do not have a long-standing credit history which
allows for easier access to the debt market. The theory behind this chapter
stems from a paper by Cabral and Mata (2003) who suggest that the firm size

distribution within an industry is a function of financing constraints and not



just a stochastic theory of selection as was proposed by Jovanovic (1982). The
methodology in this chapter is the same as that of the previous chapter with the
difference that the estimations are run by age groupings. The first step removes
the firm-specific capital structure choices and the second step examines the effect
of industry-specific gearing on industry concentration, size inequality and job
reallocation rates. The concentration measure by age should be interpreted as
an implication of financial constraints on the market and not the concentration
of the market as a whole. The dataset is the same as the previous chapter.

The results from the second step show a negative effect of industry gearing on
concentration for the younger age cohort, though the level of significance varies
depending on the proxy for size. This result concurs with the predictions of less
aggressive product market behaviour due to the financial constraint imposed on
the younger firms. It implies that the young firms cannot force their rivals out
of the market because the constrained finance prevents them from expanding
their output. The relationship for the older age grouping is not significant and
this concurs with the theory that these are not financially constrained. The
second result is that industry gearing has a statistically negative effect on the
size distribution of the industry. This concurs with the predictions of Cabral
and Mata (2003) and implies that the young firms are similar in size since
they all face the same financial constraints and can therefore not expand. The
impact on the older cohort is again not significant. Finally, the effect of industry
leverage on job reallocation rates is positive for the younger age set. It implies
that these younger firms cannot hoard labour and therefore there is a lot of
worker movement within the industry. Their capital inputs are fixed so labour
needs to be more flexible in order to be able to adapt to the market and avoid
bankruptcy.

This thesis leads to the conclusion that industry effects are important in



determining the outcomes of market structures. The first two chapters high-
light how performance is affected by macroeconomic shocks, product types and
market structures. The final two chapters illustrate that the financial structure
of an industry also influences resulting market structures, while controlling for
firm heterogeneity.

Some housekeeping notes should be mentioned before continuing any further.
We use the following terms interchangeably: market structure and industry
structure; sector and industry; financial structure and capital structure; leverage
and gearing; leveraged and levered; Lerner Index and price-cost margin. For
the latter comparison to hold, we assume that labour costs are proportional to
output.’

The thesis continues as follows: the second chapter compares the effects
of the macroeconomic fluctuations on price-cost margins in the U.S. and EU-6
countries. The third chapter looks at more disaggregated data and analyses how
the structure within an industry affects the outcomes of the market. The fourth
chapter investigates how differing financial structures between industries affect
industry outcomes and the fifth chapter investigates how financial constraints
within the industry impact upon the market structure. Chapter six concludes

the thesis.

!Rotemberg and Saloner (1986)



Chapter 2

Price-cost Margins and the

Macro-Economy

2.1 Introduction

This chapter analyses the effects of macroeconomic changes on industrial perfor-
mance using price-cost margins as the performance measure of industries. It is
linked to the second chapter of the thesis as this chapter investigates differences
between industries and chapter two investigates within-industry heterogeneity.
Initially, a comparison is made between the price-cost margins of the U.S. and
six EU (EU-6) manufacturing industries and then the effect of business cycle
changes on these margins is investigated. The six EU countries are Belgium,
Finland, France, Germany, Italy and Spain.

The technique used to estimate price-cost margins is that of Hall (1988) and
Roeger (1995). Hall uses an Instrumental Variable (IV) estimation technique in
order to estimate price-cost margins from the Solow Residual (SR). However,

critics are sceptical about his choice of instruments so Roeger came up with the



idea of subtracting the dual Solow residual from its primal in order to remove
the endogeneity problem associated with unobserved productivity shocks.

The cyclicality of price-cost margins is a well analysed area of economic re-
search. However, consensus has yet to be reached as to whether they behave
pro-cyclically or counter-cyclically. The theoretical literature has proven the
existence of both pro- and counter-cyclical margins. The two original papers
in this area are Green and Porter (1984), who argue for pro-cyclical price-cost
margins and Rotemberg and Saloner (1986), who predict counter-cyclical mar-
gins. In the empirical literature, Chirinko and Fazarri (1994) and Ryan (1997)
find that mark-ups in the U.S. manufacturing sector behave pro-cyclically. This
is also the case for Morrison (1994) who analyses Canadian data. However, Ga-
leotti and Schiantarelli (1998) and Oliveira Martins and Scarpetta (1999), using
U.S. manufacturing data as well, find that margins behave counter-cyclically, as
do Odagiri and Yamashita (1987) when examining Japanese data.

Three variables are used to proxy business cycle fluctuations. They are global
financial shocks, monetary policy adjustments and changes in gross domestic
product (GDP). These are used to investigate the influences from the financial,
money market and goods economy and also to act as robustness check of the
analysis. The proxies are interacted with price-cost margin estimates in order
to identify how different sectors react to the shocks and to determine whether
some sectors are more robust than others.

The results of our study prove that market power exists in the manufacturing
sector in both the U.S. and the EU-6. However, the estimated mark-ups are
higher in the U.S. than in the EU-6. This might suggest that EU-6 industries
are more competitive and hence have lower mark-ups or that U.S. industries are
better able to constrain costs and can thus enjoy larger margins. The results

are broadly in line with previous research with variations being explained by the
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use of a different estimation technique, time span, level of data aggregation and
production proxy. A new addition to the estimation technique in this case is the
inclusion of data on sector-specific depreciation rates, which to our knowledge
have not been used in previous estimates of price-cost margins.

Our findings on the cyclicality of price-cost margins show that they behave
pro-cyclically in the U.S. in general and the EU-6 manufacturing industry is
identified as having significant counter-cyclical margins.

As regards financial shocks, they are estimated to be insignificant in the
U.S. but significantly negative in the EU-6 for the entire manufacturing sector.
At a more disaggregated level, the results vary substantially with the outcome
being driven by just a few sectors in each case. Monetary policy changes are
significantly positive for the U.S. and continue to be significantly negative for
the EU-6. Again, the results at a more disaggregated level highlight that the
overall results are being controlled by a few significant sectors with most showing
insignificant results. For changes in GDP, the results also point to a significantly
positive effect of expansionary periods on margins for the U.S. manufacturing
sector and a significantly negative effect for the EU-6 manufacturing industries
but as before, a lot of variation exists at the 2-digit level. Thus, these results
confirm that the financial, money market and goods economy affect price-cost
margins.

Therefore, the outcome of the cyclicality analysis in this chapter agrees with
the literature advocating pro-cyclical margins in the U.S. manufacturing sector
however the estimates for the six EU countries are shown to behave counter-
cyclically. A proposed theory behind these divergent results between the U.S.
and the EU-6 is the degree of influence that certain factors exert on business
cycles. It may be the case that during expansionary periods when wages rise,

due to the increased demand for labour, these wages may increase by more
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than the rise in output prices in countries where strong unions exist such as the
EU, causing margins to decline. Conversely, economic expansions in the U.S.
may allow output prices to grow faster than input prices, since unions have less
power to achieve higher wages, hence mark-ups increase leading to pro-cyclical
margins.

The chapter is organised as follows: section 2.2 is a review of the literature
in the area, section 2.3 describes the methodology of Hall (1988) and Roeger
(1995), section 2.4 discusses the data used in the analysis, section 2.5 highlights

the results and finally, the conclusions are set out in section 2.6.
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2.2 Literature Review

The literature in this chapter and the next is inextricably linked but the main
division between them is the focus of the analysis. The literature in this chap-
ter emphasises overall price-cost margin estimations and their cyclicality. The
following chapter focuses on market structure characteristics and their resulting
cyclicality. This chapter is further split between pro-cyclical and counter-cyclical
margins.

Price-cost margins are generally used to determine the competitiveness of
an industry. High price-cost margins suggest less competitive pressure whereas
low price-cost margins imply more competitive behaviour within an industry.
Konings, Van Cayseele and Warzynski (2001) study the effect of changes in the
competition policy in Belgium on price-cost margins, differences between Bel-
gium and the Netherlands and the effect of imports on these margins. They find
that the policy change has no effect, that mark-ups in Belgium are lower than
the Netherlands and that increasing imports do not reduce margins. Bottasso
and Sembenelli (2001) analyse the effects of the European Union’s Single Market
Programme on the market power of Italian manufacturing firms and find that
mark-ups fall significantly as a result. Konings, Van Cayseele and Warzynski
(2005) investigate the effects of privatisation on firms in the formerly centrally
planned economies of Romania and Bulgaria by estimating changes in price-cost
margins. They find that mark-ups subsequently increased after privatisation in
both countries. The most recent methods of estimating margins are due to Hall
(1988) and Roeger (1995), which builds on Hall’'s work and will be discussed in
detail in the next section.

At a first glance, pro-cyclical price-cost margins are expected to exist since
higher demand would allow prices to increase faster than increases in marginal

costs. These stem from Real Business Cycle theories. Pro-cyclical margins can
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help dampen economic fluctuations by increasing prices during expansionary
phases to curtail demand and prevent prices becoming over-inflated while they
stimulate demand with lower prices during recessionary periods. They also agree
with the existence of pro-cyclical productivity.! Haltiwanger and Harrington
(1991) and Rotemberg and Woodford (1991) both show how price-cost margins
can behave pro-cyclically when expected future income is included into a model
of collusion. However, many theories for counter-cyclical price-cost margins
have been put forward.

Counter-cyclical margins tend to amplify economic fluctuations as prices
would be lower during booms and higher during recessions. One theory in
favour of counter-cyclical margins by Wachtel and Adelsheim (1977) explains
that firms try to recapture lost revenues from falling sales during recessions by
increasing prices and hence mark-ups increase. Bils (1987) suggests that demand
becomes more inelastic during recessions and this allows mark-ups to increase
and Chatterjee, Cooper and Ravikumar (1993) propose that increased entry
into the market during expansionary periods would cause margins to decline.
Aggregate demand theories explain how the demand for labour increases during
expansions, real wages increase as a result and mark-ups subsequently decline.?
There are many papers based on collusion that advocate counter-cyclical mar-
gins. They generally explain that there are greater incentives to deviate from
collusive behaviour by cutting prices during boom periods in order to increase
market share.®> However, a paper by Cowling (1983) argues that excess capacity
during recessions bolsters collusion and sustains large mark-ups since there is
a credible threat of retaliation if a deviation occurs. Another theory suggests

that firms are slow to change prices either because of menu costs or because

1Hall (1986)
2Rotemberg (1982a)
3Rotemberg and Woodford (1991, 1992), Rotemberg and Saloner (1986)
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they do not want to lose customers by increasing prices. Basu (1995) agrees
with this theory of output price rigidity which leads to counter-cyclical mar-
gins because input prices are increasing at this time and causing margins to
be squeezed. Stiglitz (1984) argues that there are two reasons for mark-ups to
behave counter-cyclically. The first is because of limit pricing, whereby incum-
bents reduce prices during economic expansions in order to deter entry and the
second is that the firm does not want to reduce prices during a recession fearing
that this might signal reduced quality.

The final set of theories advocating counter-cyclical mark-ups is based on
capital market imperfections. Greenwald, Stiglitz and Weiss (1984) point out
that when credit is rationed, firms turn to increasing prices in order to increase
cash flows. The authors argue that equity is not seen as a viable alternative be-
cause of the agency problems associated with it and the signal that the company
is in trouble because debt is not an option. Chevalier and Scharfstein (1996) also
argue that liquidity-constrained firms will increase prices during recessions to
increase their cash flow and the unconstrained rivals will do the same. Gottfries
(1991) shows how economic expansions allow firms to compete more intensively
by reducing prices in order to increase revenues without having to rely on exter-
nal borrowing that may be difficult to obtain and this leads to counter-cyclical

margins.

2.2.1 Pro-cyclical Price-cost Margins

One of the earliest theories on pro-cyclical price-cost margins was put forward
by Green and Porter (1984). Their model is based on collusive behaviour and
explains how price wars and thus falling margins occur during slumps in demand.
Their reasoning is that prices are only imperfectly observed so that a decline in

a firm’s profit could be as a result of either being undercut by a rival or by a

4Rotemberg (1982b)
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decline in aggregate demand. Since the firm cannot determine the true cause,
they revert to a punishment phase for a certain period and force prices down.
If this did not occur, then firms in the collusive agreement could undercut and
blame the reduced profits on a downturn in the economy. Firms in the cartel
charge the monopoly price as long as they received the monopoly profits in
the previous time period. If a low profit or zero profit is observed, then the
industry will resort to low prices for a certain period. This punishment only
requires the Cournot outcome to be enforced and not marginal cost pricing
because Green and Porter’s model is based on quantity competition and not
price competition. After a certain lag, the industry will revert to the collusive
phase and the cycle begins again. The result here will be periodic price wars
whereby the industry will alternate between collusive and punishment phases.
In this case of imperfect information, full collusion can only be sustained if
firms continue to collude regardless of declining profits, which is not an optimal
strategy. Thus, since a price war is triggered by a slump in demand, this will
force down price-cost margins thereby showing that they behave in a pro-cyclical
manner. Recessions reduce the scope for collusive behaviour and encourage
competition in an industry.

Two empirical papers confirm the pro-cyclicality of price-cost margins in
the U.S manufacturing sector. These are Chirinko and Fazarri (1994) and Ryan
(1997), though the results of the latter do not entirely agree with the propo-
sition. Chirinko and Fazarri (1994) focus on the cyclicality of market power
and the extent of increasing returns to scale in the U.S. manufacturing sec-
tor. Substantial heterogeneity is found in the estimates of market power. One
third of the industries are competitive but the remainder hold some degree of
market power. Two of the four competitive industries are in the non-durable

manufacturing sector and the remaining two are in the durable manufacturing
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sector. The results show that industries with significantly positive Lerner In-
dices have increasing returns to production technology. Temporary changes in
market power tend to behave pro-cyclically and thus help to dampen aggre-
gate economic fluctuations since rising prices during booms constrain further
demand.

The second paper by Ryan (1997) finds the existence of pro-cyclical price-
cost margins in U.S. manufacturing industries but with asymmetric results. He
also investigates the cyclicality of productivity growth. The analysis allows
for asymmetric behaviour as the author conducts a separate analysis of a con-
tractionary period (1967-1974) and an expansionary period (1971-1976). His
methodology stems from that of Hall (1988). The conclusion is that price-cost
margins fall during recessions but that there is no significant movement during
booms. Productivity growth is estimated to be pro-cyclical.

An analysis of the Canadian manufacturing industry is carried out by Mor-
rison (1994). The author investigates how supply-side and demand-side factors
affect mark-ups. The cyclicality of price-cost margins is estimated and then
the effects of production and demand characteristics are investigated. The re-
sults suggest weakly pro-cyclical mark-ups which tend to increase over time.
The supply-side factors of scale economies and capacity utilisation tend to ex-
ert a counter-cyclical influence on the mark-ups with scale economies having
the larger influence. The demand-side factors include input and import prices,
consumption, technical change and unemployment. Input prices, consumption
and technical change have a pro-cyclical influence on mark-ups but the effect of
unemployment is limited. Import prices are inclined to have a counter-cyclical
effect on mark-ups since higher prices for imports persuade consumers to pur-

chase home-produced goods and thus local producers enjoy stronger demand and

possible increased mark-ups. Higher import prices may also cause an economic
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downturn and hence exert a counter-cyclical influence. Therefore, the cyclicality
of mark-ups is estimated to be generally pro-cyclical but other factors such as
scale economies can counteract this effect.

Odagiri and Yamashita (1987) investigate the cyclicality of mark-ups in
Japanese manufacturing industries. They are testing the theory that mark-
ups behave counter-cyclically in concentrated industries. The mark-up variable
is already estimated and hence the authors look at average changes in mark-ups
by degree of concentration including proxies for entry barriers, product differ-
entiation and imports. In almost every case, the results reject the hypothesis
of counter-cyclical mark-ups in concentrated industries in favour of pro-cyclical
mark-ups. When industry-specific business conditions are included in the re-
gression i.e. interactions of the proxies, then there is some weak evidence in
favour of counter-cyclical mark-ups. The authors suggest that differences be-
tween their estimates and those found using U.S. data may be due to either
the shorter recession periods experienced in Japan or their policy of lifetime
employment that tries to avoid firing staff even during recessions.

Morrison (1992) also estimates mark-ups in both the U.S. and Japanese
manufacturing sectors. The production theory framework used, which includes
market power, returns to scale and capacity utilisation, allows the impact of
economic shocks on mark-up behaviour to be analysed. The results show that
significant mark-ups exist in both the U.S. and Japan, with the range being
11% to 23% and 7% to 48%, respectively. A general increase in the trend over
the time period is also identified. Demand and supply shocks have significant
effects on mark-ups. Supply shocks such as energy price changes are followed
by declines in mark-ups and technical improvements lead to declines in both
prices and marginal costs but with costs falling furthest hence a positive effect

on mark-ups. On the demand side, increases in the cost of living and interest
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rates increase mark-ups. The empirical results concur with the hypothesis of
pro-cyclical mark-ups.

The cyclicality of seven OECD countries is found to be pro-cyclical in a
paper by Beccarello (1997). He uses Hall’'s methodology to estimate the mark-
ups for the U.S., Canada, Japan, Germany, France, the U.K. and Italy. The
results show that 93% of the sectors have a positive degree of market power
and all the countries show pro-cyclical mark-ups, except in the U.S., where it is
determined to be insignificant. Also, external competition is estimated to have
a negative effect on mark-ups but these results are less robust than those of the

cyclicality estimates.

2.2.2 Counter-cyclical Price-cost Margins

One of the first theoretical papers advocating counter-cyclical price-cost margins
was by Rotemberg and Saloner (1986). They investigate how implicit collusion
behaves during booms. This model predicts that firms are likely to act more
competitively during booms than at other times of the cycle. The rationale
for this is that the benefits from deviating from collusive behaviour increases
during booms since sector profits have risen. By slightly undercutting rivals,
a firm can capture a larger share of the market, possibly the entire market if
they are not capacity constrained. Hence, the short run profits from stealing
market share are large relative to long run profits of collusion. Also, given that
booms and recessions follow each other, it is quite probable that the punishment
inflicted on the deviator will occur when there is a downturn in demand. The
punishment will thus be less effective than it could be if it was carried out during
a boom phase. This further increases the likelihood that the gain from deviating
outweighs the future punishment. The punishment is that each firm is forced

to sell at its marginal cost for a certain period before returning to the agreed
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price or quantity. The authors point out that the results stemming from prices
being the strategic variables are stronger than those when quantities are the
strategic variables. They also empirically analyse their predictions on the U.S.
cement industry. The results concur with their predictions of counter-cyclical
prices and price-cost margins, implying that collusion increases when demand
falls. Further investigation of actual price wars, from previous studies, also
demonstrates that firms are less able to collude during expansionary periods.

Two papers empirically concur with the existence of counter-cyclical mar-
gins in the U.S. manufacturing sector. The first is by Galeotti and Schiantarelli
(1998) who point out that counter-cyclical mark-ups agree with the premise
of increasing real wages during high demand periods. They use a dynamic
structural model that allows for an adjustment cost of capital and this is _the
innovative feature of their paper. Current demand and expected future demand
are also included in the study. They argue that the reason for different findings
on price-cost margin behaviour is that some studies assume that capital is fully
flexible and hence the results are biased in favour of pro-cyclical mark-ups when
adjustment costs are omitted from the model. The results show that mark-
ups behave significantly counter-cyclically for current levels of demand however
they tend to move pro-cyclically with expected future demand. They check
the robustness of their results by allowing a non-linear homogeneous produc-
tion function and an alternative specification of these adjustment costs but the
results do not change the general conclusions of their paper.

The second paper by Oliveira Martins and Scarpetta (1999) also points to
a rationale for pro-cyclical real wages when mark-ups behave counter-cyclically.
The authors estimate price-cost margins for five OECD countries which include
the U.S., Japan, Germany, France and the U.K. The methodology used is based

on Roeger (1995) but they use gross output and intermediate inputs instead
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of value added because the latter is expected to over-inflate price-cost margin
estimates. The results suggest that mark-ups in the European countries and
Japan are generally higher than those in the U.S. The estimates for the U.S.
lie between 10% and 15%, though some are more than 40%. Mark-ups in the
European countries and Japan are mainly between 15% and 30%, but outliers
exist as well. These results suggest that there may be entry barriers, due to
high sunk costs, that allow a degree of market power to exist. However, the
authors note that cross-country variation could be a result of specific national
policies. Splitting the data between fragmented and segmented markets shows
that the fragmented sectors have lower mark-ups than the segmented sectors in
all countries except Japan. Fragmented markets are characterised by small firms
whereas segmented markets contain large firms accounting for a high propor-
tion of output and employment. Finally, the cyclicality of price-cost margins
is investigated. The margins are determined to be generally counter-cyclical
in all five countries, though to a greater extent in the U.S. The authors also
check the robustness of their first approximation of the mark-up with a second
approximation but the overall results remain unchanged.®

Chatterjee, Cooper and Ravikumar (1993) propose that counter-cyclical
mark-ups stem from increased entry into a market during expansionary peri-
ods. This forces prices downwards relative to marginal costs and hence mark-ups
decline. The theoretical model in the paper is used to identify ‘sunspot equi-
libria’. These are fluctuations in current choices that arise from beliefs alone
which become important due to the self-fulfilling nature of the belief. Produc-
ers behave oligopolistically but are price-takers when acting as consumers. The
increase in the number of agents raises competition and therefore mark-ups de-

cline. This lowers the real cost of consumption of the good for productive agents

50liveira Martins et al. (1996) estimate mark-ups for fourteen OECD countries but with
no investigation into their cyclicality.
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and hence their return from participation increases and this further encourages
entry. Hence, the model predicts that business creation will be pro-cyclical in
nature and consequently mark-ups will be counter-cyclical.

Counter-cyclical mark-ups can stem from price rigidities as put forward by
Basu (1995). The argument here is that during an expansionary period, input
prices rise but output prices remain static over a range of aggregate shocks be-
cause of the menu costs involved in altering those prices. This in turn squeezes
margins hence they move in the opposite direction to aggregate demand. The
model developed in the paper is based on a sticky-price model with interme-
diate inputs and imperfect competition. The author believes that the use of
intermediate goods acts as a multiplier for price stickiness because small rigidi-
ties at the firm level lead to large economy-wide level price inflexibility. Pro-
cyclical productivity is also implied by the model and this is driven by the use
of intermediate goods in production, counter-cyclical mark-ups and imperfect
competition. The latter allows prices to be above marginal costs and hence an
inefficient equilibrium is reached. Five predictions are made from the theoreti-
cal model and these are then tested on U.S. manufacturing industry data. The
first prediction is that the price of intermediate goods moves counter-cyclically
relative to the price of labour and this is shown to be true. The second pre-
diction is that the quantities of intermediate goods move pro-cyclically relative
to labour usage, while controlling for labour hoarding and this also holds in
the empirical analysis. The third proposition, which again agrees with the data
estimates, is that there should be a positive correlation between changes in the
materials-output ratio and the price of the inputs. The fourth prediction is
that a positive correlation exists between total factor productivity and the us-
age of intermediate inputs relative to the labour input. This result is found

in the data though some of the correlation is likely to be as a result of labour
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hoarding. Finally and most innovatively, it is predicted that if the input-output
model is responsible for finding pro-cyclical productivity, then the effect using
value added data should be significant but the estimates from gross output data
should not be significant. The results agree with this prediction as well. Hence,
gross output data should be favoured over value added data because the latter
over-estimates mark-ups since profits are divided by a smaller denominator.
Chevalier and Scharfstein (1996) develop a model to explain how capital mar-
ket imperfections cause mark-ups to behave counter-cyclically. The rationale for
this link is that recessions reduce cash flows and hence a liquidity-constrained
firm will increase their price in order to boost profits. This is done at the expense
of building market share. They argue that financially-unconstrained rivals will
behave likewise and also raise their margins because firms compete less aggres-
sively during recessions. During expansionary periods, firms cut prices with the
alm of recapturing market share. The empirical test is carried out on leveraged
buyouts (LBOs) in the U.S. supermarket industry and the results concur with
the hypothesis of counter-cyclical mark-ups. This paper is explained in more

detail in the final chapter.
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2.3 Methodology

The starting point of the model begins with Hall (1988). He set out to investi-
gate the hypothesis of marginal cost pricing in the U.S. manufacturing industry.
Prior to this, research that found a lack of marginal cost pricing was generally
explained by cyclical fluctuations in productivity, that is, the prices charged for
goods were far above those paid for the inputs because of increases in productiv-
ity. However, Hall believed that this phenomenon was in fact due to the failure
of the marginal cost pricing principle and not increases in productivity.

The new insight in his paper is the method used to test the equality of
marginal cost and price. Previously. profit maximisation was assumed and the
slope of the demand schedule was estimated. Here, the author examines actual
changes in input costs as output increases and decreases. This comparison of
inputs and outputs is similar to productivity growth measures. Due to the pos-
sible correlation between input factors (capital-labour ratio) and productivity
shocks, Hall uses an instrumental variable (IV) approach in his analysis. The
joint null hypothesis tested is that of competition and constant returns to scale
(CRS). If this is true, the covariance of productivity (Solow residual in this case)
and the IV used to proxy a pure demand shock is zero. The IV neither causes
productivity shocks nor is caused by them. A positive covariance between the
two implies the existence of market power.

He begins with a standard production function Q;; = ©;F (L;;, K;¢) where
Q is output, F is the production function, © is the Hicks-neutral rate of techno-
logical progress, L is labour input, A is capital input, ¢ is the sector index and
t is the time index. The Solow residual, with these two input factors assuming

perfect competition,® and CRS,7 is defined as follows:

SPaquet and Robidoux (1997) find that the market structure of aggregate U.S. and Cana-
dian industries is well explained by perfect competition and CRS.

"Basu and Fernald (1997) find CRS or slightly decreasing returns to scale in U.S. man-
ufacturing data at the 2-digit level. Also, estimates tend to rise when industry aggregation
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where the first term on the left hand side (LHS) is the rate of growth of the
output less the growth rate of capital, a is the factor share earned by labour,
the second term on LHS is the rate of growth of the labour less the rate of
growth of capital and the right hand side (RHS) is the rate of Hicks-neutral

technical progress.

Since productivity growth has a large random element, this is allowed for by

a slight alteration:
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Hall then derives an equivalent expression for the Solow residual with market

power, still assuming CRS:
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where 1 is the mark-up ratio (u = -£). u =1 for perfect competition and

> 1 with imperfect competition.

Under the null hypothesis, it should be the case that a variable Az;, that
is, an exogenous determinant of output (Q), labour (L) and capital (K) and
assumed not to affect the stochastic element of productivity growth (v;), should

have zero correlation with the LHS and thus in turn the RHS. Outside demand

increases. Haskel et al. (1995) do not find any evidence against CRS in their analysis of the
U.K. manufacturing sector.
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shocks should not influence productivity growth if competition exists. If there
is a positive covariance between Az; and the LHS, this is likely to be a sign
that market power exists. Hall uses the rate of growth of military purchase of
goods and services, the rate of increase of the world price of crude petroleum
and a dummy variable for the American president being either a Democrat or
a Republican as proxies for pure demand shocks. These have been challenged
in subsequent papers.®

Hall finds substantial mark-ups in the data analysed. He attempts to recon-
cile these with various explanations consistent with a competitive environment
but none of these are probable. Market power is the only reasonable conjecture
in this case.

The main problem with Hall’'s methodology is the lack of suitable instru-
ments to be correlated with the input factors and output but remain indepen-
dent of productivity shocks. However, an alternative methodology developed by
Roeger (1995) avoids this difficulty. Roeger’s paper was motivated by a lack of
correlation between primal and dual productivity measures. He suspected that
this was due to the presence of a mark-up factor in the industry.

The standard production function is extended to take account of another
input factor Qi = O, F (L, Kit, My;). The variables are the same as before
but material input is included (A). The primal Solow residual, from (2.3),
under perfect competition but with no assumption about returns to scale and

with some rearranging thus becomes:
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where a;; = % is the share of an input in turnover (J = L, K, M)
and 9, = 88z 9

@n‘.

8Domowitz et al. (1988)
9Domowitz et al. (1988) also use this set-up.
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Assuming imperfect competition from (2.3), the primal Solow residual (SR)
becomes:
ALy AK; AM;;

AQ;
Q_itt = lliz(OLitL—” + akit K. + angit e ) + i (2.5)

i is again the adjustment factor for imperfect competition.

When one assumes CRS, the above equation can be written as:
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where § = E=°€ =] —

5 i is the price-cost margin, also known as the Lerner

Index and g is the mark-up.

The problem with estimating the above equation, as mentioned before, is
dealing with the unobserved productivity shock, 1/;;. Instead of using IV, Roeger
estimates a similar expression to (2.6) for the dual Solow residual (DSR) and
subtracts one from the other. This allows ¥;; to be removed from the equation.

This price-based SR can be defined as follows:

" _APLit+a _APA11r+(1_O, o ,)%_AP“
Lit P - Mt P]Llit Lit Mt A—“ Pit
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By subtracting (2.7) from (2.6) we have:
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Here, there is no endogeneity problem since the unobservable productivity
shocks, ¥;;, cancel out. Thus, the equation only includes observable terms that
can be taken as a Solow residual in nominal terms. Hence, nominal variables
can be used to estimate price-cost margins and there are no problems in trying
to deflate variables.

Rewriting the LHS as Ay and the RHS as Ax leads to a simple testable

equation which can be estimated by OLS:

Ayit = BitA‘rit -+ Eit (29)

In estimating this equation, one uses growth rates of the variables.!’ Note
that the small capitals in the above equation denote a logarithmic transfor-
mation. The dependent variable, Ay, is a composite variable representing the
growth rates in input factors weighted by their respective share in total output.
The explanatory variable, Az , is considered to be the growth rate in output
per value of capital.

Theoretically, the error term, ¢;, should be zero since the productivity

1088 — Aln(yir)
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shocks cancel out. However, this may not be the case due to certain estimation
problems. There can be measurement error in the labour input variable. This
occurs when one uses the total number of workers in a sector and not the actual
number of hours worked. As Roeger explains, this does not pose a problem
when using his methodology since hours only appear on the left hand side of
the equation. Due to data limitations, the total number of employees is used in
the estimations of this chapter.!!

A critical assumption for the estimating technique to be appropriate is that
capital is flexible. This appears to be valid at the sector level but is more
likely to cause problems when using firm-level data. Roeger (1995) also points
out that the rental price of capital used is calculated based on an er post real
interest rate and not the expected real interest rate. However, he argues that
the expectational error and measurement errors are mutually uncorrelated and
therefore only add noise and not a bias. However, sunk costs in the capital stock
are likely to cause a downward bias on the price-cost margin estimates.

It should also be pointed out that price-cost margins are consistently es-
timated in the presence of constant returns to scale. If there are increasing
returns to scale, then there is a downward bias on the estimates and vice versa
for decreasing returns to scale.?

Rigidities such as labour hoarding and excess capacity are also likely to cause
a downward bias on the estimates of the Lerner Index. If labour and capital
cannot be adjusted downward during a recession, then marginal costs will be
higher than the perfectly flexible case. Net indirect taxes included in the output

measure can force an upward bias onto the mark-up estimates.'® Data for these

1 Data from O’Mahony and van Ark (2003) CD-ROM includes total annual hours worked
but the time series is shorter than that of the STAN database. The estimations do not change
significantly when hours worked is used instead of the number of employees.

12Burnside et al. (1995) find no evidence of increasing returns to scale in the U.S. manu-
facturing sector.

130liveira Martins et al. (1996)
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taxes is however not available.

Therefore, increasing returns to scale, rigidities and sunk costs force the
price-cost margin to be downwardly biased whereas decreasing returns to scale
and the inclusion of net indirect taxation cause an upward bias. Given that the
former is more likely to occur, then the margin estimates shown can be seen as
a lower bound price-cost margin for each sector.!*

Finally, Roeger uses value added to represent output in his calculations but
this proxy of output is problematic as argued by a number of researchers such
as Norrbin (1993) and Basu and Fernald (1997). In fact, the latter paper states
that “Value added is not a natural measure of output and can in general be
interpreted as such only with perfect competition”.!® Value added is believed
to inflate the resulting price-cost margins due to an omitted-variable bias and
aggregation bias. Therefore, this study uses gross output as opposed to value

added.

14Qliveira Martins et al. (1996)
15Basu and Fernald (1997: 251)
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2.4 . Data

The data used in the analysis is manufacturing data. Waldmann (1991) ar-
gues that there is measurement error in the construction of variables for non-
manufacturing industries since production/value added is more difficult to de-

termine.

2.4.1 U.S. Data

The U.S. data is taken from the NBER-CES Manufacturing Industry Database
compiled by Eric J. Bartelsman, Randy A. Becker and Wayne B. Gray. This
was a joint effort between the National Bureau of Economic Research (NBER)
and the U.S. Census Bureau’s Centre for Economic Studies (CES). It contains
annual data on 60,000 manufacturing establishments, aggregated to a 4-digit
industry-level. The years used in this analysis are from 1962 to 1996 and the
classification is the 1987 Standard Industrial Classification (SIC), which contains
459 4-digit sectors.16

The variables used are as follows:!” the total value of shipments based on
net selling values, f.o.b. plant, after discounts and allowances including receipts
for contract work and miscellaneous services provided by the plant to others,
unadjusted for inventory changes and can include large amounts of duplication
across industries or even across plants in the same industry (PQ), the total
number of employees including production and other workers but not admin-
istrative staff (L), total payroll excluding social security payments, employer
payments for fringe benefits and other legally mandated payments (Pr), the
total cost of materials including the total delivered cost of raw materials, parts
and supplies put into production or used for repair and maintenance, as well as

purchased electric energy and fuels consumed for heat and power and contract

16Industry titles are shown in Table A.1 in the Appendix.
17Summary statistics are in Table A.2 in the Appendix
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work done in the plant but excluding the costs of services used, overhead costs
and expenditures related to plant expansions (PysM), total real capital stock
calculated by estimates of capital stock and an appropriate asset deflator for
each sector (K') and a price deflator for new investment flows (P).

The index of the rental price of capital is not observed and is therefore
constructed. We follow the method of Hall and Jorgenson (1967) and Hsieh
(2002), which is as follows:

Pris = Pr(re +6;) (2.10)

where r is the real interest rate at time ¢ and ¢ is the depreciation rate for

each industry sector i.

The yearly real interest rate is the real long-term interest rate, deflated by
GDP and is taken from the Annual Macro-economic (AMECO) database, which
is the database of the European Commission’s Directorate General for Economic
and Financial Affairs (DG ECFIN).!® Countries included in this database are
the EU-27, euro area, EU Member States, candidate countries and other OECD
countries such as United States, Japan, Canada, Switzerland, Norway, Iceland,
Mexico, Korea, Australia and New Zealand.!® The data on GDP is also taken
from the AMECO database.

The depreciation rates are taken from a report on Britain’s productivity
by Mary O’Mahony (1999). It was not possible to find depreciation rates for
U.S. manufacturing sectors but it is likely that depreciation rates are similar
in developed countries. This appears to be a better alternative than assuming
a constant depreciation rate of 5% for every sector as is the case in Oliveira

Martins and Scarpetta (1999). This would represent an average service life of

18http://ec.europa.eu/economy_finance/indicators/annual_macro_economic_database/ameco_en.htm
19The real interest rates are shown in Table A.3 of the Appendix.
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20 years for total capital stock. Sector classifications are slightly different in the

U.S. compared to Britain but these were matched as best as possible.?’

2: 49 BB UND ata

The EU data is mainly taken from the OECD’s STructural ANalysis (STAN)
database.?! It provides information on industrial performance across countries
and includes annual measures of output, labour input, investment and inter-
national trade. Through the use of a standard industry list, comparisons can
be made across countries and technology sectors and is compatible with other
OECD databases. STAN is primarily based on Member countries’ annual na-
tional accounts by activity tables and uses data from other sources, such as na-
tional industrial surveys/censuses, to estimate any missing details. Since many
of the data points in STAN are estimated, they do not represent official Mem-
ber country submissions. This version of STAN is based on the International
Standard Industrial Classification of all economic activities, Revision 3 (ISIC
Rev. 3) and covers all activities.”> The data is a 2-digit level of aggregation
and the time series is between 1976 and 2003.

The variables used are as follows:?® gross output at current prices (PQ), the
number of employees (L), wages and salaries at current prices (Pp ), intermediate
inputs at current prices (PysM) and gross capital stock at constant prices (K).

The index of the rental price of capital is calculated as before. The yearly real
interest rate is the real long term interest rate, deflated by GDP and the price
deflator (P;) is based on gross value added for the manufacturing industry.?*
Both are taken from the Annual Macro-economic (AMECO) database. The EU

countries used in the analysis are Belgium, France, Finland, Germany, Italy

20Depreciation rates are shown in Table A.4 in the Appendix.

21http:/ /www.oecd.org/document /15/0,2340.en-2649_201185.1895503.1-1_1.1,00.html
22Table A.5 in the Appendix contains the industry titles.

23Summary statistics are in Table A.6 of the Appendix.

24The real interest rates are shown in Table A.7 of the Appendix.
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and Spain. These were chosen based on data availability. The GDP data is also
taken from the AMECO database and is GDP at current market prices.

The sector depreciation rates are taken from the previously mentioned report
by Mary O’Mahony (1999). These correspond exactly to the 2-digit ISIC Rev.

3 sectors.?®

25Depreciation rates are shown in Table A.8 of the Appendix.

34



2.5 Empirical Results

The results from the estimation of (2.9) are shown in tables 2.1 and 2.2 respec-
tively. The techniques of Ordinary Least Squares (OLS) and OLS with robust
standard errors (ROLS) are applied to the U.S and EU-6 and using panel data
techniques of Random Effects (RE) and Fixed Effects (FE) for the U.S. manufac-
turing sector only. The reason for this is that there are insufficient observations
to use RE and FE at the sector level of the EU-6 manufacturing sector. RE and
FE can only be used to estimate the price-cost margin for the entire sector. The
estimates of the price-cost margins using any of the aforementioned techniques
are almost identical with any difference appearing on or after the third decimal
place.

Overall, the price-cost margins in the U.S. manufacturing sector (0.257)
are higher than those in the EU-6 manufacturing sectors (0.173). The highest
margin among the U.S. manufacturing sector is ‘Tobacco manufactures’ (SIC
21) at 0.365, followed by ‘Chemicals and allied products’ (SIC 28) at 0.345 and
‘Printing and publishing’ (SIC 27) at 0.335. The lowest margins are shown to be
in the ‘Transportation equipment’ sector (SIC 37) at 0.186 and in the ‘Primary
metal industries’ (SIC 33) at 0.193.

In the EU-6, the sector with the highest price-cost margin is ‘Other non-
metallic mineral products’ (ISIC 26) at 0.235. This is substantially lower than
the highest margin of the U.S. manufacturing sector and is in fact only larger
than the lowest six industries in the U.S. Other high margin sectors in the EU-6
include ‘Medical, precision and optical equipment’ (ISIC 33), ‘Radio, television
and communication equipment’ (ISIC 32) and ‘Pulp, paper and paper products’
(ISIC 21). The sector with the lowest margin is that of ‘Other transport equip-
ment’ (ISIC 35) and is only 0.086 but is significantly different from zero at the

1% confidence level.
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Since the time period varies between both samples. The regressions are run
again using the same years in both (1976-1996). These estimates using any of the
techniques mentioned above are consistent as before. Tables 2.3 and 2.4 show
the price-cost margins for the U.S. and the EU-6, along with the corresponding
mark-up () which is calculated as follows:

1

where [ is the price-cost margin, as defined before.

There has been a slight change in the margins given the new time period
but the main result of the U.S. enjoying the highest margins still holds. Table
2.5 compares the manufacturing sectors of the U.S. and the EU-6. The sector
definitions are slightly different but are matched as best as possible to allow for
a more convenient comparison. In each case, the mark-up in the U.S. sector is
larger than the corresponding sector in the EU-6 apart from ‘Wood and wood
products’, where both have almost identical mark-ups.

This result could be explained by tougher competition in the EU and hence
mark-ups are lower or that U.S. sectors are better at controlling costs and there-
fore can maintain higher mark-ups. These results contrast with those of Oliveira
Martins and Scarpetta (1999) who show that margins in the European coun-
tries are higher than the U.S. This difference in results could be due to the fact
that this analysis includes four other EU member states?¢ that are not included
in their analysis and these may be dragging down the margins. Alternatively,
it may be the inclusion of sector-specific depreciation or the exclusion of net
indirect taxes that is accounting for the different findings.

For the sake of comparison, the estimated price-cost margins of Hall (1988),

26Belgium, Finland, Italy and Spain
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Domowitz et al. (1988), Roeger (1995) and Oliveira Martins et al. (1996) for
U.S. manufacturing industries are shown in table 2.6. Hall uses 2-digit data in
his analysis between 1953 and 1984. Domowitz et al. use a more disaggregated
dataset, 4-digit ISIC, between 1958 and 1981 to produce their results. They
aggregate up to the 2-digit level in order to compare their results to those of
Hall. Roeger uses 2-digit data between 1953 and 1984 and Oliveira Martins et
al. use both 3- and 4-digit data in their analysis and the time series cover the
period 1970 to 1992. These have been translated into 2-digit data in order to
compare all the results.

As is clear, the estimates vary substantially. The differences could be ex-
plained by the different techniques used, the varying levels of data aggregation,
the time period covered or the use of value added versus gross output. Hall and
Domowitz et al. use Hall’'s methodology and Roeger and Oliveira Martins et al.
use Roeger’s method. Hall and Roeger use 2-digit data whereas Domowitz et
al. and Oliveira Martins et al. use 3- and 4-digit data. The first three papers
calculate margins for years from the fifties to the early eighties whereas the final
paper uses more recent data from the seventies to the early nineties. Finally,
Hall and Roeger use value added data but Domowitz et al. and Oliveira Martins
et al. use data on gross output.

Comparing our results with those described above, they are broadly similar
to those of Domowitz et al. but a degree smaller in each case. This is likely to
do with the use of the same level of data aggregation but applying a different
technique. Hall’s and Roeger’s results are mainly higher than ours but this can
be attributed to their use of value added. However, some are lower or the same
which implies that value added may not induce as large an upward bias as was
previously maintained. The estimated margins of Oliveira Martins et al. are

almost entirely below those of our results which may be due to the inclusion
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of indirect taxes in their paper; failing to exclude them is believed to cause an

upward bias in the estimates.

2.5.1 Cyclicality - Financial Shocks

The first proxy for business cycles is global financial shocks. Their effect on
price-cost margins is analysed by interacting dummies representing the year of
a global financial shock with the margin term Ax;;.2” The following regression

is used:2®

Ayit = Y0 + 1Axie + yofl-dummy + vs fl_dummy x Az + €54 (212}

where fl_dummy is the financial shock dummy.

The results for the U.S. sector, in table 2.7, show that a financial shock has no
significant effect on price-cost margins but the effect is negative and statistically
significant for the EU-6 group, as shown in table 2.8.29 This suggests significant
counter-cyclical margin behaviour in the EU-6. It might also imply that U.S.
industries are more robust than EU industries as they can withstand external
financial shocks without suffering significant declines in their margins.

Table 2.9 shows the results for the U.S. at the 2-digit level. According to the
results, only three sectors experience significantly negative shocks to price-cost
margins (‘Fabricated metal products’, ‘Industrial machinery and equipment’;

‘Electrical and electronic equipment’) and five sectors show positive effects on

27List of shocks is shown in Table A.9 of the Appendix.

28Equations (2.12), (2.13) and (2.14) include the proxies separately so as to capture any
differences between the primal and dual Solow residual that is not explained by market power
as in Oliveira Martins and Scarpetta (1999).

29Using identical time periods for the U.S. and EU-6 in the regressions (equations 2.12 to
2.18) does not lead to any significant change in the results. The number of observations is
however lower.
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their price-cost margins but these are less significant than the negative ones
(‘Textile mill products’; ‘Lumber and wood products’; ‘Chemicals and allied
products’, ‘Rubber and plastic products’ and ‘Transportation equipment’). In
twelve sectors, the effect was insignificant; nine on the positive side and three on
the negative side. The general impression from these results is that the durable
good sectors suffer the most during a financial shock. This would be expected
since the purchase of these goods may be postponed.>°

Table 2.10 shows the corresponding results for the EU-6 countries at the
2-digit level. Of the twenty two industries, none of the OLS estimates show a
positive and significant link between price-cost margins and financial shock dum-
mies. On the other hand, nine sectors experience significantly negative results
(‘Textiles’, ‘Chemicals and chemical products’; ‘Rubber and plastic products’;
‘Non-metallic mineral products’; ‘Fabricated metal products’; ‘Machinery and
equipment’; ‘Office machinery and computers’; ‘Medical, precision and optical
instruments’; ‘Furniture and other manufacturing’). The products of these sec-
tors are generally more durable than the rest. This implies that these industries,
like the U.S. case, are the first to suffer when there is a financial crisis. There are
seven sectors that are insignificantly positive and likewise six are insignificantly

negative.3!

2.5.2 Cyclicality - Monetary Policy Changes

The second proxy for business cycle fluctuations is changes in the monetary
policy. This variable is to take account of the money side of the economy.
These changes are proxied by interest rates adjustments. The interest rate

is the Federal funds rate for the U.S.%2 and the time covered is from 1990 to

30ROLS results are very similar to those of OLS with only slight changes in significance
levels.

311bid

32Ghosal (2000) also uses this to proxy monetary policy shifts.
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1996.%% The rate for the EU-6 is the European Central Bank'’s fixed rate tenders
for refinancing operations and the time period covered is 1999 to 2003.3* Where
interest rates were changed during the year, the average yearly rate was used in
the analysis. The interaction between margins and changes in interest rates is

investigated using the following regression:

Ay = 0o + 1Az + 02ln(is) + 03ln(is) * Azi + €t (2.13)

where In (i) represents the logged value of the interest rate.

The results for the U.S., as shown in table 2.11, suggest that increases in the
interest rate have a statistically significant positive effect on price-cost margins
but this is only true for the OLS and RE estimations. Assuming that interest
rates are generally increased during expansionary periods, these results concur
with the previous prediction of pro-cyclical margins in the U.S. Table 2.12 con-
tains the results for the EU-6. The interaction term is significantly negative for
all estimation techniques in this case implying that interest rates and price-cost
margins move in opposite directions. Under the same assumption, this means
that economic expansions tend to reduce margins in the manufacturing sector
and hence lead to counter-cyclical price-cost margins.

Splitting the data into 2-digit sectors and re-running the above regressions
leads to the results in tables 2.13 and 2.14. For the U.S., only three sectors show
significantly positive links between monetary policy expansions and margins.
These are ‘Lumber and wood products’, ‘Paper and allied products’ and ‘Stone,
clay, glass and concrete products’. These are generally more low technology

sectors. The remaining seventeen sectors have insignificant results, six being

33http: //www.federalreserve.gov/fomc/fundsrate.htm
34http: //www.ecb.int/stats/monetary/rates/html/index.en.html
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positive and eleven being negative.®®

In the EU-6, four sectors drive the overall results and have significantly
negative interactions between the interest rate and price-cost margin. These
are ‘Textiles’, ‘Chemicals and chemical products’, ‘Rubber and plastic products’
and ‘Fabricated metal products’, which are more non-durable in nature. Eleven

sectors have insignificantly negative interactions and seven are positive.3

2.5.3 Cyclicality - Gross Domestic Product

The final proxy for business cycles is changes in gross domestic product (GDP).
To determine the cyclicality of price-cost margins in this case, the margin term,

Az;q, is interacted with the GDP variable.?” The regression is as follows:

Ayt = 70 + 1Az + 2In(GDPy) + m3in(GDPiy) * Az + =44 (2.14)

where (n(GDP) is the logged value of GDP.

The estimates show that price-cost margins in the U.S. behave pro-cyclically
in the manufacturing sector and this is significant at the 1% level for each of
the estimation techniques. This is consistent with the findings in the previous
case. The results are shown in table 2.15.

The estimates for the EU-6 grouping agree with all the previous results and
show that price-cost margins behave counter-cyclically, though the significance
is reduced to the 5% and 10% levels. Results are shown in table 2.16.

Table 2.17 contains the results for the U.S. data using OLS at the 2-digit

35ROLS results are very similar to those of OLS with only slight changes in significance
levels.

36ROLS estimates generally show slight increases in significance levels.

37Gross domestic product at current market prices
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level. The sectors that behave most significantly pro-cyclically are ‘Food and
kindred products’, ‘Tobacco manufactures’, ‘Apparel and other textile prod-
ucts’, ‘Furniture and fixtures’, ‘Printing and publishing’, ‘Leather and leather
products’, ‘Fabricated metal products’, ‘Electrical and electronic equipment’,
‘Transportation equipment’ and ‘Miscellaneous manufacturing’. Three sectors
are significantly counter-cyclical but the remaining seven sectors are insignif-
icant. It is not clear which type of industry class behaves pro- or counter-
cyclically.3®

Table 2.18 shows the disaggregated results for the EU-6 countries using OLS.
The majority of the sectors show counter-cyclical price-cost margins, though
only one is significant at the 1% level (‘Textiles’). The two most significant pro-
cyclical sectors are ‘Wood and wood products’ and ‘Printing and publishing’.
The remaining twelve sectors show that the cyclicality is insignificant.?® Again,
no clear inference can be made about the cyclicality of certain industry classes
hence further investigation on this issue is required.

Given the overall counter-cyclicality of EU-6 margins, it appears that our re-
sults confirm the theory of Rotemberg (1982a). He suggests that wage demands
during economic expansions force margins downwards as they grow quicker than
output price rises. Also, since the U.S. margins lead to the reverse prediction,
we suggest that the difference lies in the degree of union power.*? The U.S. has
very little union involvement or influence hence high mark-ups can be main-
tained. This is not the case in the EU where unions have a lot more control
and possibly enough power to force firms to pay higher wages when margins
are rising during economic expansions. If, during booms, wages rise by more

than output prices, then mark-ups will behave counter-cyclically. This result

38ROLS shows no significant difference.

39bid

40Clark (1984), Karier (1985) and Haskel and Martin (1992) show that there is a negative
effect of unions on profits; Salinger (1984), Domowitz, Hubbard and Petersen (1988) and
Machin (1991) find that unions obtain most or at least part of the industry rents.
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contrasts with Beccarello (1996). The pro-cyclical results of the U.S. concur

with Chirinko and Fazarri (1994) and Ryan (1997).
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2.6 Conclusion

This chapter estimates the price-cost margins of the manufacturing sectors of
the U.S. and six EU countries. This is to determine whether or not market power
exists in these industries and to compare the U.S. and the EU-6 estimates. We
also investigate the cyclicality of these margins using three proxies for business
cycle changes representing the financial, money market and goods economy.
These are global financial shocks, interest rate changes and fluctuations in gross
domestic product.

It is shown that all 2-digit industries in both the U.S. and the EU-6 have
mark-ups that are significantly different from zero and these mark-ups are larger
in the U.S. than the EU-6. The estimates are similar to those in previous re-
search but possible reasons for divergent results include the estimation technique
used, the definition of capital stock, the construction of the rental price of cap-
ital and the level of data aggregation. A new feature in the estimates of this
paper is the inclusion of sector-specific depreciation rates that, to our knowl-
edge, have not been included before in estimations of price-cost margins in the
U.S. and the EU. Depreciation rates are generally taken to be the same for each
sector as in Oliveira Martins and Scarpetta (1999).

Overall, the cyclicality of U.S. margins is determined to be pro-cyclical and
counter-cyclical in the EU-6 cohort. The first proxy for business cycles, global
financial shocks, has an insignificant effect on price-cost margins in the U.S. At
the 2-digit level, this translates into five sectors having significantly positive ef-
fects on their price-cost margins and three having significantly negative effects.
Twelve sectors show no significant effect at all. Among EU-6 industries, the
overall effect of financial shocks is negative but this is only significant in nine of
the twenty two industries. The second proxy, monetary policy changes, has sig-

nificantly positive effects on U.S. industries and significantly negative effects on
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the EU-6. Only three sectors in the U.S. show significantly positive results and
the remaining seventeen sectors are not significant. In the EU-6, only four sec-
tors confirm counter-cyclical margins with the remaining eighteen sectors being
insignificant. The third proxy, changes in GDP, also confirms that margins in
the U.S. manufacturing industry behave significantly pro-cyclically and signifi-
cantly counter-cyclically in the EU-6. Ten sectors in the U.S. show significantly
positive interactions between margins and GDP, three are significantly negative
and seven are insignificant. Seven sectors in the EU-6 are significantly negative,
three are significantly positive and the remaining twelve are insignificant.

A suggestion for the contrasting results to cyclical fluctuations in these ge-
ographical areas is to do with the variation of input costs. In the EU, where
there is heavy union involvement, industries may be forced to increase wages
during economic expansions, even above that of output price increases. On the
contrary, the U.S. is a more free-market economy with little, if any, union power
so industries can restrain wages more during expansionary periods and thus
enjoy larger mark-ups.

Despite the overall significance at the aggregate level, the disaggregated
analysis shows that results vary widely between sectors for each of the proxies.
The consequence of this result highlights how the use of aggregate data can
disguise results as it ignores the heterogeneity that exists at more disaggregated
levels. Therefore, the next chapter tries to remove some of this heterogeneity

by analysing more homogeneous groupings of industries.
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Table 2.1: Price-cost Margins for the U.S. Manufacturing Sector: 1962-1996

Price-Cost Margins OLS ROLS RE FE
1962 - 1996 1962 - 1996 1962 - 1996 1962 - 1996

SIC87 Lerner Index s.e. Lerner Index s.e. Lerner Index s.e. Lerner Index s.e.
All Manufacturing 0:257¥%* [0.001] 02257 ** [0.002] 0257 [0.001] 025 [0.001]
20: Food and kindred products 0.249%** [0.004] 0.249%** [0.006] 0.249%** [0.004] 0.249%%* [0.004]
21: Tobacco manufactures 0:365*%* [0.018] 03654 [0.032] 0.365%** [0.018] 0.365* % [0.018]
22: Textile mill products 0.196*** [0.004] 0.196%** [0.005] 0.196%%* (0.004] 0.197%%* [0.004)
23: Apparel and other textile products 02281+ (0.004] 052287 [0.005] 0228555 (0.004] ;2284 [0.004]
24: Lumber and wood products 0.194%** [0.005] 0.194%%* [0.006] 0.194%%x [0.005] 0.194%%* [0.005]
25: Furniture and fixtures 0.239*** [0.006] 0.239%** [0.009] 0.230%** [0.006] 0.240%** [0.006]
26: Paper and allied products (02402 5% (0.005] 0.244 4% [0.007] 0:244 >+ [0.005] 0.244%** [0.005]
27: Printing and publishing 0:335% 4+ (0.007] 038554 [0.012] 0.3357** [0.007] 0,335 [0.007]
28: Chemicals and allied products (070 Ry (0.005] 0.345%** [0.008] 0:345%x% [0.005] 0.346*** [0.005]
29: Petroleum and coal products 012135 (0.008] 021354 [0.009] Q2] 3%%% [0.008] 0.214%%% [0.008]
30: Rubber and misc. plastics products 0-26755 (0.004] 0.26754% [0.006] 0:267 L% [0.004] (:267%L. [0.004]
31: Leather and leather products 0.242%*** [0.007] 0.242*** [0.008] 0.242%** (0.007] 0.243*** [0.007]
32: Stone, clay, glass and concrete products 0:300%** [0.005] 0:300*** [0.008] 0.300%%* [0.005] 0. 301 %%« [0.005]
33: Primary metal industries 0.193*** [0.004] 0.193*** [0.005] 0.193*** (0.004] 0:194%%% [0.004]
34: Fabricated metal products (0.248%** [0.004] 0:248%% [0.005] 0.248%** (0.004] 024854~ [0.004]
35: Industrial machinery and equipment 0.265%*+ [0.003] 0.265%** [0.004] 0.265%%% [0.003] 0:265E, [0.003]
36: Electrical and electronic equipment 0.286*** [0.004] 0.286%** [0.005] 0:286%%* (0.004] 0:286%** [0.004]
37: Transportation equipment 0.186*** [0.006] 0.186%*+* [0.008] 0.186*** [0.006] 01 86%5= [0.006]
38: Instruments and related products 0:324%+* [0.005] 0232442 [0.007] 0:324L L, (0.005] 0:32 %~ [0.005]
39: Misc. manufacturing industries 0:279F** [0.005] 0:2794 [0.007] 0.279 % [0.005] 0.279*** [0.005]

Notes:
Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 2.2: Price-cost Margins for the EU-6 Manufacturing Sector: 1976-2003

Price-cost Margins OLS ROLS
1976 - 2003 1976 - 2003

ISIC Rev. 3 Lerner Index  s.e. Lerner Index  s.e.
All Manufacturing 0. 1735 [0.003] QI173%* [0.004]
15: Food products and beverages 0.115%+% [0.005] 0.115%** (0.006]
16: Tobacco products 0.178*** [0.019] Q178" [0.023]
17: Textiles 0.188%** 0.009] 0.188*** [0.012]
18: Wearing apparel; dressing and dyeing of fur 0.150% " (0.012] 0.150%** [0.012]
19: Leather, leather products and footwear 0.160%** [0.009] 0.160*** [0.012]
20: Wood and products of wood and cork 01725 (0.010] Dbz, (0.018]
21: Pulp, paper and paper products 0:213%** [0.011] 021 3%** [0.015]
22: Printing and publishing 0.205*** [0.006] 0.205%** [0.006]
23: Coke, refined petroleum products and nuclear fuel 0.1 19%* [0.012] 0.119*** [0.014]
24: Chemicals and chemical products 0.193*** [0.006] 0:193** [0.009]
25: Rubber and plastic products 0.199%** [0.005] 0.199*** (0.005]
26: Other non-metallic mineral products 0.235*** [0.007] 0.235%** [0.010]
27: Basic metals DAL T (0.009] DAlal7* [0.012]
28: Fabricated metal products, except machinery and equipment 0.191*** [0.008] 0197 *#* [0.009]
29: Machinery and equipment n.c.c. 0.184%** [0.005] 0.184%** (0.009]
30: Office, accounting and computing machinery 0.142%** [0.041] 0. 142%** [0.047]
31: Electrical machinery and apparatus n.e.c. QL9 [0.010] 0.197 %% (0.009]
32: Radio, television and communication equipment 0:222%%% [0.015] 0.220F= [0.015]
33: Medical, precision and optical instruments 0.223%** [0.014] 0:228%*% [0.015]
34: Motor vehicles, trailers and semi-trailers 0.135%*= [0.008] DJ:35%HE [0.009]
35: Other transport equipment 01086 ** [0.014] 0.086%** [0.014]
36: Furniture; manufacturing n.e.c. 0.207*** (0.007] 0.207*** [0.010]

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%;

* ok ok

significant at 1%



Table 2.3: Mark-ups for the U.S. Manufacturing Sector: 1976-1996

1976-1996 | Lerner Index Mark-up
All Manufacturing 0.259 1.35
21: Tobacco manufactures 0.381 1.616
27: Printing and publishing 0.362 1.567
28: Chemicals and allied products 0.342 1.52
38: Instruments and related products 0.333 1.499
36: Electrical and electronic equipment 0.296 1.42
32: Stone, clay, glass and concrete products 0.293 1.414
39: Misc. manufacturing industries 0.282 1.393
35: Industrial machinery and equipment 0.264 1.359
34: Fabricated metal products 0.261 1.353
20: Food and kindred products 0.257 1.346
31: Leather and leather products 0.255 1.342
30: Rubber and misc. plastics products 0.253 1.339
25: Furniture and fixtures 0.245 1.325
23: Apparel and other textile products 0.243 1.321
26: Paper and allied products 0.24 1.316
29: Petroleum and coal products 0.201 1.252
22: Textile mill products 0.197 1.245
33: Primary metal industries 0.19 1.235
37: Transportation equipment 0.189 1.233
24: Lumber and wood products 0.178 1217
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Table 2.4: Mark-ups for the EU-6 Manufacturing Sector: 1976-1996

1976-1996 Lerner Index Mark-up
All Manufacturing 0.179 1.218
26: Other non-metallic mineral products 0.244 1.323
30: Office, accounting and computing machinery 0.233 1.304
33: Medical, precision and optical instruments 0.232 1.302
36: Furniture; manufacturing n.e.c. 0.229 1.297
16: Tobacco products 0.209 1.264
32: Radio, television and communication equipment 0.208 1.263
21: Pulp, paper and paper products 0.206 1.259
31: Electrical machinery and apparatus n.e.c. 0.206 1.259
22: Printing and publishing 0.205 1.258
25: Rubber and plastic products 0.205 1.258
29: Machinery and equipment n.e.c. 0.2 1.25
28: Fabricated metal products, except machinery and equipment 0.197 1.245
24: Chemicals and chemical products 0.189 1.233
17: Textiles 0.185 1.227
20: Wood and products of wood and cork 0.179 1.218
18: Wearing apparel; dressing and dyeing of fur 0.164 1.196
19: Leather, leather products and footwear 0.16 1.19
34: Motor vehicles, trailers and semi-trailers 0.125 1.143
27: Basic metals 0.116 1131
15: Food products and beverages 0.111 1.125
23: Coke, refined petroleum products and nuclear fuel 0.101 1.112
35: Other transport equipment 0.064 1.068
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Table 2.5: Comparison of Mark-ups: 1976-1996

EU-6 ISIC Rev. 3 | Mark-up || U.S. SIC87 | Mark-up
15: Food products and beverages 1:125 20: Food and kindred products 1.346
16: Tobacco products 1.264 21: Tobacco manufactures 1.616
17: Textiles 1,227 22: Textile mill products 1.245
18: Wearing apparel; dressing and dyeing of fur 1.196 23: Apparel and other textile products 1:321
19: Leather, leather products and footwear 1.19 31: Leather and leather products 1.342
20: Wood and products of wood and cork 1.218 24: Lumber and wood products 1217
21: Pulp, paper and paper products 1.259 26: Paper and allied products 1.316
22: Printing and publishing 1.258 27: Printing and publishing 1.567
23: Coke, refined petroleum products and nuclear fuel La12 29: Petroleum and coal products 1.252
24: Chemicals and chemical products 1.233 28: Chemicals and allied products 1.52
25: Rubber and plastic products 1.258 30: Rubber and misc. plastics products 1:339
26: Other non-metallic mineral products 1.323 32: Stone, clay, glass and concrete products 1.414
27: Basic metals 1.131 33: Primary metal industries 1.235
28: Fabricated metal products, except machinery and equipment 1.245 34: Fabricated metal products 1.353
29: Machinery and equipment n.e.c. 1.25 35: Industrial machinery and equipment 1.359
30: Office, accounting and computing machinery 1.304
31: Electrical machinery and apparatus n.e.c. 1.259 36: Electrical and electronic equipment 1.42
32: Radio, television and communication equipment 1.263
33: Medical, precision and optical instruments 1.302 38: Instruments and related products 1.499
34: Motor vehicles, trailers and semi-trailers 1.143
35: Other transport equipment 1.068 37: Transportation equipment 1.233
36: Furniture; manufacturing n.c.c. 1.297 25: Furniture and fixtures 1:325
39: Misc. manufacturing industries 1.393
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Table 2.6: Comparison of Estimates of Lerner Indices for the U.S.

Price-cost Margins

Hall (2-digit)
Lerner Index

DHP (4-digit)
Lerner Index

Roeger (2-digit)
Lerner Index

OMSP (3/4-digit)
Lerner Index

20:
s
22
23:
24:
2b:
26:
20
28:
29:
30:
S5
32:
33:
34:
35;
36:
37
38:
39:

Food and kindred products
Tobacco manufactures

Textile mill products

Apparel and other textile products
Lumber and wood products
Furniture and fixtures

Paper and allied products

Printing and publishing

Chemicals and allied products
Petroleum and coal products
Rubber and misc. plastics products
Leather and leather products
Stone, clay, glass and concrete products
Primary metal industries
Fabricated metal products
Industrial machinery and equipment
Electrical and electronic equipment
Transportation equipment
Instruments and related products
Misc. manufacturing industries

0.189
0.362
0.388
1.213
0.555
0.506
0.269

0.07
0.05

-0.007
0.663
0.476
0.394
0.46
0.607

0.7

0.324

0.716
0.223

0.332
0.198
0.298
0.351
0.288
0.388
0.36
0.513
0.379
0.314
0.402
0.316
0.428
0.28
0.373
0.4
0.403
0.289
0.508

0.33
0.64
0.26
0.13
0.43
0.22
0.36
0.29
0.53

0.27
0.16
0.37
0.37
0.25
0.29
0.26
0.18
0.32
0.38

0.048
0.359
0.074
0.091
0.18
0.057
0.115
0.16
0.227
0.099
0.065
0.074
0.128
0.107
0.083
0.231
0.286
0.115
0.083
0.074

Notes:
All estimates are significant except those in italics



Table 2.7: Effect of Financial Shock on Price-cost Margins in the U.S.

Dependent Variable: y ] OLS ROLS RE FE
X 0257 25T O 25 PR IO EREEE
[0.001] [0.002] [0.001] [0.001]
fl_dummy -0.006***  -0.006*%**  -0.006***  -0.006***
[0.001] [0.001] [0.001] [0.001]
x*fl_dummy 0 0 0 0
[0.003] [0.005] [0.003] [0.003]
Constant 010028, 0:1002%%% S0.002%%% . 0:002EF*
[0.000] [0.000] [0.000] [0.000]
Observations 14226 14226 14226 14226
R-squared 0.792 0.792 0.796
Number of SICs 459 459

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 2.8: Effect of Financial Shock on Price-cost Margins in the EU-6

Dependent Variable: yJ OLS ROLS RE FE
X OII7 9% RO g ()T oE R (L IO Rs
[0.003] [0.004] [0.003] [0.003]
fl_dummy -0.002 -0.002 -0.002 -0.002
[0.003] [0.003] (0.003] [0.003]
x*_dummy -0.030%%* = -0.0830*** -0.030*%** -0.029%**
[0.007] [0.010] [0.007] [0.007]
Constant 0.004***  0.004***  0.004***  0.004***
[0.001] [0.002] [0.001] [0.001]
Observations 1204 1204 1204 1204
R-squared 0.771 0.771 0.774
Number of ISICs 22 22

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 2.9: Effect of Financial Shock on Price-cost Margins in U.S. (2-digit level)

Dep. Var.: y I S1C20 SIC21 SIC22 SIC23 SIC24 SIC25 SIC26 SI1C27 SIC28 SIC29 SIC30 SIC31 SIC32 SIC33 SIC34 SIC35 SIC36 SIC37 SIC38 SIC39

x 0.253%** 0.366***0.193%*%0.227***0.191***0.238%**0.243%**0.336%**0.342***0.217***0.264***0.243* **0.300***0.193***(.251*** (0.270%** (.293*** 0.180***(.326***0.279**
[0.004]  [0.019] [0.004] [0.004] [0.005] [0.006] [0.006] [0.007] [0.005] [0.008] [0.004] [0.008] [0.005] [0.004] [0.004] [0.003] [0.004] [0.006] [0.006] [0.005]
fl.dummy -0.020*** .0.024 -0.003 0.009* 0 0.003 0.001 -0.006 -0.011*%* -0.016* -0.004 -0.006 -0.014** -0.006 0.001 -0.001 -0.004 -0.016** -0.013% -0.003
[0.004]  [0.021] [0.005] [0.005] [0.006] [0.007] [0.006] [0.008] [0.006] [0.010] [0.005] [0.008] [0.006] [0.006] [0.005] [0.004] [0.005] [0.008] [0.007] [0.006]
x*fl_dummy -0.003  0.014 0.026** -0.007 0.029* 0.006 0.007 0.001 0.032** -0.002 0.025** 0.001 0.011 0.006 -0.018% -0.032***.0.041***0.053*** 0.003  0.001
[0.010) [0.061] [0.012] [0.013] [0.016] [0.018] [0.015] [0.020] [0.014] [0.021] [0.013] [0.0620] [0.016] [0.012] [0.011] [0.009] [0.011] [0.017] [0.017] [0.015]
Constant 0.006%** 0.018%* 0.002 0.002 -0.001 -0.006** 0.003 0.001 0.006*** 0.007** -0.003**0.011***0.010*** 0.004** -0.002 -0.001 -0.001 0.002 0 0.002
[0.001]  [0.007] [0.002] [0.002] [0.002] [0.002] [0.002] [0.003] [0.002] [0.003] [0.002] [0.003] [0.002] [0.002] [0.002] [0.001] [0.001] [0.003] [0.002] [0.002]
Observations 1519 124 713 961 527 403 527 434 RO9 155 465 341 803 806 1178 1581 1147 558 527 558
R-squared 0.773 0.78 0.793 0.774 0.773 0.815 0.811 0.86 0.855 0.843 0.914 0.781 0.835 0.745 0.808 0.838 0.854 0.647 0.875 0.862

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 2.10: Effect of Financial Shock on Price-cost Margins in EU-6 (2-digit level)

Dep. Var.: y I SIC20 SIC21

SIC22 SIC23 SIC24 SIC25 SIC26 SIC27 SIC28 SIC29 SIC30 SIC31

SIC32 SIC33 SIC34 SIC35

SIC368 SIC37 SIC38 SIC39

x 0.253*** 0.366***0.193***0.227***0.191***0.238%**0.243***(0.336%**0.342***0.217*%**0.264***0.243***0.300***0.193***0.251*** 0.270*** 0.203*** 0.180***0.326***0.270***
[0.004]  [0.019] [0.004] [0.004] [0.005] [0.006] [0.006] [0.007] [0.005] [0.008] [0.004] ([0.008] [0.005] [0.004] ([0.004] [0.003] [0.004] [0.006] [0.006] [0.005]
fl.dummy -0.020%** _0.024 -0.003  0.009* 0 0.003  0.001  -0.006 -0.011* -0.016% -0.004 -0.006 -0.014** -0.006  0.001 -0.001 -0.004 -0.016** -0.013* -0.003
[0.004]  [0.021] [0.005] [0.005] [0.006] [0.007] [0.006] [0.008] [0.006] [0.010] [0.005] [0.008] [0.006] [0.006] [0.005] [0.004] [0.005] [0.008] [0.007] [0.006]
x*fl.dummy -0.003  0.014 0.026** -0.007 0.029* 0.006 0.007 0.001 0.032** -0.002 0.025** 0.001 0.011 0.006 -0.018* -0.032***-0.041***0.053*** 0.003  0.001
[0.010] [0.061] [0.012] [0.013] [0.016] [0.018] [0.015] ([0.020] ([0.014] [0,021] [0.013] [0.020] [0.016] [0.012] ([0.011] [0.009] [0.011] [0.017] ([0.017] [0.015]
Constant 0.005*** 0.018** 0.002  0.002 -0.001 -0.006** 0.003  0.001 0.006*** 0.007** -0.003**0.011***0.010*** 0.004** -0.002  -0.001 -0.001 0.002 0 0.002
[0.001]  [0.007] [0.002] [0.002] [0.002] [0.002] [0.002] ([0.003] [0.002] [0.003] [0.002] [0.003] [0.002] [0.002] [0.002] [0.001] [0.001] [0.003] [0.002] [0.002]
Observations 1519 124 713 961 527 403 527 434 899 155 465 341 803 806 1178 1681 1147 558 527 558
R-squared 0.773 0.78 0.793  0.774 0.773  0.815  0.811 0.86 0.855  0.843  0.914  0.781 0.835  0.745  0.808 0.838 0.854 0.647  0.875  0.862

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 2.11: Effect of Monetary Policy Change on Price-cost Margins in the U.S.

Dependent Variable: y | OLS ROLS RE FE
X 0225k S guoskeks L I9p5 Rk R0 964X
0.024]  [0.042]  [0.024]  [0.026]
In(ffr) -0.005%* -0.005 -0.005% -0.004
[0.003]  [0.003]  [0.003]  [0.003]
x*In(ffr) 0.044*** 0.044 0044 5x % 0.019
[0.017]  [0.028]  [0.017)  [0.018]
Constant 0:013%%% " 100135 0i013FAE S L0.Q10%S
[0.004] [0.006] [0.004] [0.005]
Observations 3210 3210 3210 3210
R-squared 0.606 0.606 0.627
Number of SICs 459 459
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 2.12: Effect of Monetary Policy Change on Price-cost Margins in the EU-6

Dependent Variable: y [ OLS ROLS RE FE
X D346 T034pH T T 0.346% 0,307
[0.053] [0.104] [0.053] [0.051]
In(ecb) -0.01 -0.01 -0.01 -0.014
[0.014] [0.018] [0.014] [0.014]
x*In(ecb) -0.160***  -0.160*  -0.160*** -0.121***
[0.044] [0.093] [0.044] [0.043]
Constant 0.016 0.016 0.016 0.019
[0.017] [0.018] [0.017] [0.017]
Observations 289 289 289 289
R-squared 0.719 0.719 0.757
Number of ISICs 22 22
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Table 2.13: Effect of Monetary Policy Change on Price-cost Margins in the U.S.

(2-digit level)

Dep. Var.: y SIC20 S1C21 SIC22 SIC23 SIC24 SIC25 SIC26 SIC27 SIC28 SIC29 SIC30 SIC31 SIC32 SIC33 SIC34 SIC35 SIC36 SIC37 SIC38 SIC39
x 0.361*** 0.475 0.232%** 0.098 0.045 0.402%** -0.217* 0.450***0.487*** 0.341** 0.403*** 0.164  -0.18 0.131 0.354**%0.316***0.267**%0.427***0.348***0.252**
[0.079]) [0.361] [0.085] [0.098] [0.088] [0.104] [0.130] [0.134] [0.095] [0.156] [0.086] [0.192] [0.130] [0.091] [0.090] [0.055] [0.072] [0.147] [0.117] [0.114]
In(ffr) -0.002  0.057 0.017* 0.013 -0.022** 0.018 -0.011 -0.015 -0.005 -0.035** 0.013 -0.005-0.044%**_.0.037*** _0.017* -0.01 0 0.038** _0.013 0
[0.008] [0.040] [0.010] [0.012] [0.011] [0.011] [0.015] [0.013] [0.010] [0.017] [0.011] [0.025] [0.016] [0.011] [0.010] [0.007] [0.009] [0.019] [0.012] [0.013]
x*In(ffr) -0.023 -0.015 -0.012 0.11 0.109* -0.103 0.373*** .0.051 -0.059 -0.063 -0.066 0.098 0.324*** 0.048 -0.071 -0.044 0.031 -0.104 0.014 0.034
[0.057) [0.245] [0.062] [0.068] [0.065] [0.075] [0.089] [0.097] [0.068] [0.115] [0.060] [0.133] [0.099] [0.063] [0.066] [0.039] [0.050] [0.107] [0.084] [0.083]
Constant 0.004 -0.079 -0.025 -0.01 0.038%* -0.031*  0.02 0.03 0,011 0.054%% -0.022 0.029 0.081**% 0.066*** 0.031** 0.018  0.005 -0.052* 0.021 0.002
[0.013] [0.061] [0.015] (0.020] [0.018] [0.018] [0.023] [0.020] [0.016] [0.026] [0.017] [0.040] [0.025] [0.018] [0.015] ([0.011] [0.015] [0.030] [0.019] [0.020]
Observations 343 28 161 217 119 91 119 98 203 35 105 77 179 182 266 357 259 126 119 126
R-squared 0.675 0.805 0.563 0.47 0.625 0.725 0.641 0.814 0793 0.845 0.78 0.609 0.455 0.483  0.585 0.649 0.667 0.552  0.797 0.704

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 2.14: Effect of Monetary Policy Change on Price-cost Margins in the EU-6 (2-digit level)

Dep. Var.: y I ISIC151SIC16 ISIC17 ISIC18ISIC19ISIC20ISIC21ISIC221SIC23 ISIC24 ISIC25 1SIC26 ISIC27 ISIC28 ISIC291S1C30ISIC31ISIC321SIC331SIC34 1SIC35 ISIC36

x 0.115 -0.351 0.499*** 0.388 0.307** 0.011 0.225 0.251 -0.14 0.447***(0.369*** 0.311*** 0.038 0.427***0.178%* 0.568 0.608* 0.414 0.590**0.262** -0.118 0.310**
[0.088] [0.414] [0.097] [0.222] [0.121] [0.142] [0.180] [0.169] [0.330] [0.098] [0.087] [0.095] [0.073] [0.059] [0.076] [0.497] [0.253] [0.435] [0.203] [0.097] [0.178] [0.077]
In(ech) -0.038 -0.063 -0.016 -0.049 -0.024 -0.012 0.041 -0.072 0.058 -0.054**-0.066*** -0.035 -0.04 -0.061** -0.006 0.03 -0.101 -0.137 -0.07 -0.009 -0.144%* 0.001
[0.023] [0.109] [0.024] [0.054] [0.030] [0.033] [0.048] [0.041] [0.099] [0.024] [0.021] [0.022] [0.021] [0.016] [0.019] [0.176] [0.074] [0.117] [0.054] [0.025] [0.052] [0.021]
x*In(ecb) 0.015 0.39 -0.251** -0.217 -0.12 0.12 0.01 -0.02 0.226 -0.200** -0.135% -0.071 0.084 -0.194** -0.022 -0.468 -0.378 -0.16 -0.301 -0.084 0.229 -0.111
[0.074] [0.355] [0.083] [0.183] [0.100] [0.120] [0.152] [0.143] [0.275] [0.083] [0.073] [0.081] [0.063] [0.049] [0.064] (0.390] [0.213] [0.377] [0.172] [0.083] [0.150] [0.065]
Constant 0.046 0.055 0.027 0.069 0.037 0.007 -0.049 0.088 -0.1 0:067*%% 0.078** 0.04 0.046 0.076** 0.003 0.007 0.128 0.152 0.098 0.003 0.159*%* 0.002

[0.028] [0.132] (0.028] [0.066] [0.037] [0.041] (0.058] [0.049] [0.111] [0.029] [0.026] [0.026] [0.024] [0.019] [0.023] [0.213] [0.091] [0.148] [0.066] [0.030] [0.062] [0.025]

Observations 9 9 13 9 18 18 9 13 22 18 18 22 9 9 22 9 9 9 9 13 13 9
R-squared 0.973 0.553 0.978 0.848 0.919 0.878 0.972 0.937 0.603 0.968 0.97 0.962 0.984 0.995 0.953 0.305 0.878 0.801 0.963 0.963 0.835 0.99
Notes:
2z Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 2.15: Effect of Change in GDP on Price-cost Margins in the U.S.

Dependent Variable: y OLS ROLS RE FE
X OLI3AEEXRN (O SRR QRS N (F) ek
[0.016] [0.024] [0.016] [0.016]
In(GDP) 0.003%%  H0IO03EEE L S0I0031 % Q003 % %F
[0.001] [0.000] [0.001] [0.001]
x*In(GDP) Q.06 F =001t S010167 " 50 0165
[0.002] [0.003] [0.002] [0.002]
Constant ~0.020%3% 0 _01020%5  ~0.020%%% © -0.020FE"
[0.004] [0.004] (0.004] [0.004]
Observations 14226 14226 14226 14226
R-squared 0.794 0.794 0.798
Number of SICs 459 459

Notes:
Standard errors in brackets

k% k

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 2.16: Effect of Change in GDP on Price-cost Margins in the EU-6

Dependent Variable: y | OLS ROLS RE FE
X Q99T T 1997 0LI9gE R N, 109
[0.012]  [0.015]  [0.012]  [0.012]
In(GDP) 0.001 0.001 0.001 0.001
[0.001]  [0.001]  [0.001]  [0.001]
x*In(GDP) -0.005™*  =0.005* -0.005** -0.0605**
0.002]  [0.003]  [0.002]  [0.002]
Constant -0.001 -0.001 -0.001 -0.002
(0.006]  [0.006]  [0.006]  [0.006]
Observations 1204 1204 1204 1204
R-squared 0.769 0.769 0.772
Number of ISICs 22 22
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Table 2.17: Effect of Change in GDP on Price-cost Margins in the U.S. (2-digit level)

Dep. Var.: y l SIC20 SIC21 SIC22 SIC23 SIC24 SIC25 SIC26 SIC27 SIC28 SIC29 SIC30 SIC31 SIC32 SIC33 SIC34 SIC35 SIC36 SIC37 SIC38 SIC39

x 0.048 -0.0330.183*** -0.095% 0.470*** 0.021 0.180**-0.343**%0.278***0.340*** 0.447*** _0.056 0.457***0.283*** _0.038 0.309*** 0.035 -0.112 -0.009 0.174**
[0.049] [0.237] [0.054] [0.055] [0.069] [0.080] [0.072] [0.085] [0.068] [0.114] [0.057] [0.002] [0.067] [0.061] [0.050] [0.044] [0.050] [0.081] [0.076] [0.069]
In(GDP) 0.001  0.006 0.003 0.004** 0.003 0.001  0.001  -0.001  0.003 0 0.003*  0.006* 0.004*% 0.006*** 0.004%* 0.004*** 0.004** -0.001  0.002 0.003
[0.002] [0.008] [0.002] [0.002] [0.002] [0.003] [0.002] [0.003] [0.002] [0.004] [0.002] [0.003] [0.002] [0.002] [0.002] [0.001] [0.002] [0.003] [0.002] [0.002)
x*In(GDP) 0.026***0.052* 0.002 0.042%**-0.036***0.028*** 0.008 0.088*** 0.009 -0.016 -0.023***0.039***-0.020** -0.011 0.037*** _.0.006 0.033***(0.030%**0.043%** 0.014
[0.006] [0.031] [0.007] [0.007] [0.009] [0.010] [0.009] [0.011] [0.009) [0.015] [0.007] [0.012] [0.009] ([0.008] [0.006] [0.006]  [0.007] [0.010] [0.010] [0.009]
Constant -0.007 -0.034 -0.019 -0.024* -0.021 -0.009 -0.004 0.014 -0.017 0.002 -0.027** -0.033 -0.024 -0.043***_0.030%*-0.034***_0.035%** 0.008 -0.014 -0.019

[0.013] [0.062] [0.014] ([0.014] [0.018] [0.021] [0.019] [0.022] ([0.018] [0.029] [0.014] [0.025] [0.018] [0.016] [0.013] [0.011] [0.013] [0.023] [0.019] [0.017]

Observations 1519 124 713 961 527 403 527 434 899 1565 465 341 803 806 1178 1581 1147 558 527 558
R-squared 0.772 0.785 0.792 0.783 0.778 0.818 0.811 0.878 0.854 0.841 0.916 0.791 0.835 0.748 0.815 0.837 0.856 0.649 0.879 0.863
Notes:

(=2}
[S]

Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 2.18: Effect of Change in GDP on Price-cost Margins in the EU-6 (2-digit level)

Dep. Var.: y ] ISIC15 ISIC16 ISIC17 ISIC18 ISIC19 ISIC20 ISIC21 ISIC22ISIC23 I1SIC24 ISIC25 ISIC26 ISIC27 ISIC28 ISIC29 ISIC30 ISIC31 1SIC32 1S1C33 1SIC34 ISIC35 ISIC36

* 0.070*** 0.163* 0.325*** 0.239***0.114*** -0.004 0.174***0.128%**0.105%%0.247***0.206***0.286***0.100%*0.243***0.166***0.442**0.276***0.404***0.337***0.184*** (.064 0.279%**
[0.022] [0.091] [0.034] [0.052] [0.039] ([0.038] [0.055] [0.023] [0.053] [0.029] [0.022] [0.031] [0.045] [0.035] [0.025] [0.198] [0.047] [0.075] [0.060] [0.034] [0.061] [0.031]

In(GDP) 0 0.005 0 -0.002 -0.003  -0.005 -0.006 0 0.003 0.002 -0.001 0 0.001 0.002 0.001 0.014  -0.002 0.005 0.005 0 0.005 0.001
[0.002] [0.007] [0.003] [0.004] [0.003] [0.003] [0.004] [0.002] [0.004] ([0.002] [0.002] [0.002] {0.003] [0.003] [0.002] [0.015] [0.004] [0.005] [0.005] [0.003] [0.005] [0.002]

x*In(GDP) 0.010** 0.003 -0.027*** -0.019* 0.009 0.034*** 0.009 0.016*** 0.003 -0.011* -0.001 -0.009 0.004 -0.011 0.003 -0.064 -0.018* -0.040** -0.024* -0.01 0.004 -0.015%*
[0.004] [0.019] [0.007] [0.011] ([0.007] [0.007] [0.012] [0.004] [0.010] [0.005] [0.004] [0.006] [0.009] [0.007] [0.005] [0.041] [0.010] [0.016] [0.013] [0.007] [0.012] [0.006]

Constant 0.004  -0.03  0.019 0.033  0.022  0.028 0.040* -0.001 -0.015 -0.009 0.002  0.003 0.004 -0.015 -0.009 -0.072 0.011 -0.025 -0.024 0.005 -0.025 -0.005
[0.009] [0.041] ([0.016] ([0.022] (0.019] ([0.018] (0.023] [0.010] [0.026] [0.013] [0.011] [0.015] [0.019] [0.015] [0.012] [0.085] [0.020] [0.029] [0.026] [0.016] [0.029] [0.013]

Observations 37 37 61 37 69 69 37 61 a3 69 69 a3 37 37 91 37 37 37 37 61 61 37

R-squared 0.945  0.717  0.909 0.843  0.841 0.877  0.917 0.965  0.643  0.936  0.962 0.931 0.826  0.95 0.928 0.32  0.917  0.884 0.9 0.839  0.401  0.967

Notes:
& Standard errors in brackets

*significant at 10%; **significant at 5%; **¥significant at 1%



Chapter 3

Price-cost Margins:
Within-Industry

Heterogeneity

3.1 Introduction

This chapter analyses how within-industry heterogeneity affects price-cost mar-
gins in the U.S. manufacturing sector. It also serves to highlight issues relating
to the use of aggregate data. Researchers in recent times have become more
aware of various anomalies and counter-intuitive results that can be caused by
the use of aggregate data. The problem would not arise if one could assume that
the relationship between economic variables is homogeneous across individuals
but since this does not always hold, an aggregation bias can arise. Therefore,
we attempt to minimise this bias by aggregating data over more homogeneous

units as defined by market and product type instead of the standard industry
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classification. Ideally, firm-level data should be used to get to the root of the
aggregation bias but the most disaggregated data available in this case is at
the 4-digit level. Hence, it should be kept in mind that different markets can
co-exist even at this very disaggregated subset.

Initially, we examine the estimates of price-cost margins at the 4-digit level
and the implied cyclicality of them. The results highlight the wide range of
estimated price-cost margins that exists and the variability of the cyclicality
within these industries. We then investigate how market-specific and product-
specific characteristics influence margins and their resulting cyclicality. Market-
specific characteristics include the level of industry concentration, the degree of
export intensity and the technology type of the industry. The product-specific
characteristic is the durability of the product being produced. These factors
are taken to be exogenous determinants of the market structure since they are
influenced by such things as sunk costs, productivity, market flexibility, research
and development and access to capital, which are specific to industries.

Bain (1951) and Collins and Preston (1969) find that mark-ups are higher
in more concentrated industries whereas Holtermann (1973) fails to find a sig-
nificant link between them. In relation to exporting behaviour, Melitz (2003)
argues that the decision to become an exporter depends on the evolution of
productivity of the firm. Bernard and Jensen (1999) and Gorg and Warzyn-
ski (2003) show that exporters outperform non-exporters. Domowitz, Hubbard
and Petersen (1986, 1987, 1988) determine that price-cost margins behave more
pro-cyclically in concentrated industries and this prediction is also found in re-
search by Haskel, Martin and Small (1995) and Machin and Van Reenen (1993)
in UK. data. However, Rotemberg and Woodford (1991) disagree with this
hypothesis based on the pro-cyclicality of wages in concentrated industries. Bils

and Klenow (1998) suggest that the prices of durable goods behave more pro-
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cyclically than non-durable goods because the purchase of the former can be
postponed however Domowitz et al. (1988) disagree with this finding.

The results of the estimations of price-cost margins at the 4-digit level show
that the largest variation in mark-up is found in the ‘Chemicals and allied
products’ sector and the most homogeneous grouping is the ‘Petroleum and
coal products’ sector. The cyclicality of margins overall is found to be pro-
cyclical but analysis at the 4-digit level shows that, in fact, most industries
behave acyclically.

The degree of industry concentration is determined to have a significantly
positive effect on the price-cost margins of the manufacturing industries and a
counter-cyclical influence of this concentration on these margins is identified.
This latter result concurs with the theory of pro-cyclical wages in concentrated
industries. Also, it highlights that the positive effect of concentration on margins
is counteracted somewhat during economic expansions which can be explained
by entry taking place during booms hence the level and benefit of concentration
is reduced. As regards exporting intensity, exports have a significantly negative
impact on the performance measure and these too have a counter-cyclical effect
on the margins of exporters. The theory behind the latter result is that ex-
porters sell less to the domestic market that is enjoying an expansionary phase
and hence their mark-ups decline. As expected, high technology industries have
bigger mark-ups than low technology industries but the results of the cyclicality
analysis are not determined to be significant. Finally, non-durable good indus-
tries allow for higher margins than durable good industries, agreeing with the
prediction that the purchase of the former cannot be postponed so they can
command a larger mark-up. Further investigation shows that durable goods
constrain their industry margins during economic expansions permitting non-

durable good industries to have more pro-cyclical margins. A suggested reason
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for this finding of more counter-cyclical mark-ups for durable good industries is
that durable goods often need maintenance and after-sales expertise hence dur-
ing economic declines, when some firms may exit the industry, the remaining
ones are allowed to increase their margins since postponing the maintenance of
durable goods is not always possible.

The outline of the chapter is as follows: section 3.2 is an overview of the
literature in the area of market-specific and product-specific characteristics af-
fecting performance and their resulting cyclicality. Section 3.3 outlines the new
data sources. The empirical results are given in section 3.4 and finally section

3.5 concludes the chapter.
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3.2 Literature Review

The literature in this section focuses on a within-industry analysis. This is
to contrast with the literature in the previous chapter that focuses more on
estimation and overall cyclicality of price-cost margin estimates. One of the
reasons for this more detailed analysis is to do with the existence of a so-called
aggregation bias which has been identified as playing an important role in ac-
counting for counter-intuitive results and inconsistencies in applied economic
research.! Therefore, in order to achieve more homogeneous collections of data,
we split the data from the previous chapter by product and market type in an
attempt to obtain more consistent results. The literature is divided between
industry characteristics that affect performance and relating business cycles to

these industry features.

3.2.1 Characteristics Influencing Performance

Characteristics that can influence performance include the market and product
type. In our analysis, market type depends on the level of industry concentra-
tion, the degree of export intensity and the technology of the industry. Product
type refers to the durability of the good. All of these factors can affect the
profitability and mark-ups of an industry.

Investigating the correlation between profit levels and concentration ratios
began many decades ago. A cross-sectional analysis was carried out by Bain
(1951) on American manufacturing industries between 1936 and 1940. He tests
the hypothesis that the average profit levels for more concentrated industries is
above that of the less concentrated industries and finds evidence agreeing with
his prediction but points out that limited data or variable definitions may play

a role in his results. He also finds that no obvious link exists between absolute

LGarrett (2003), Chang and Hong (2003), Cherry and List (2002), Feenstra and Hanson
(2000)
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size and profit rates. Hart and Morgan (1975) also find a positive link between
levels of price-cost margins and concentration ratios in the U.K. manufacturing
sector using a sample of 113 industries. Collins and Preston (1969) also concur
with the now conventional economic prediction that highly concentrated markets
allow larger profits to be earned because of the lower level of competition. Their
analysis is conducted on U.S. manufacturing data. Their paper finds that the
strength of the association between concentration and margins increases between
the two periods. Also, higher levels of concentration and larger margins tend
to be more prominent in consumer good industries rather than producer good
industries. However, both Holtermann (1973) and Khalilzadeh-Shirazi (1974)
fail to find a significant relationship between profits and seller concentration.
Both authors focus on U.K. manufacturing data. Holtermann (1973) finds that
labour productivity increases with seller concentration but no significance is
found between higher profits and concentration. Khalilzadeh-Shirazi fails to
find the hypothesised link but concedes that the insignificant results could be
due to possible multicollinearity in the regression equation.

It is generally believed that exporters outperform non-exporters as they ben-
efit from economies of scale by producing larger quantities. They can sell more
since they are not constrained by a domestic market hence, exporters should
enjoy higher margins than non-exporters. Bernard, Eaton, Jensen and Kortum
(2003) find that more efficient producers are more likely to become exporters
for two reasons. Firstly, they tend to have more efficient rivals and hence charge
a lower price therefore they sell more on the domestic market and also beat ri-
vals on the export market. Secondly, these producers have cost advantages over
their competitors hence they set higher mark-ups and have higher productivity
levels and thus are more likely to enter the export market. However, it should

be noted that it is difficult to test a theory of self-selection into exporting using
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sector level data. Bernard and Jensen (1999) empirically investigate the theory
that exporters perform better than non-exporters in the U.S. manufacturing
sector. The data used is firm-level data for approximately 60.000 firms. Their
results show that exporters are less likely to fail and have higher employment
growth. However, other results suggest that productivity and wage growth may
not be superior for exporters over the long term. Their study advocates good
firms becoming exporters as opposed to exporters being good firms. A more
recent study by Gorg and Warzynski (2003) investigates whether exporting ac-
tivity affects the price-cost margins of firms in the U.K. manufacturing sector.
There are two conflicting aspects to trade. A movement from autarky to free
trade would allow imports to compete in the domestic market and thus reduce
mark-ups however increased exports for a domestic firm could increase profits.
The analysis is carried out using firm-level data in the U.K. The findings of this
paper are that exporters enjoy higher mark-ups than non-exporters. However,
when the data is split between homogeneous and differentiated good sectors,

the result only holds for the differentiated good sectors.

3.2.2 Within-Industry Cyclicality

It is generally the case that the mark-ups in concentrated sectors tend to be-
have more pro-cyclically than those in less concentrated sectors. There has
been plenty of research to prove this hypothesis. Domowitz, Hubbard and Pe-
tersen (1986) investigate the relationship between economic fluctuations and
price-cost margins and find that their results correspond to the hypothesis of
more pro-cyclical margins in more concentrated sectors. They use a panel of
U.S. manufacturing industries between 1958 and 1981. Over the period, there
is an obvious narrowing of the gap between the margins of concentrated and

less concentrated sectors. The authors suggest that this is mainly due to the
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fact that the margins of producer good sectors, which are more concentrated,
declined dramatically after 1973. They also investigate the impact of increased
imports on mark-ups. Imports are shown to have grown the most in concen-
trated sectors and hence there is a significantly negative relationship between
imports and margins, especially in concentrated sectors. This result also ac-
counts for the observed reduction in the range of margins between concentrated
and unconcentrated sectors. As a consequence of their results, the authors high-
light the fact that links between industry concentration and mark-ups are likely
to be biased if no control is made for business cycle fluctuations.

Another paper by these authors, a year later, tests the predictions of Green
and Porter (1984) and Rotemberg and Saloner (1986). Domowitz, Hubbard
and Petersen (1987) find little evidence of price wars during either booms or
recessions. The data used is U.S. manufacturing data. The results suggest
that price-cost margins tend to behave pro-cyclically in industries that have a
high degree of market power. Also, they support the hypothesis that price-
cost margins in concentrated sectors are higher than those in non-concentrated
industries but this is only true for producer good industries.

Domowitz, Hubbard and Petersen (1988) investigate the cyclicality of mar-
gins dependent upon the market structure and the product type. The cycle
variable used is aggregate capacity utilisation. Initially, they estimate indus-
try mark-ups using Hall’s (1988) methodology and a fixed-effects within group
estimator. They find that industry concentration, import competition and the
degree of unionisation, which is a proxy for excess labour capacity, have an effect
on mark-ups. Margins are estimated to fluctuate substantially over the busi-
ness cycle and this is especially true for durable rather that non-durable goods.
Price-cost margins are found to be pro-cyclical in general and more pro-cyclical

in concentrated industries. Margins are also more pro-cyclical in non-durable
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good industries. However, in concentrated durable good industries, they tend to
be acyclical or slightly counter-cyclical. Mark-ups are related to concentration
levels for durable and consumer goods but not for producer goods. In the for-
mer case, concentration ratios have a small but statistically significant positive
effect. Import competition is used to reduce concentration levels in industries.
The degree of unionisation tends to reduce mark-ups and is important in all in-
dustries. Hence, labour hoarding is likely to exist. However, the authors believe
that margins may vary over the business cycle so that excess capacity may not
exist in all states of demand or that high price-cost margins may exist with a
rapidly rising marginal cost schedule.

Another paper showing that mark-ups behave pro-cyclically in more con-
centrated industries is by Machin and Van Reenen (1993). They begin by
investigating the cyclicality of price-cost margins of a panel of large quoted
U.K. companies between 1972 and 1986. These results suggest that mark-ups
behave pro-cyclically since there is an observed strong decline in them during
the recession of 1980/1981. Margins are estimated to be a function of both
firm-specific and market-specific factors. The firm-specific factors are generally
market share and the margin in the previous period, the main indusfry—speciﬁc
factor is industry concentration. This main result of pro-cyclicality is especially
true for concentrated industries and this result continues to hold for consumer
durable and non-durable good industries and producer good industries. How-
ever, the timing of the impact of fluctuating business cycles on mark-ups in
these industries is determined to occur with a lag.

The results of Haskel, Martin and Small (1995) agree with those of Machin
and Van Reenen (1993) showing that pro-cyclical mark-ups exist in the U.K.
manufacturing sector. The authors estimate price-cost margins using Hall’s

(1988) methodology. They find an average mark-up of 2 for the entire manu-
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facturing sector suggesting that imperfect competition exists in the sector. To
determine the cyclicality of mark-ups robustly, the authors use various measures
of cycle indicators. These include aggregate capacity utilisation, the industry
unemployment rate and a measure of skill shortages. Each of the estimations
confirms that mark-ups behave pro-cyclically and are higher in more concen-
trated industries. Relaxing the assumption of constant returns to scale still
concurs with the predictions of pro-cyclical mark-ups.

Research outside the U.S. and U.K. is less numerous but Neumann, Bobel
and Haid (1983) investigate the cyclicality of price-cost margins in West Ger-
many. Their results suggest that the margins behave pro-cyclically and this is
especially true for concentrated sectors. During economic declines, the degree
of industry concentration has a distinctly negative effect on price-cost margins.
The effect of imports on margins is most pronounced during recessions where the
influence is significantly negative. Surprisingly, the effect of exports on margins
is also estimated to be unfavourable. Vertical integration, on the other hand,
is determined to have the most significant positive effect on price-cost margins
during recessions.

However, not all research agrees with the hypothesis of more pro-cyclical
mark-ups in concentrated industries. Rotemberg and Woodford (1991) is a case
in point. They present evidence suggesting that mark-up variations at cycli-
cal frequencies may be due to the changes in the ability of firms to collude
over time. The mark-up variations also account for changes in the demand for
labour. The empirical analysis of this paper is carried out on 2-digit U.S. man-
ufacturing data. The results suggest that mark-ups behave counter-cyclically
and that there is greater variability of mark-ups in concentrated sectors than
in less concentrated sectors. Wages are found to act more pro-cyclically in con-

centrated sectors and there is a negative correlation between employment and
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mark-ups, which is more pronounced in concentrated industries. The implicit
collusion model, showing counter-cyclical mark-ups, suggests that an increase in
aggregate demand reduces mark-ups in relatively concentrated sectors and that
there is a reduced effect in less concentrated sectors. Hence, mark-ups tend to
behave more counter-cyclically in concentrated markets.

Another paper by Bils (1987) also disagrees with proposal of margins behav-
ing more pro-cyclically in more concentrated industries. He proposes that rigidi-
ties in the employment sector can cause price-cost margins to behave counter-
cyclically. His analysis is also based on 2-digit U.S. manufacturing data. The
marginal cost is calculated from the marginal wage and a distinction is made
between normal hours and overtime hours. The marginal wage comes from the
marginal cost which depends on the assumed production function. The rea-
son for the counter-cyclicality is that when aggregate demand increases, labour
costs increase either because of hiring extra stafl or overtime payments and this
increases marginal cost. Prices increase but by less than the increase in costs
hence margins fall during a boom. It is the cost and not the price changes that
generate cyclical movements in mark-ups. This holds for all U.S. manufacturing
industries except three sectors which are ‘Lumber and wood products’, ‘Motor
vehicles’ and ‘Paper products’. The author also finds that short run marginal
costs behave pro-cyclically. An increase of 10% in employment is associated
with a 2.4% increase in marginal cost. The final results suggest that concen-
tration levels do not seem to be important in determining the cyclicality of the
margins and price-cost margins behave very counter-cyclically for both durable
and non-durable goods due to the imperfect flexibility of employment.

Finally, Bils and Klenow (1998) investigate links between business cycles
and product types. The theory is that prices of luxury and durable goods

should behave more pro-cyclically than necessities and non-durable goods since
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the purchase of the former pair can be delayed. The analysis is carried out on
U.S. manufacturing data taken from the NBER Productivity Database. They
demonstrate that industry prices for durable and luxury goods behave more pro-
cyclically than for non-durable and necessity goods. Also, productivity tends
to be more pro-cyclical in the industries that produce these durable and luxury

products.



3.3 Data

The main datasets used in the analysis are the U.S. NBER-CES Manufacturing
Industry Database compiled by Eric J. Bartelsman, Randy A. Becker and Wayne
B. Gray, described in the previous chapter and the U.S. Imports, Ezports and
Tariffs Data, 1989-2001 dataset compiled by Robert C. Feenstra, John Romalis
and Peter K. Schott. This is also available from the NBER website. The
latter dataset is a panel containing information on trade variables for 389 4-
digit sectors between 1989 and 2001. We employ data between 1989 and 1996
and the 1987 Standard Industrial Classification (SIC) is used.

As in the previous chapter, the variables used in the analysis are the total
value of shipments (PQ), the total number of employees (L), the total payroll
(Pr), the total cost of materials (Pys M), the total real capital stock (K) and
the price deflator (P;). The rental price of capital (Pk) is also calculated in
the same manner as the previous chapter, with r being the real interest rate
and  being the depreciation rate. The new variable, the export value (X)) is
the selling price or cost if not sold, including inland freight, insurance and other
charges to the U.S. port of export, but excluding unconditional discounts and
commissions. This value is called the f.a.s. (free alongside ship) value.? We use
export intensity (Xint) in the analysis which is the share of exports in the total
value of shipments.?

The data on Gross Domestic Product (GDP) is taken from DG ECFIN's
AMECO database and it is GDP at current market prices. The data for the
U.S. concentration ratios is from the U.S. Census Bureau.* These concentration
ratios represent the shipment shares of the four largest firms operating in the

industry. The technology classifications are taken from the OECD Technology

2Summary statistics of exports are shown in Table A.10 of Appendix.
3Xint = X/PQ
4http://www.census.gov/epcd /www/concentration92-47 xls
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Grouping® and the durability of goods follows those specified by Rotemberg and

Saloner (1986).5

5List of sectors is shown in Table A.11 of the Appendix.
SDurable good industries: SIC=24, 25, 32, 33, 34, 35, 36, 37, 38; Non-durable good indus-
tries: SIC=20, 21, 22, 23, 26, 27, 28,29, 30, 31
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3.4 Empirical Results

3.4.1 Disaggregated Price-cost Margins

The estimates for industry price-cost margins at the 2-digit level are shown
in the previous chapter. The overall estimate for the entire manufacturing
sector is 0.257, which implies a mark-up of 1.35 for any of the four estimations.
All sectors have price-cost margins that are significantly different from zero.
The largest mark-up of 1.58 is found in the ‘Tobacco manufactures’ sector.
This is closely followed by the ‘Chemicals and allied products’ sector (1.53),
the ‘Printing and publishing’ sector (1.50) and the ‘Instruments and related
products’ sector (1.48). The lowest mark-up is that of 1.23 for ‘Transportation
equipment’, followed closely by ‘Lumber and wood products’ (1.241) and ‘Textile
mill products’ (1.244).

Analysis at the 4-digit level is carried out and the overview of the range of
mark-ups is shown in table 3.1.7 By aggregating up to a 2-digit level, informa-
tion is being lost. As can be seen here, it is more severe in some sectors than
others. In sector 28 (‘Chemicals and allied products’), the maximum mark-up is
almost double the minimum within the 2-digit sector. The most homogeneous
group is sector 29 (‘Petroleum and coal products’) where the difference between
the highest and lowest mark-up is only 0.22.

In the previous chapter, the interaction term of in(GDPF;) and Az, implies
pro-cyclical price-cost margins for the entire U.S. manufacturing sector. This is
true for each of the four estimation techniques and all are significant at the 1%
level. Examination at the 4-digit level yields the results in table 3.2. Here, the
percentage of observations that fall into each category is shown. Examination of

these results indicates that some sectors are predicted to behave pro- or counter-

"The price-cost margins and mark-ups for each 4-digit sector can be found in Table A.12
of the Appendix.
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cyclically even when the majority of the sub-sectors are in fact acyclical.
Therefore, an alternative way of classifving sectors instead of the standard
industry classification is by the market or product type. In this case, the market
type is divided by the degree of industry concentration, export intensity and the
type of industry technology. The product type is split by the durability of the
product produced. This split is based on exogenous supply side characteristics

and not competitive pressure or demand side characteristics.

3.4.2 Industry Concentration

In normal circumstances, it is expected that the margins in a particular industry
are higher when concentration levels are also high. This is because the more
concentrated a sector, the less competition that exists and hence the larger the
potential profit. Concentration is measured by the percentage value of shipments
owned by the top four firms in that sector. The following regression equation is

run to analyse this theory:®

Ayir = po + p1Azi + poln(C4yy) + p3ln(Clyy) * Az + €4t (3:1)

where (n(C4) is the log of the concentration ratio.

The overall results for the manufacturing sector are displayed in table 3.3.
The interaction term is positive and statistically significant for each of the four
regression methods, all of which are significant at either the 1% or the 5%
level. This means that price-cost margins and concentration move in the same
direction, supporting the theory that more concentrated sectors have higher

price-cost margins. Specifically, a 10% increase in industry concentration would

8 As before, equations (3.1), (3.2), (3.3), (3.4), (3.5), (3.6), (3.7) and (3.8) include the proxies
separately so as to capture any differences between the primal and dual Solow residual that
is not explained by market power as in Oliveira Martins and Scarpetta (1999).
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be associated with a 0.18 percentage point increase in the margin.

Since the degree of concentration has a significantly positive effect on mar-
gins, we split the data into quartiles and calculate the resulting mark-up for
each grouping.® The results are shown in table 3.4. As expected, the most
concentrated industries enjoy the highest mark-up of 1.338 but surprisingly, the
two lowest quartiles have higher mark-ups than quartile 2. This implies that
only the very top end of market concentration allows higher mark-ups. These
results of higher mark-ups in more concentrated sectors agree with the findings
of Bain (1951), Collins and Preston (1969) and Hart and Morgan (1975).

To determine whether business cycles affect the price-cost margins of con-

centrated industries, the following regression is analysed:

Ayit = ¢o + 01Axi + d2ln(Chit) + ¢3in(GDPy) + d4ln(C4yy) * Axyy

+¢5in(GDP;) x Axy + ¢6ln(C4yy) x In(GDPy) * Az + e+ (3.2)

where (n(G DP) is the log of gross domestic product at current market prices.

The final interaction term in table 3.5 shows a negative effect for each of
the four estimation techniques, though only three of these are significant. This
suggests that the positive effect of industry concentration on margins is curtailed
during economic upturns where possible increased entry during these periods
reduces the mark-ups. Also, it implies that margins in concentrated sectors tend
to behave more counter-cyclically than in less concentrated sectors. This result
agrees with that of Rotemberg and Woodford (1991), who argue that wages

behave more pro-cyclically in concentrated industries and that of Chevalier and

9Quartile 1: Concentration greater than or equal to 53%. Quartile 2: Concentration greater
than or equal to 35% and less than 53%. Quartile 3: Concentration greater than or equal to
22% and less than 35%. Quartile 4: Concentration less than 22%.
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Scharfstein (1995), because of liquidity constraints. Both cases show that mark-
ups tend to move counter-cyclically. However, our findings are at odds with
Domowitz, Hubbard and Petersen (1986, 1987, 1988) bit this could be to do
with the difference in the time periods analysed or the estimation technique

used.

3.4.3 Exports

Exports increase the market size and therefore may allow for the generation of

higher margins. To investigate this hypothesis, we run the following regression:

Ayt = 1o + mAx + noln(Xint,s) + naln(Xint;) * Az + 244 (3.3)

where In(Xint) is log of export intensity.

The results can be seen in table 3.6 but they do not concur with the hy-
pothesis that exports have a positive effect on price-cost margins. In fact the
relationship is determined to be significantly negative but only three of the four
estimations are significant at the 5% level.

Since the results imply that exports have a significantly negative effect on
margins, we split the data into quartiles to highlight the differences between
export-intensive and non-export-intensive industries and calculate the resulting
mark-up.!’ The results are shown in table 3.7 and concur with the previous
result of generally higher mark-ups for low export-intensive industries, though

the difference between the highest and lowest quartiles is only 0.051. The nega-

10Quartile 1: Export intensity greater than or equal to 0.198 and less than 1. Quartile
2: Export intensity greater than or equal to 0.0965 and less than 0.198. Quartile 3: Export
intensity greater than or equal to 0.0327 and less than 0.0965. Quartile 4: Export intensity
greater than or equal to 0 and less than 0.0327.
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tive influence of exports on mark-ups agrees with the predictions Neuman et al.
(1983). Our result contrasts with the positive influence of exports on mark-ups
found by Gorg and Warzynski (2003), Bernard et al. (2003) and Bernard and
Jensen (1999).

To determine whether business cycles influence the margins of export-intensive
industries versus non-export-intensive industries, we analyse the following equa-

tion:

Ay = Yo +UV1Azxy + L"gln(Xinti,) 17 U"gln(GDPg) SI u"4ln(Xintit) HAN o

+UsIn(GDP;) * Azyy + Yeln(Xinty) * In(GDPy) * Azyy + €54 (3.4)

These results shown in table 3.8, based on the final interaction term, imply
that the margins of export-intensive industries tend to behave counter-cyclically.
This prediction would agree with the hypothesis that during upturns in ag-
gregate demand, an industry that depends heavily on exports finds that their
margins are being curtailed because they are selling more to areas outside the
economic expansion. They benefit less from the economic improvement than

those industries that sell solely to the domestic market.

3.4.4 Technology Groupings

High technology firms are expected to be very profitable so we therefore analyse
how the level of technology affects price-cost margins in the U.S. manufacturing
sector. One expects that high technology sectors have higher mark-ups than low
technology sectors. The sectors are classified according to the OECD Technology

Grouping. We estimate (3.5) and the results are shown in table 3.9.
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Ayis = 0o + ©1Ax; + patech; + pstech; x Az + €44 (3.5)

where tech is the technology dummy coded between 1 (HT) and 4 (LT).

High technology (HT) sectors are classified as type 1 with low technology
(LT) sectors classified as type 4. There is a significant negative link between
technology and margins which implies that the higher the technology classifi-
cation number, the lower the margin. This means the lower the technology of
the industry, the lower the resulting margin which is the expected result. The
resulting mark-up by technology type is shown in table 3.10. Our results show
an obvious difference in mark-ups between the high technology sector and the
low technology sector. The high technology mark-up is estimated to be 1.425
whereas the low technology mark-up is 1.321.

Since, business cycles are likely to affect the demand for high technology
products, we investigate the resultant effect of these cycles on the margins of

the technology groupings. The following regression is estimated:

Ayit = wo + w1Azy + wotech; + w3ln(GDP;) + watech; ¥ Axyy

+wsln(GDP;) * Az + wetech; *x In(GDPy) * Az + €4t (3.6)

The results in table 3.11 suggest that, contrary to our hypothesis, there is
no significant relationship between business cycles and the price-cost margins

of different technology industries.
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3.4.5 Durability of Goods

Since non-durable goods have to be purchased regardless of economic conditions,
it is expected that industries producing these types of goods enjoy a higher price-
cost margin than durable good industries. The following regression is run to

determine how the durability of a good affects resulting margins:

Ayir = wo + w1Azi + wodur dummy + wadur dummy x Az, + e, (3.7)

where dur_dummy is the durability dummy.

The results in table 3.12 imply that durable goods have a significantly nega-
tive impact on price-cost margins and this is true for each estimation technique.
This coincides with our prediction of durable good sectors having lower margins
than those of non-durable good sectors since the purchase of the former can be
delayed.

Table 3.13 concurs with the prediction of higher mark-ups for non-durable
good industries, though the difference is only 0.018. These results agree with
Shapiro (1987) who finds that there is a large degree of monopoly power in
non-durable manufacturing good industries in the U.S.

The results follow through to the effect of economic expansions and declines
on the margins of durable good industries with the following regression being

analysed:

Ayir = (o + G Azt + Codur_dummy + (3in(GDP;) + (qdur dummy * Az

+(5In(GDPy) * Az + Cgdur_dummy = In(GDPy) * Az + £44(3.8)
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The prediction from table 3.14 is that durable goods cause margins to behave
more counter-cyclically than their non-durable good counterparts confirming the
theory that durable good industries cannot increase their mark-ups even during
expansionary periods as consumers can do without purchasing them. The results
contrast with Bils (1987) who finds counter-cyclical price-cost margins for both
durable and non-durable good industries. He suggests that this is to do with
the inflexibility of employment. Bils and Klenow (1998) also find the reverse of
our result but their techniques are Seemingly Unrelated Regressions (SUR) and
Generalised Method of Moments (GMM). However, Domowitz et al. (1988)
concur with our prediction of more counter-cyclical margins in durable good
industries as they find that the margins of non-durable good industries tend to
behave more pro-cyclically. An explanation for this result, based on Titman
(1984), is that during economic declines when exit is likely to take place, the
remaining producers are allowed to increase their margins since durable goods
are the type that may require maintenance. Thus leading to counter-cyclical

mark-ups in durable good industries.
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3.5 Conclision

This chapter highlights the differences that can be obtained depending on the
level of data aggregation used in the analysis and points to an aggregation bias
that exists when aggregating over heterogeneous units. This chapter attempts
to create more homogeneous groupings of data by examining within-industry
variations in the U.S. manufacturing sector. However, it should be noted that
ideally, firm-level data should be used to remove the aggregation bias but this
data is not available. Therefore, this entails an investigation of the effect of
market-specific and product-specific characteristics on price-cost margins and
the resulting cyclicality of these factors. The split of the data by these charac-
teristics is exogenous to business cycle fluctuations since they depend upon the
industry-specific characteristics.

The analysis shows that using aggregate data can hide substantial informa-
tion that is even available at the industry level. A considerable variation in
mark-ups is found when they are computed at the 4-digit level as opposed to
the overall level or the 2-digit level. Also, the overall pro-cyclicality of price-
cost margins estimated in the previous chapter is contrasted with the majority
of 4-digit industries which are in fact acyclical.

The results confirm that highly concentrated industries enjoy significantly
higher mark-ups than less concentrated ones. High technology goods are deter-
mined to have a positive effect on margins whereas export intensity and durable
goods have a significantly negative effect on them. This latter result is ex-
pected since the purchase of these goods may be postponed. In relation to the
cyclicality of each of these characteristics, we find that the degree of concen-
tration, the export intensity of the industry and durability of the good induce
counter-cyclical influences on price-cost margins. The result of the concentra-

tion analysis can be explained by pro-cyclical wages in concentrated industries.
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Also, during expansions, there is likely to be entry into markets hence the pos-
itive effect of concentration is offset somewhat during these periods. A high
degree of exporting prevents industries from fully benefiting from economic ex-
pansions in the domestic market thus the negative result. Finally, the purchase
of durable goods can still be postponed during booms and after-sales in those
industries may become more important during slumps, if some firms exit the
industry thereby allowing those remaining to increase their mark-ups.!’ The
technology type of the industry has no significant impact on the cyclicality of
the resulting price-cost margins.

Overall, the results show that both market-specific and product-specific char-
acteristics play an important role in determining the performance of industries.
The next two chapters focus on how industry-specific financial structures influ-

ence long run market structures using firm-level data.

HTitman (1984)
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Table 3.1: Range of Mark-ups at 4-digit level

SIC87 | Min Max

20— 1.073  2.066
21— 1.075 2.126
22— 1.128 1.387
23— 1.142 1.413
24— 1.162 1.401
25— 1.13 1.513
26— 1.145 1.541
27— 1.228 1.972
28— 1.263 2.457
29— 1.153  1.37
30~ 1.238 1.548
31- 1.203 1.457
32— 1:217 1.65
33— 1.104 1.509
34~ 1.187 2.001
35— 1.203 1.619
36— 1.213 +1.792
37— 1.072  1.464
38— 1.306 1.981
39— 1.176  1.593
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Table 3.2: Cyclicality of Price-cost Margins (% of significant observations)

SIC87 | Pro Counter N/S | 2-digit | No. of Industries

20— 32.65 ; 67.35 Pro 49
21- 50 . 50 Pro 4

22— 13.04 8.7 78.26 n/s 28
23— 29.03 70.97 Pro 31
24— . 29.41 70.59 | Counter 17
25— 15.38 7.69 76.92 Pro 13
26— 17.65 17.65 64.71 n/s 17
27— 57.14 : 42.86 Pro 14
28— 17.24 20.69 62.07 n/s 29
29— 20 40 40 n/s 5

30— ; 33.33 66.67 | Counter 15
31- 9.09 ; 90.91 Pro L1
32— 7.69 30.77 61.54 | Counter 26
33— 11.54 23.08 65.38 n/s 26
34— 15.79 10.53 73.68 Pro 38
35— 9.8 9.8 80.39 n/s 51
36— 40.54 10.81 48.65 Pro 37
37- 29.29 17131 66.67 Pro 18
38— 41.18 5.88 52.94 Pro 17
39- 16.67 : 83.33 n/s 18

Note:
N/S is Not Significant
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Table 3.3: Price-cost Margins & Industry Concentration

Dependent Variable: y [  OLS ROLS RE FE
X R A 0o ot SR T 17 2T i | Bt
[0.016] [0.024] [0.016] [0.016]
In(C4) 0.004F%% S0:0047%E: 10i0045E T 010167F*
(0.002)  [0.002]  [0.002] [0.006]
x*In(C4) Q101876 0.018%* 0.018%* 0i018E:"
[0.004] [0.007] [0.004] [0.004]
Constant -0.016**% -0.016*** -0.016*** -0.058*%**
[0.006] [0.005] [0.006] [0.019]
Observations 3046 3046 3046 3046
R-squared 0.712 0:712 0.741
Number of SICs 459 459
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Table 3.4: Mark-ups by Quartile of Industry Concentration

Mark-ups | US.
Quartile 1 Highest degree of concentration | 1.338
Quartile 2 1.294
Quartile 3 1.299
Quartile 4 Lowest degree of concentration | 1.299
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Table 3.5: Cyclicality, Price-cost Margins & Industry Concentration

Dependent Variable: y | OLS ROLS RE FE
X -0.390%* -0.39 -0.390* -0.354
[0.212] [0.466] [0.212] [0.218]
In(C4) 0/004xEx NG0QAREF 000485 S0I016EE*
(0.002] [0.002] [0.002] [0.006]
In(GDP) 01003 0:003** 0.003** 0.003**
(0.001] [0.001] [0.001] [0.001]
x*In(C4) 0.199%**  0.199  0.199%**  (.185%**
[0.059] [0.131] [0.059] [0.061]
x*In(GDP) 0.074tE* 0.074 0.074% %% 0/070%*
[0.028] [0.060] [0.028] [0.029]
x*In(C4)*In(GDP) -0.024*** -0.024 =0:024% % _(0.022%**
[0.008] 0.017] [0.008] [0.008]
Constant -0.036*** -0.036*** -0.036*** -0.077***
0.011] [0.010] [0.011] [0.021]
Observations 3046 3046 3046 3046
R-squared 0.714 0.714 0.743
Number of SICs 459 459
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 3.6: Price-cost Margins & Export Intensity

Dependent Variable: y | OLS ROLS RE FE
% 0.278%%* IQDTRTER (278 N [ 27k,
[0.008] [0.018] [0.008] [0.008]
In(Xint) 0.001%* 0.001 0.001* 0.004
(0.001]  [0.001]  [0.001]  [0.003]
x*In(Xint) 0.007**  -0.007  -0.007**  -0.007**
[0.003] [0.006] [0.003] [0.003]
Constant 0.006%** 0.006*** 0.006%5** 0.015%*
(0.002]  [0.002]  [0.002]  [0.008]
Observations 3063 3063 3063 3063
R-squared 0.628 0.628 0.64
Number of SICs 387 387

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%;
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Table 3.7: Mark-ups by Quartile of Export Intensity

Mark-ups U.sS.
Quartile 1 Highest export intensity | 1.400
Quartile 2 1.430
Quartile 3 1.395
Quartile 4 Lowest export intensity | 1.451
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Table 3.8: Cyclicality, Price-cost Margins & Export Intensity

Dependent Variable: y |  OLS ROLS RE FE
X -0.594 -0.594 -0.594 -0.201
[0.745] [1.189] [0.745] [0.800]
In(Xint) 0.001 0.001 0.001 0.007**
[0.001] [0.001] [0.001] [0.003]
In(GDP) -0.040%**  -0.040*** _0.040*** -0.046***
[0.007] [0.007] [0.007] [0.008]
x*In(Xint) 0.626** 0.626* 0.626** 06935+
[0.245] [0.366] [0.245] [0.262]
x*In(GDP) 0.099 0.099 0.099 0.054
[0.085] [0.136) [0.085)] [0.091]
x*In(Xint)*In(GDP) -0.072%%%  _0.072%  -0.072%**  _0.080***
[0.028] [0.042) [0.028] [0.030]
Constant 0:360***  “0.360*** 0.360% %" (0] Okttt
[0.064] [0.060] [0.064] [0.076]
Observations 3063 3063 3063 3063
R-squared 0.635 0.635 0.647
Number of SICs 387 387

Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 3.9: Price-cost Margins & Technology

Dependent Variable: y ] OLS ROLS RE FE
X (320X HGI3D R3O IR D REE
[0.004] [0.005] [0.004] [0.004]
tech 0,001 20,0015 10.0015* 0
[0.000] [0.000] [0.000] [0.000]
x*tech =0/021 J0l0218 S0.021F 00205
[0.001] [0.002] [0.001] [0.001]
Constant -0.003* -0.003* -0.003* 0.001***
[0.001] [0.001] [0.001] [0.000]
Observations 14226 14226 14226 14226
R-squared 0.797 0.797 0.801
Number of SICs 459 459

Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***
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Table 3.10: Mark-ups by Technology Grouping

Mark-ups | U.s.
High Technology (1) 1.425
Medium High Technology (2) | 1.408
Medium Low Technology (3) | 1.312
Low Technology (4) 1.321
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Table 3.11: Cyclicality, Price-cost Margins & Technology

Dependent Variable: y | OLS ROLS RE FE
X 012267 = 0,226 N0 22602267
[0.051] [0.076] [0.051] [0.051]
tech 00014 S 0.001%8> 01001 EF 0
[0.000] [0.000] [0.000] [0.000]
In(GDP) 0,003%Er " 0:003%%* | 0:003%F © | 0.0035F
[0.001] [0.000] (0.001] 0.001]
x*tech -0.029* -0.029 -0.029* -0.029*
[0.016) [0.023) 0.016] [0.016]
x*In(GDP) 0.012* 0.012 0.012* 0.012*
0.007] [0.010] 0.007) 0.007]
x*tech*In(GDP) 0.001 0.001 0.001 0.001
(0.002] 0.003] [0.002] 0.002]
Constant -01024%F T -0:024%% -0:024%FF -0.021%*%*
[0.004] [0.004] [0.004] [0.004]
Observations 14226 14226 14226 14226
R-squared 0.798 0.798 0.802
Number of SICs 459 459
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 3.12: Price-cost Margins & Durable Goods

Dependent Variable: y | OLS ROLS RE FE
% 02615 10261%*" 0261 0.262%**
(0.002)  [0.003] [0.002] 0.002)
dur_dummy -0.004%**  -0.004***  -0.004*** 0
(0.001]  [0.001] [0.001] [0.000]
x*dur_dummy -0:010%** -0.010%** -=0:010*** -0.010***
0.002)  [0.004] 0.002] [0.002]
Constant 00085 (.00 % 0.003*7* | 0.001***
0.001]  [0.001]  [0.001]  [0.000]
Observations 13668 13668 13668 13668
R-squared 0.79 0.79 0.794
Number of SICs 441 441

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 3.13: Mark-ups by Durability of Goods

Mark-ups | U.S.
Non-durable goods | 1.354
Durable goods 1.336
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Table 3.14: Cyclicality, Price-cost Margins & Durable Goods

Dependent Variable: y I OLS ROLS RE FE
G 0.091%#* T gigglEEE" g 091 L ag5eE
0.024]  [0.035]  [0.024]  [0.024]
dur_dummy -0.004%**  -0.004***  -0.004*** 0
[0.001] [0.001] [0.001] [0.000]
In(GDP) 0.003*** 0.003*** 0.003*** 0.003%**
0.001]  [0.000]  [0.001]  [0.001]
x*dur_dummy 0.073** 0.073 0. 073** 0.070**
[0.032] [0.048] [0.032] [0.032]
x*In(GDP) 0.022% 0.022%*%F (Q.022"** 0.022F*
[0.003] [0.004] [0.003) 0.003]
x*dur_.dummy*In(GDP) -0.011%*%*  -0.011*  -0.011***  -0.010**
[0.004] [0.006] (0.004] [0.004]
Constant -0.018***  _0.018%**  -0.018*** -0.020***
[0.004] [0.004] [0.004] [0.004]
Observations 13668 13668 13668 13668
R-squared 0.792 0.792 0.795
Number of SICs 441 441
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Chapter 4

Financial Structures and

Industry Results

4.1 Introduction

This chapter investigates differences between industry financial structures and
examines how these industry-specific capital structures can affect market struc-
tures. Schwartz and Aronson (1967) are among the first researchers to identify
the differences between the financial structures of certain industries. Much later,
Showalter (1999) acknowledges the significant role that industries play in deter-
mining the capital structure choice of firms. This chapter goes a step further
and shows how the industry-specific financial structures can in turn influence
the market structure.

The link between finance and industrial organisation became very popular
in research from the eighties onwards. Up until this point, most of the research
looked at these two areas exclusively. Studies on the finance side began with

the principle that debt should be chosen above equity to finance investment.
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This is because the user cost of capital is lower with debt than equity since
interest payments are tax deductible but dividend payments are not. This
proposition has to be balanced with the increased probability of financial distress
due to possibility of the firm being forced into liquidation for non-repayment
of its debts. A mountain of research investigating this issue about which effect
dominates and the existence of optimal capital structures has been carried out.
These include Fama and French (2002), Myers (2001), Titman and Wessels
(1988) and Kim (1978) to name just a few. On the industrial organisation
side, research focused on the structure of the market and the behaviour of firms
within the market. Areas of study included, industry concentration, firm size
distribution, product characteristics and the output market. Bain (1956) was
one of the first researchers in this area and research has expanded exponentially
since then. The subsequent line of enquiry was to link financial decisions and
industrial organisation behaviour since they were not independently chosen.

This chapter uses a two-step procedure, that follows Krueger and Summers
(1988), in order to initially estimate industry-specific financial structures and
secondly to link these structures to industry market structures. The first step
removes firm-level factors affecting financial structure choice in order to obtain
industry-specific gearing. The latter is subsequently used in the second step to
investigate the effects on the long run structure of the market. Much of the past
research linking financial decisions and output markets is based on a short run
analysis but their rationales can be applied to the long run as well.

The examination is carried out on a database called FAME which consists
of a panel of firm-level data, covering ten years, from the U.K. manufacturing
sector. The market structures that we investigate are industry concentration,
industry size distribution and job reallocation rates. The latter is generally not

considered as a variable describing the structure of the market but it can provide
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insights as to how the market evolves.

The results from the first step of the analysis suggest that risk, age, size and
collateral all have a significantly positive effect on firm gearing. The positive
effect of risk is also found by Michaelas et al. (1999) and Toy et al. (1974) but a
negative effect is identified by Frank and Goyal (2003). A positive relationship
between age and debt is rejected by Petersen and Rajan (1994) but Cheva-
lier and Scharfstein (1996) point to young firms having liquidity-constraints.
Their finding of larger firms having higher levels of debt is confirmed by Fama
and French (2002). Friend and Lang (1988) confirm the outcome for collateral
but Titman and Wessels (1988) fail to find a significant relationship. Industry
dummy variables are determined to play a role in determining firm gearing levels
though debt becomes less relevant in the latter years of the analysis.

The second step of the investigation agrees with the theory of Kovenock and
Phillips (1995) who find a positive link between the degree of industry concen-
tration and gearing levels. This is said to be as a result of the increased agency
issues in highly concentrated industries. Less competition exists in these indus-
tries and hence there is less discipline on management behaviour. High debt
levels act as an alternative method of restraining over-investment by managers
to the detriment of the owners. A negative effect of industry gearing on the
size distribution of firms is identified, though this is not always significant. This
coincides with the paper by Cabral and Mata (2003) which finds that financ-
ing constraints influence firm size distributions. The skewed size distribution
found by Cabral and Mata also confirms our result of a lower size inequality of
firms in highly geared industries. This reflects that firms have difficulty entering
the industry because of financial constraints and hence those that do enter are
more alike in size and are less financially constrained. Finally, there is a hint

of a positive effect of industry gearing on job reallocation rates but this is not
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statistically significant. It does however suggest that there is a high turnover of
jobs in these highly geared industries because any labour hoarding would lead to
an increased probability of bankruptcy. This result concurs with that of Sharpe
(1994).

The chapter continues as follows: section 4.2 highlights the literature in the
area, section 4.3 describes the data, section 4.4 explains the methodology used,
section 4.5 contains the empirical results and the conclusions are given in section

4.6.
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4.2 Literature Review

Research linking product market behaviour to capital structures began in earnest
in the eighties but a few papers existed on this issue before then. One of the
earliest papers is by Schwartz and Aronson (1967). They look at differences
within and between the financial structures of firms in four industries (rail-
roads, utilities, mining and industrials) in the U.S. The authors find that firms
within the same class of industry have similar leverage structures but this struc-
ture differs between industries i.e. intra-industry differences are unimportant
but inter-industry differences are significant. The paper also tests persistence
in these financial structures by comparing the leverage ratios of the two time
periods. The railroad industry became less leveraged, utilities and mining firms
show little change and industrials became more leveraged by moving into long-
term debt. The authors conclude that there exists an optimal financial structure
which is dependent upon the characteristics of the industry and this has changed
very little over time.

Scott (1972) expands on the work of Schwartz and Aronson (1967). The
author argues that there are many shortcomings in the 1967 paper because
only two years of observations are used in the analysis for four industries, two of
which are regulated and therefore incomparable. Also, the technique applied is a
one-way analysis-of-variance (ANOVA) that tests if all means are equal but this
excludes the possibility that some are equal and some are not. Scott’s paper
uses twelve industries containing unregulated firms for a continuous ten year
period and his technique compares pairs of industry means. His results agree
with those of Schwartz and Aronson making their assertion of industry-specific
financial structures more robust.

The work by Scott (1972) was subsequently criticised by Remmers, Stonehill,

Wright and Beekhuisen (1974) due to the small sample of firms within some of
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the industries analysed and the existence of special circumstances that could
account for the high debt ratios shown in certain industries. These authors use
another one-way ANOVA technique on a much larger sample of firms from nine
industries for three separate years. They find no support for the proposition that
the industry, within which a firm operates, determines their financial structure.
The analysis is also extended to four other countries with Norway and the
Netherlands agreeing with the results of the U.S. but France and Japan showing
significance between the industrial class and the financial structure.

A further reply to the above literature was issued by Scott and Martin (1975)
in response to the paper by Remmers et al. (1974). Again testing for significant
industry effects on the choice of capital structures, the authors find that the class
of industry does in fact determine the financial structure of firms operating in
an industry, even after taking account of size. The dataset used here is larger
than Remmers et al. and the methodology employed is a nonparametric ANOVA
test. The authors argue that Remmers et al.’s rejection of the hypothesis in their
paper could be to do with their dataset being inconsistent with the assumptions
of their model.

The vast literature in this area generally focuses on short run behaviour but
the rationale behind some results can be used to explain long run behaviour.
There is an overlap between the literature in this chapter and the final one
but this chapter initially investigates capital structure choice stemming from
finance-based decisions and then those based on agency issues. the agency-
based literature also highlights links to product market outcomes. The final
chapter looks at how the choice of capital structure impacts upon subsequent

product market behaviour for the firm itself and its rivals.
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4.2.1 Financial Theories

The theory of an optimal capital structure began with Modigliani and Miller
(1958) with the idea that the choice of capital structure is irrelevant i.e. there
is no advantage or disadvantage in choosing debt over equity or wice versa.!
However, this was based on perfect and frictionless capital markets. The model
was later modified to include the fact that interest payments on debt are tax
deductable. This favours debt over equity but then this advantage needs to be
weighed up against the possibility of bankruptcy due to non-payment of debts.

Three theories have been highlighted in determining financial structure choice.
These are the ‘Pecking order theory’, the ‘Trade-off theory’ and the ‘Free cash
flow theory’. The Pecking order theory? states that internal funds are always
chosen over external finance and in the case that the internal funds are insuffi-
cient, then debt is preferred to equity. This is based on the idea that the risk
increases as one moves down the pecking order hence to minimise risk, internal
funds are the first choice.

The second theory is the Trade-off theory and this aims to balance the
tax advantages of debt with the costs of financial distress. Debt holders can
force firms into bankruptcy when they default on their payments. Thus, the
prediction here is that both debt and equity will be chosen by the firm to find
the optimally-balanced capital structure.

The Free cash flow theory? is the final theory and this explains that man-
agement will choose high levels of debt in order to increase firm value despite
the increased risk of financial distress. This high risk is at the expense of the
debt holders and occurs when the firm has operating cash flows which are sub-

stantially larger than the amount of profitable investment opportunities. This

!Harris and Raviv (1991)
2Myers and Majluf (1984)
3Myers (2001)
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moral hazard issue predicts high levels of debt.

The vast literature stemming from Modigliani and Miller investigates em-
pirically the potential factors influencing a firm’s capital structure. Firm char-
acteristics such as size, age, collateral, profits, risk, volatility and non-debt tax
shields are the usual influences but others include growth opportunities, intro-
duced by Jensen and Meckling (1976). stock price fluctuations and debt for eq-
uity exchanges by Harris and Raviv (1990) and free cash flows by Jensen (1986).
There have been many empirical studies on this issue as Bradley, Jarrell and
Kim (1984) point out that “optimal capital structure is essentially an empirical
issue”.# This research includes Long and Malitz (1985), Masulis (1980), Marsh
(1982), Friend and Lang (1988) to name but a few.

In more recent times, capital structure choice has become a dynamic issue.
Fischer, Heinkel and Zechner (1989) develop a model of optimal capital struc-
ture with recapitalisation costs that is a function of firm-specific characteristics.
They find an optimal debt ratio range as opposed to a specific point, depending
on the recapitalisation costs. Other factors that influence the choice of financial
structure are the tax and bankruptcy costs of debt, asset variability and the
risk-free interest rate.

Banerjee, Heshmati and Wihlborg (2000) investigate the characteristics of
firms that show large variations in the capital structures. They do this to avoid
the problem of equating observed leverage with optimal leverage and to de-
termine the factors influencing a time-varying optimal capital structure. The
results show that leverage is positively influenced by tangible assets, size and
future expected growth but negatively affected by profitability and the variabil-
ity of operating profits. They also provide evidence that the observed leverage
differs from the actual target.

A final paper in the area of dynamic capital structure choice is de Haas

4Bradley et al. (1984: 857)
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and Peeters (2004). Their analysis is based on Central and Eastern European
firms during their transition process. During this period, it is shown that lever-
age ratios increased but are still below Western standards. The main factors
determining the financial structure are found to be profitability and age, with
the former influence being negative and the latter being positive. The speed of
adjustment is determined by the distance from the target where those furthest
from the target adjust the quickest.

It is also the case that the access to finance influences the choice of capital
structure. Poitevin (1989) explains how some banks tend to concentrate their
activities in relatively few industries hence being in such an industry increases
the access to debt. The bank chooses this strategy either to specialise in high-
risk industries in order to earn a higher return or to economise on information
and monitoring costs by lending to firms in the same industry. This has a
knock-on effect in the product market. The model shows that as interest rates
increase for one firm, this causes them to act more aggressively in the output
market so their quantity increases and their rival’s quantity falls. This aggressive
behaviour may force the rival into bankruptcy and hence the value of their debt
declines. However, given a situation where both firms take loans from the same
bank, the bank will not want either firm to go bankrupt and will therefore keep
interest rates low, thus restricting output. The lower quantity produced and the
lower the financial cost leads to higher earnings by the firms and allows them

to collude by increasing the concentration level of the industry.

4.2.2 Agency-based Theories

Opler and Titman (1994) question whether or not debt hinders corporate perfor-
mance during economic downturns. This is based on three losses stemming from

the firm’s agents. The first are customer-driven losses which occur when cus-
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tomers are reluctant to do business with a distressed firm; this can be especially
true for firms that use specialised products. The second type is competitor-
driven losses. This is where rivals advertise or price aggressively during a down-
turn in order to force the vulnerable firm out of the market; this is more pro-
nounced in concentrated industries. Finally, there are manager-driven losses
that occur when a more levered firm is able to downsize a lot quicker than their
rivals; this may be related to size. The first two types are harmful to sharehold-
ers but the final one is not. The results suggest that firms with high levels of
debt lose market share to their less levered rivals in both good and bad times.
Financial distress costs are higher with the degree of product specialisation and
for firms in concentrated industries. Lastly, the results also support the idea
that more levered firms invest less but this is not related to industry type.
Titman (1984) studies agency issues between a firm and its customers. The
link here is that the probability of liquidation, as determined by debt, influences
the price of goods in the output market. This is because durable goods need
maintenance hence the customer indirectly bears liquidation costs. The optimal
liquidation policy can substitute for expensive contracts. It maximises the cur-
rent value of the firm, taking account of the costs imposed on customers should
the firm liquidate in the future. Ez ante, the incentive for the firm is to adopt a
contract of liquidating in states where the value of liquidated assets exceeds the
value of not liquidating the assets by an amount greater than the cost imposed
on the customers. Ex post, the firm will want to liquidate as soon as the asset
liquidation value is greater than not liquidating them. This is time-inconsistent
and can be resolved by contracts but can also be overcome by choosing the
optimal liquidation policy. The link is that capital structure influences the
liquidation policy since bondholders would choose to liquidate before equity

holders, bondholders have the first claim in the event of bankruptcy and this
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in turn affects the terms of trade for customers and suppliers. Increasing debt
implies a higher probability of bankruptcy and therefore a disimprovement of
the terms of trade for customers and suppliers. Contracts with customers would
be needed to prevent the firm liquidating when the cost borne by customers is
too high for the price paid for the good and contracts with bondholders are
necessary to prevent the firm continuing the operation when the optimal choice
would be to liquidate.

Another agency issue relates leverage to the bargaining position of a firm
as regards wages and in turn, prices. Sarig (1998) explains that the higher the
level of debt of the firm, the higher the expected wage. The reason for this is
that debt affects the outcome of negotiations of a firm. Firm-specific human
capital can threaten to quit thereby increasing the risk of a levered firm. Lever-
age makes the firm more risky and employees use this in their negotiations. The
shareholders bargaining position is reduced as a result. Hence, shareholders
would like to have as little debt as possible. If they retire some debt, this would
increase the value of remaining debt since it increases the probability that the
remaining debt would be fully repaid. This retirement of debt would also reduce
labour costs since employees have less bargaining power. However, shareholder
wealth decreases after a reduction of debt because the fall in labour costs bene-
fits both shareholders and bondholders and the higher value of remaining debt
solely benefits the bondholders. In total, the payment required to retire debt
will be larger than the partial benefit to shareholders of reduced labour costs.
Hence, this paper predicts that firms using specialised labour will opt for lower
debt levels to reduce the negative bargaining effects of the employees and vice
versa. Empirical evidence in the paper supports the hypothesis that employee
compensation is positively correlated with leverage.

Sharpe (1994) analyses the effect of firm financial structures on the cyclicality
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of employment. The hypothesis is that more leveraged firms are more sensitive
to fluctuations in demand and tend to hoard labour less than their less leveraged
rivals. The reason is that hoarding labour during an economic downturn may
push the leveraged firm into financial distress i.e. the opportunity cost of capital
during cyclical downturns is high for firms with a lot of debt. The paper looks
at U.S. firm-level data and estimates the effect of leverage and size on labour
force growth. The results agree with the hypothesis showing that employment
at more leveraged firms is quicker to react to falls in industrial production. Also,
smaller firms react more quickly than larger firms to economic downturns.
Maksimovic (1988) analyses the agency issue between debt and equity hold-
ers. He links financial structure to product market strategies by analysing how
capital structure endogenously determines the type of equilibrium in the output
market. The paper looks at a game theoretic model where the level of debt
affects the optimal strategy of the firm in the output market. If output is re-
stricted in order to maximise total industry profits, the trigger strategy is when
the profit from deviation and the non-collusive profits thereafter are greater
than the collusive profits. This may place an upper bound on the amount of
debt that a firm will choose. At high levels of debt, there is an incentive for
equity holders to deviate from collusion. If the cost of debt is less than the
non-collusive profit, then deviations will not cause bankruptcy. In this case,
debt has no effect on collusion. If the cost of debt is between the non-collusive
and collusive profit, the effect depends on the discount rate. In one case the
collusive output can be maintained when no debt is issued but cannot be in the
other case i.e. in the latter case, firms produce the non-collusive quantity. High
levels of debt can destabilise collusion but warrants can counteract this effect
as they act like a tax on equity if a deviation occurs from the collusive quantity.

Warrants allow the holder to purchase new equity at an exercise price and allow
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their holders to take a fraction or all of the profit from deviation. Convertible
debt is similar to warrants and allows the holder to convert part of the debt
to equity. Capacity constraints also affect the range of financial structures that
permit collusive agreements.

The effect of financial constraints on managerial incentives and subsequently
the product market is analysed by Bolton and Scharfstein (1990). The link here
is that the investor threatens to stop providing funding to the firm if the firm
performs poorly. Another facet of this analysis is that a rival firm can try to
induce the firm to perform poorly in order to force the firm out of the market
since funding is stopped. The optimal contract is also specified taking account
of the trade-off between deterring this predation and mitigating incentive prob-
lems. Firms with ‘deep pockets’, meaning lots of internally generated funds,
have an advantage over those with ‘shallow pockets’. The latter firm has to
get funding from the external capital market and can thus be preyed upon by
the firm that only uses internally generated funds. Firm performance affects
financing costs and access to capital hence this prevents a manager reducing his
effort since his remuneration depends on the firm being refinanced. The agency
problem is lower when profits need to be higher in order for the firm to be re-
financed but this makes predation easier for the rival. If the investor commits
to always refinance the firm then there will be no predation. Hence, external
finance has advantages and disadvantages; it disciplines management but also
influences rival behaviour in the product market.

A second paper in this vein is by Brander and Spencer (1989). They develop
a model that assumes that the owner-manager has equity as their disposal but
borrows from the debt market as well. It is assumed that effort, investment
and good states all increase revenue. The model shows that for a given level of

investment, positive debt will induce owners to reduce their effort levels since
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debt implies the possibility of bankruptcy thereby reducing the range of states
where the owner receives a return. Higher debt also implies a reduction in out-
put. The paper further conjectures that if a firm has unlimited access to equity
or that the opportunity cost of equity is equal to the risk-free interest rate then
there will be no debt. However, as soon as this opportunity cost outweighs
this interest rate, then debt will be used. As regards welfare, given the moral
hazard constraint, increasing debt into an all-equity firm in a perfectly compet-
itive market structure leads to a second best outcome with increases in welfare.
The effect with a monopolist is not clear. In the case of a Cournot oligopoly,
substituting equity for debt shifts the firm’s reaction function outwards thereby
increasing own output and the output of the industry but forcing rivals to re-
duce their output. This occurs because increased equity increases the effort of
managers and deters rivals. The authors suggest that this could be referred to
as the ‘effort effect of equity’.

Fershtman and Judd (1987) also investigate the interactions between the
incentives of managers and subsequent product market behaviour. Owners of
firms choose contracts for their managers in order to manipulate their incentives
to pursue strict profit maximisation strategies. The model is a two stage game
whereby owners determine the incentive structure for managers in the first and
the competing managers play an oligopolistic game in the second. The results
show that for quantity competition, owners may want to encourage managers
to behave aggressively by offering incentives to maximise sales as well as profits.
This makes the manager produce beyond the profit-maximising level and forces
the competing manager to do the same thereby increasing industry output and
reducing oligopoly rents. For price competition, given that the reaction curves
slope upwards, owners want managers to behave non-aggressively because this

increases their own price and the rival will follow suit. This pushes the price
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towards the monopolistic price.

Finally, Glazer and Israel (1990) show how management compensation schemes
can be used in order to deter entry into the market. This method is an alter-
native one to the limit pricing strategy and is cheaper than the latter. The
model is based on the potential entrant not knowing the marginal costs of the
monopolistic incumbent, a risk-free manager and bankruptcy never occurring
since the firm always has sufficient profit to cover its debts. The manager’s
pay is made up of fixed amount and a proportion of the equity value of the
firm, this latter amount is publicly observable. The manager may decide to
issue debt and use this money to pay dividends, however, the more debt that
is issued, the lower the value of the firm and hence the lower the manager’s
proportionate pay. The model shows that when the entrant’s expected profits
are negative, the monopolist issues debt and the entrant does not enter. In this
case, the firm’s owners need not offer the contract that includes a proportion of
equity since signalling does not take place. When the entrant’s expected profit
is non-negative, the monopolist does not issue any debt and the entrant enters.
It is the issuance of debt credibly signalling the firm’s marginal costs, which
the manager is encouraged to do according to the wage contract that acts as a

signalling mechanism to deter entry.
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4.3 Data

The data used in this paper is from the FAME database which is compiled
by the Bureau van Dijk.> It is a dataset of U.K. and Irish companies that
file at the Companies House in the U.K. Information available from FAME
includes detailed financial statements, company addresses, ownership structures,
company types, brand names, credit scores and various financial ratios.

The cleaned dataset used in this chapter and the next contains annual records
for almost 100,000 manufacturing companies between 1994 and 2003. The man-
ufacturing sectors are identified on the bases of the current 2003 U.K. SIC at
the 4-digit level and range between 1511 and 3663.5 7

The following variables are used in the first step of the analysis and a de-

scription of and motivation for them will follow thereafter:
e gear is the gearing measure
e gui is the quiscore

e age is the age

tnga is the value of tangible assets

ta is the value of total assets

Gearing is defined as:

(STLO+ LTL)
SF

SFAME is a combination of high quality information from Jordans with easy to use software
which has been developed by Bureau van Dijk Electronic Publishing (BvD).

6Table A.13 in the Appendix contains the industry titles.

"Summary statistics are in Table A.14 of the Appendix.

Gearing = ( ) * 100
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where STLO is Short term loans and overdrafts, LT L is Long term liabilities

and SF is Shareholders’ Funds.

There are many ways in which gearing or leverage can be defined and this
generally depends on the objective of the analysis. Papers investigating agency
issues want to compare the relative claims on the value of the firm of equity and
debt and thus tend to use the ratio of the stock of debt to firm value. Control
issues between sharcholders and bondholders and financial distress tend to use
measures involving interest cover. The broadest definition of leverage relates to-
tal liabilities to total assets but this may include non-financing related items.®
With these considerations in mind, our measure of gearing includes both short
term and long term debt in the numerator and the total equity value in the
denominator. This is in line with the broad definition of gearing and relates
what is owed by the company to that which is owned. Other researchers have
used the ratio of debt to total assets’ and the ratio of long term debt to the
sum of long term debt and the market value of equity to define leverage.! We
experimented with alternative definitions of gearing such as having long term
debt or long term liabilities in the numerator and issued capital and/or total
reserves in the denominator.!! The results did not vary substantially apart from
a severe decline in the number of observations and in the r-squared term hence

the above definition was chosen.

The quiscore is a proxy for risk. It measures the likelihood that a company
will fail in the year following the date of calculation. It is based on research and

statistical analysis that compares failed companies with those that continue to

8Rajan and Zingales (1995)

9Ferri and Jones (1979)

10Bradley et al. (1984)

1 The sum of these two variables is shareholders’ funds.
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trade. The number ranges between 0 and 100, with 0 being the riskiest and 100
being the most secure. To interpret the risk measures, they are split into five

bands:!2

1. 81-100: The Secure Band: This includes many large, successful public
and profitable companies with no borrowings. Failure is very unusual and
would only occur as a result of exceptional changes within the company

or its market.

2. 61-80: The Stable Band: Company failure is a rare occurrence in this band
and would only come about if there were major changes in the company

or the market place.

3. 41-60: The Normal Band: This group contains many companies that do

not fail but some that will do so.

4. 21-40: The Caution Band: There is significant risk of company failure in
this band. On average, companies here are four times more likely to fail

than those in the Normal Band.

5. 01-20: The High Risk Band: Companies in this group may find it diffi-
cult to continue trading unless significant remedial action is undertaken.

However, a low score does not mean that failure is inevitable.

Other measures of risk used in previous research include Altman’s Z-score,
which controls for the er ante risk of default when estimating the probability of
survival of firms,!3 the coefficient of variation in profitability.'* the ratio of the
standard deviation of operating cash flows to total assets'® and the ratio of the

deviation of the first difference of Earnings Before Interest and Tax (EBIT) to

12http://w“w.jordansonline.co.uk/BIS_credit.htm
13Frank and Goyal (2003) and Zingales (1998)

14 Michaelas et al. (1999)

15MacKay and Phillips (2005)
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the average EBIT.1® As Showalter (1999) and others point out, risk is partially
endogenous in models with gearing as the dependent variable and risk as an
independent variable. Showalter highlights that attempts to account for exoge-
nous risk are not widely accepted but he overcomes the problem by showing his
results remain unchanged when the risk measure is omitted.!” However, this
term needs to be included in the estimation in order to remove firm-specific risk

from the second-step regression.

The age of the firm is the years since the date of incorporation. Tangible
assets are used as a proxy for collateral and total assets are used to proxy firm
size.18

Total assets, tangible assets, turnover and the number of employees can be
used to proxy size. The choice here is based on minimising the correlation be-

tween the independent variables.!®

In this type of analysis, there are many ways to specify the regression equa-
tion as has been shown in previous research. One can include such things as
profitability, future growth and past growth opportunities, dividends, taxes,
non-debt tax shields,? stock market and debt market conditions, intangible
assets and so on. The variables that were available had been included initially
but the results were generally an increased correlation between the independent
variables. Therefore, the final model incorporates the variables that are used

most often in previous research of this type but which minimise the correlations.

16Showalter (1999)

17This is also the case in this chapter.

18This measure of size is also used by Mackay and Phillips (2005), Showalter (1999) and
Titman and Wessels (1988).

9Table A.15 in the Appendix shows the correlation matrix between these variables.

20Depreciation and investment tax credits
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Figure 4.1 shows the average gearing ratios for the entire U.K. manufactur-
ing sector. A fall in the relative use of debt between 1994 and 2003 can be

observed and this decline is more rapid after 1999.

The variables used in the second step regression are as follows:

e (4 is the concentration ratio for the top four firms in each sector J
e HHI is the Herfindahl-Hirschman index?!
e CV is the coefficient of variation

e gini is the gini coefficient??

RES is the job reallocation rate

Both the concentration ratio and the Herfindahl-Hirschman index measure
industry concentration, the variation of firm sizes within industry is proxied
by the coefficient of variation and the gini coefficient and the job reallocation
rate measures the rate at which jobs are reallocated within the industry. It is
calculated based on indices developed by Davis and Haltiwanger (1992). This
measures the amount of employment that was caused as a result of moving

people from one firm to another and not as a result of new jobs being created.

RES;; = POSj; + NEGj; — [INETj4|

where

POSjt = Z:‘Lzl Sijtg'ijt if Gijt >0

4
2aHH] = Zi:l ]\4512 where M S is the market share of the top four firms in each
sector 1.

2Gini =1 - 2(

measure.

i=N ) =1 w;T
Yot wi(X wizi—=54)
i=N =
t=1 Wy T 2;=Fiwi

)where w is the weight and z is the size
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NEGj: = Y i, Sijtlgije| if g1t < 0

NET;, = POS;, — NEG;,

and a discrete measure of plant 7 growth in employment (E) over the period

t — 1 to t is developed as follows:

_ Eiji—FEij 1
g”'ﬂ — EiptEiji_1

—

This is calculated for various groups of firms (7) according to 3-digit standard
industry classification. In order to calculate the job creation rate, the sum of the
growth rates of all growing firms (POS), weighted by employment size (Si;t),
is calculated and likewise is done to calculate the job destruction rate (NEG).

The annual net change (N ET) is the job creation rate minus the job destruction

rate. These are the new jobs created in the economy.
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4.4 Methodology

The methodology used in the analysis is based on a paper by Krueger and Sum-
mers (1988). Their paper points to evidence of efficiency wages in industries
since differences in wages occur despite having equally skilled workers. They
suggest that an industry effect is present and that certain industries pay higher
wages than the average industrial wage. This chapter investigates the exis-
tence of industry specific financial structures and in turn links them to market
structures.

The technique used here is a two-step procedure whereby industry gearing is
estimated in the first step and the second step links this industry-specific gearing
to industry concentration, size distribution and job reallocation rates. Initially,
gearing is regressed on firm characteristics, time and industry dummies to take
account of the firm-specific factors that affect the choice of financial structure.
This allows for the pure industry effect of gearing to be observed.

The first-step regression is as follows:

In(geari) = By + Biln(quisy) + Baln(age;) + Bsln(tngair)

+04ln(tas) + i (4.1)

where (n(gear) is the log of the gearing ratio, In(quz) is the log of the quis-
core, In(age) is the log of the firm’s age, In(tnga) is the logged value of tangible

assets and [n(ta) is the logged value of total assets.?®

Dummies for ten years (1994-2003) are included along with ninety six 3-digit

industry dummies.

23These variables are described in the previous section.
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The aim of this first-step regression is to disentangle firm-specific heterogene-
ity from the industry-specific leverage effect. The is done using the methods of
Ordinary Least Squares (OLS) and Robust OLS and the estimates on the in-
dustry dummies are taken to be the industry-specific effect. This term removes
firm-specific risk from the subsequent regression. The omitted industry classifi-
cation (SIC 151) is assumed to be equal to the coefficient on the constant with
the remaining beta coefficients added to or subtracted from it. Insignificant

24

industry dummies** are left equal to the constant coefficient and this new index

is then logged and used in the second step regression.

The second step regressions are as follows:

In(Concyy) = In(Bys) + €t (4.2)
In(IndDist j;) = ln(éﬂ) + et (4.3)
In(RES ;) = In(B11) + €t (4.4)

where In(Conc) is the log of industry concentration, in(IndDist) is the log
of industry distribution, In(RES) is the log of the job reallocation rate, J refers

to the sector and t refers to time.2°

The regressions use robust standard errors, clustered by the 3-digit industry
dummies and time dummies, in order to remove any heteroskedasticity from the

first regression. The remaining error terms are assumed to be white noise.

24Dummies were changed for significance of 20% or less.
25These variables are described in the previous section.
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4.5 Empirical Results

4.5.1 First Step

The results of the regression in (4.1) are shown in table 4.1.26 Both OLS and
ROLS are the methodologies used. Year dummies are included in the third,
fourth, fifth and sixth regressions and industry dummies are subsequently in-
cluded in the final two regressions.

The results identify a statistically negative relationship between the risk
measure and gearing. This means that the lower the quiscore, the higher the
amount of gearing which implies that the higher the level of risk, the higher the
amount of debt since low quiscores indicate a higher probability of default.?”
This result is at odds with Showalter (1999) and Frank and Goyal (2003) who
hypothesise that more risky firms have less access to debt due to their higher
probability of default. However, the results concur with those of Michaelas et
al. (1999) and Toy et al. (1974). The former authors argue that since debt
reduces the agency problems of over-investing by management, then firms can
acquire more debt i.e. the probability of default is inferior to the alleviation of
the agency problem. Mackay and Phillips (2005) find both positive and negative
effects of risk on leverage depending on the estimation technique used.

The second observation is that older firms have higher gearing levels and this
is true for each of the estimations. This result disagrees with the predictions of
Petersen and Rajan (1994) and Michaelas et al. (1999) who argue that older
firms need less external funds, since they can rely more on their retained earning,
therefore the effect of age on gearing should be negative. Nonetheless, if internal

funds are insufficient to finance investment then it is likely that older firms will

26Full table of results can be seen in Table A.16 of the Appendix.

27This variable was dropped from the estimation equation as suggested by Showalter (1999)
in order to point out that the partial endogeneity problem is not severe. Another proxy for
risk, the coefficient of variation of EBIT as suggested Toy et al. (1974), was also used in the
estimation but the results did not change substantially.
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use more debt since their long-standing reputation allows them greater access
to it.

Firms with more valuable tangible assets have significantly higher levels
of debt. This is the expected result, as found by Frank and Goyal (2003),
Hovakimian et al. (2001), Shyam-Sunder and Myers (1999), Showalter (1999),
Rajan and Zingales (1995) and Friend and Lang (1988), since tangible assets
act as collateral on which to secure debt. Titman and Wessels (1988) find that
the link is not significant in their analysis.

The proxy for firm size (total assets) shows a positive effect on gearing
but this becomes insignificant when time and industry dummies are included.
Frank and Goyal (2003), Fama and French (2002), Hovakimian et al. (2001),
Showalter (1999), Michaelas et al. (1999) and Rajan and Zingales (1995) also
find a positive relationship between size and debt but the results of Titman
and Wessels (1988) and Kim and Sorensen (1986) are not significant. Ferri and
Jones (1979) find a non-linear relationship.

The time dummies show that from 1999 onwards, the use of debt in a firm’s
financial structure fell significantly compared to 1994. More debt was used in
1996 than 1994 but this was only significant as the 5% and 10% levels. This
result confirms the increased use of equity during the Initial Public Offering
(IPO) boom at the turn of the millennium.

The inclusion of industry dummy variables increases the r-squared term from
0.327 to 0.332. Despite this small increase, their joint insignificance is rejected
using an F-test (F=17.08).2%8 Showalter (1999) also finds that the industry,
within which a firm operates, is a significant determinant of the capital structure

choice.

r2!,7r28
28 = T’ﬁr where U is the unrestricted model, R is the restricted model, m is the
2200

N-—k
number of restricted coefficients, N is the number of observations and k is the number of
unrestricted coefficients, including the intercept.
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4.5.2 Second Step

The second step uses the estimated coefficients on the industry dummies in sub-
sequent regressions in order to determine if the level of industry gearing affects
the structure of the industry as regards concentration, industry size distribution
and job reallocation rates within industries.

The results from (4.2) are shown in tables 4.2 and 4.3. Turnover (T0) and
the number of employees (L) are used to proxy firm size when measuring indus-
try concentration. Total assets and tangible assets are also used as robustness
checks of firm size and the results agree with those reported in the tables.??
The results show that regardless of the measure of concentration used, gear-
ing makes the industry more concentrated.?® This result of higher levels of
gearing in more concentrated industries confirms the predictions of Kovenock
and Phillips (1995) and MacKay and Phillips (2005). The former authors ar-
gue that the reason for this is that concentrated industries are less competitive
hence more agency issues exist. Debt is said to discipline management by re-
ducing the scope for excessive aggressiveness of the firm. The higher gearing in
concentrated industries could also signal the existence of financial constraints.
If a firm’s access to bank finance is limited then this may act as an entry barrier
and cause the industry to be more concentrated.

The results from (4.3) are shown in tables 4.4 and 4.5. They suggest that
industry gearing reduces the size inequality of firms, as measured by the coeffi-
cient of variation, but this is only significant when size is measured by turnover,
not by the number of employees. Using either total assets or tangible assets as
the proxy for size shows that this negative effect of industry gearing on the size

inequality is significant at the 5% level in both cases.®! Table 4.5 shows insignif-

29Using a RE estimator instead of clustered OLS also leads to the same conclusions.

30The estimates are also identical if the ROLS estimates of beta are used instead of the
OLS estimates from the first regression.

31Estimates from ROLS are consistent with these findings.
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icant effects of industry gearing on the size inequality measure, that is the gini
coefficient, but these estimates are negative. The results using total assets are
almost significant at the 10% level but are insignificant for tangible assets. The
hypothesis of Cabral and Mata (2003) is that financial constraints affect the
firm size distribution by making the distribution more skewed. The results here
reinforce this hypothesis by showing that firm sizes are less dispersed because
of industry gearing. This might imply that firms in the industry are of a similar
size because access to finance plays a role in accessing the market.

Finally, the results from (4.4) are shown in table 4.6 and they show that there
is a positive effect of industry gearing on job movement within industries, though
this is only significant at a p-value of 12%.%2 This shows some support for the
theory of Sharpe (1994) who argues that highly leveraged firms are less likely to
hoard labour during recessions as this might push them into financial distress.
Here, our results indicate that high industry gearing increases job reallocation
rates since workers are subsequently forced to move more frequently between

jobs.

32bid
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4.6 Conclusion

This chapter examines the links between industry-specific financial structures
and their subsequent effect on market structures. This is done using a two-step
procedure which removes the factors influencing the capital structure choice of
firms in order to be left with the pure industry effect of gearing. The first step
identifies the firm-specific factors that determine gearing and the second step
links the remaining industry-specific financial structure to market structures.
These market structures include the degree of concentration, the size distribu-
tion of firms and the job reallocation rates in the industry.

The findings from the first step agree with much of the previous research
in this area and identify significant industry effects associated with the gearing
levels of firms. Gearing itself is estimated to be positively affected by risk,
age, collateral and size. A rationale for riskier firms using more gearing is that
debt acts as a disciplining measure on management and this might outweigh the
increased probability of bankruptcy. Older firms have long-standing reputations
that allow them access to more external finance such as debt and since debt is
easier to obtain when it can be secured, the amount of tangible assets has a
positive effect on gearing levels. As regards size, larger companies are estimated
to carry more debt than smaller firms since these are less likely to fail.

The second step results show that industry gearing has a positive effect
on industry concentration, regardless of whether concentration is measured by
turnover, number of employees, total assets or tangible assets. The theory be-
hind this finding is also related to agency issues since debt can act as a substitute
for tough product market competition and constrain management behaviour.
Size distribution is negatively affected by industry gearing though this is not
always significant. This implies that more similarly sized firms exist in an in-

dustry and this could be as a result of some firms being financially constrained
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due to amount of debt that needs to be reached in order to gain access to the
market. Finally, there is a positive, though statistically insignificant effect of
industry gearing on job reallocation rates. This provides some tentative agree-
ment with the hypothesis that labour needs to be more flexible when capital is
constrained and hence labour hoarding is less likely in highly geared industries.

The final chapter further examines the effects of the industry financial struc-
tures on the market structure by looking at more disaggregated results within
the market. The specific focus is on how financial constraints affect industry

structures dependant upon the age of the firm.
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Table 4.1: Tactors influencing Gearing

Dependent Variable: In(gear) OLS ROLS | OLS ROLS | OLS ROLS
In(qui) Tt 10Tt R T e et {01t R0 T 0 e O o O i
[0.007] [0.011] (0.007] [0.011] [0.007] [0.011]
In(age) QEIg6XEE 096 X+ T #() 1 ph 2 == T IizE s NSO IR K=t O R [
[0.005] [0.005] [0.005] [0.005] (0.005] [0.005]
In(tnga) 0:014% % 0014*%% | 0.012¥%% - 20.002%F | 0:009%% %~ E0.009%F*
[0.002] [0.002] [0.002] (0.002] [0.002] [0.002]
In(ta) 0:005%%* . 0.0056*** 0.002 0.002 0.002 0.002
[0.002] [0.002) [0.002] [0.002] [0.002] [0.002]
year==1995 0.001 0.001 0.004 0.004
[0.021] [0.019] [0.021] [0.019]
year==1996 0.032* 0.032* 0.039** 0.039**
[0.020] [0.018] [0.020] [0.018]
year==1997 0.002 0.002 0.01 0.01
[0.020] [0.019] (0.020] [0.019]
year==1998 0.004 0.004 0.011 0.011
[0.019] (0.018] (0.019] (0.018]
year==1999 -0.069***  -0.069*** | -0.061***  -0.061***
[0.019] [0.018] [0.019] [0.018]
year==2000 0.A16FE 01165 || <0107 0107
[0.019] (0.018] [0.019] [0.018]
year==2001 J0.130%%F  <0.130%%* | -021 s (2] e
[0.019] [0.018] [0.019] [0.018]
year==2(02 -0.154***  _0.154%%* | _0.145%¢* (. 145%**
[0.019] [0.018) [0.019] [0.018]
year==2003 0167 - 0167 || 015458 ) 154%%K
[0.024] [0.024] [0.024] [0.023]
Industry Dummics No No No No Yes Yes
Constant 11./999%%% 11.999%+* | 12,088%kk  ]9.088%+EE | 12.255%FF 121955 +%
[0.048] (0.057 [0.053] [0.061] [0.068] [0.074]
Observations 252220 252220 252220 252220 252220 252220
R-squared 0.326 0.326 0.327 0.327 0.332 0.332

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%



Table 4.2: Effect of Industry Gearing on Industry Concentration (C4)

Dependent Variable: In(C4) | Cluster OLS - TO Cluster OLS - L

(mean) Inbeta Sul A 9.480***
[2.338] [2.347]
Year Dumimies Yes Yes
Constant =201 6% =24:453%%*
[5.900] [5.822]
Observations 960 960
R-squared 0.122 0.147
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Table 4.3: Effect of Industry Gearing on Industry Concentration (HHI)

Dependent Variable: ln(HHI)T Cluster OLS - TO Cluster OLS - L

(mean) Inbeta 21750 24T,
[5.880] [5.733]
Year Dummies Yes Yes
Constant -56. 770 %, £62.972%*
[14.825] [14.456]
Observations 960 960
R-squared 0.126 0.147
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 4.4: Effect of Industry Gearing on Size Inequality (CV)

Dependent Variable: In(CV) | Cluster OLS - TO Cluster OLS - L

(mean) Inbeta -6.064* -5.349
[3.329] [3.682]
Year Dummies Yes Yes
Constant 16.308* 14.397
(8.374] [10.559]
Observations 960 960
R-squared 0.045 0.025
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 4.5: Effect of Industry Gearing on Size Inequality (Gini)

Dependent Variable: In(gini) | Cluster OLS - TO Cluster OLS - L

(mean) Inbeta -1.055 -1.092
[0.856] [1.472]
Year Dumimies Yes Yes
Constant 2.377 2.398
[2.147] (3.694]
Observations 960 960
R-squared 0.042 0.01
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Table 4.6. Effect of Industry Gearing on Job Reallocation Rates

Dependent Variable: In(RES) | Cluster OLS

(mean) lnbeta 22:57
[14.249)
Year Dummies Yes
Constant -61.3267%*
[35.776]
Observations 276
R-squared 0.051

Notes:
Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Figure 4.1: Average Gearing by Year
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Chapter 5

Financial Structure:

Within-Industry Effects

5.1 Introduction

This chapter examines the effect of industry financial structures on market
structures. The analysis is done within industries by age cohorts because it
has become apparent that financial constraints may play an important role in
determining the structure of the market i.e. there are commonalities within
industries. The hypothesis for splitting the data by age is that young firms are
more financially constrained than long-established, mature firms since they do
not have a long-standing reputable credit history. The methodology and dataset
are the same as those used in the previous chapter.

This chapter stems from a paper by Cabral and Mata (2003) who suggest
that the firm size distribution of an industry is a function of financial constraints.
They imply that young firms are financially constrained and this in turn influ-

ences the firm size distribution of the market. Since the firms are constrained,
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they must settle for a sub-optimal size and therefore the distribution is skewed
to the right. As firms get older and become less financially constrained then the
distribution tends towards log normality. This evolution of firm size contrasts
with the original theory given by Gibrat’s (1931) ‘Law of Proportionate Effects’,
which explained that growth was independent of size and completely stochastic.
The analysis here, like that of Cabral and Mata (2003), is non-stochastic and
allows for the existence of deterministic factors to explain the market structure.

Most of the literature in the area of linking financial structure choice to
market structures within industries focuses on how debt affects the behaviour
of the firm, its rivals and other agents. Our analysis is different because it tests
how financial constraints can have a more long run effect on the structure of the
product market, as opposed to just short run interactions.

The results of this chapter agree with the theory that financial constraints
alter the structure of the market. Industry gearing has a negative and statis-
tically significant effect on industry concentration for the young age grouping,
though the significance varies depending on the measure of size (turnover, num-
ber of employees, total assets and tangible assets) and measure of concentration
(C4 and HHI). This finding concurs with the theories suggesting that debt
leads to less aggressive behaviour in the output market, as found by Chevalier
(1995a, 1995b), Kovenock and Phillips (1997), Khanna and Tice (2000) and
Faure-Grimaud (2002). However, these papers do not focus specifically on age
cohorts. A suggested explanation for our result is that since young firms are
likely to be ﬁnancialiy constrained, they cannot force rivals out of the market
by increasing production and hence the market is less concentrated as a re-
sult. The results of less aggressive product market actions are at odds with the
theoretical papers of Brander and Lewis (1986, 1988) and Glazer (1994). The

effect of industry gearing on market concentration for the older cohort is not
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significant though positive so this might imply that older firms, who are not
financially constrained, behave more aggressively in order to force their rivals to
exit and hence increase industry concentration. These predictions suggest that
the long run concentration of a market depends upon the age distribution of its
members and that younger and older firms drive this concentration in opposite
directions. It should be noted that industry concentration by age group should
be interpreted as a means of explaining the financial constraint influence on the
market structure and not the usual entire market structure description.

The second result is that industry gearing has a significantly negative effect
on the size inequality of young firms within an industry but there is no significant
effect for the older cohort. This result implies that young firms in the industry
are of a similar size which concurs with the theory that if they all face the same
financial constraints then they are more equal in size and have no means of
expanding their size further. This result agrees with Cabral and Mata (2003) in
linking financial constraints to size distributions. However, the link here is more
tenuous since it is referring to size inequalities but it implies that the distribution
is highly clustered around one particular size. Our support for Cabral and
Mata’s hypothesis contrasts with its rejection by Angelini and Generale (2007).
Again, the insignificance of the older grouping suggests that these firms are
not financially constrained and therefore there is no significant effect on size
inequality. Thus, the long run structure of the market is influenced by the age
of firms in that market.

Our final result is that industry gearing has a positive effect on job real-
location rates for young firms in highly geared industries. This suggests that
since gearing is an inflexible source of finance, young firms have to adapt to
economic changes by altering their quantity of labour quickly. The usual trade-

off between capital and labour as inputs is not possible here since capital is
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more rigid. Thus, labour has to be more adaptable in order for a firm to avoid
bankruptcy. These conclusions agree with Sharpe (1994) who finds that the
demand for labour fluctuates more in highly geared firms and that they tend to
hoard labour less than their lowly geared rivals since labour hoarding increases
the probability of bankruptcy. Again, the effect for the older age group is not
significant. Job reallocation is a more short run effect but nevertheless, age
plays an important role in the rate of job movement within industries.

The chapter continues as follows: section 5.2 describes some of the vast
literature in the area, section 5.3 contains the empirical results and analysis

and the conclusions are set out in section 5.4.
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5.2 Literature Review

A key paper linked to this chapter is by Cabral and Mata (2003). They sug-
gest that firm size distribution (FSD) is a function of financial constraints.
Their empirical paper on Portuguese manufacturing data shows that a group
of very young firms has a distribution that is highly skewed to the right but
this evolves towards a lognormal distribution as the firms get older. Selection
cannot explain FSD entirely and age continues to play a role. The authors use
the entrepreneur’s age as a proxy for being financially constrained. Age has
a significant effect on the output of young firms but this disappears over time
implying that younger firms are more financially constrained than older firms
and this in turn influences FSD.

Cooley and Quadrini (2001) develop a model to simultaneously take account
of both size and age dependence. Previous attempts could explain size depen-
dence but not age! and others, age dependence but not size.? Therefore, the
authors introduce financial market frictions and persistent shocks in order to
explain the simultaneous dependence of firm dynamics on size and age. The cal-
ibrated model with financial constraints but only temporary shocks can account
for small firms taking on more debt, facing higher probability of default, earning
higher profit rates and issuing more shares but paying fewer dividends. With
industry dynamics, the properties are that small firms grow faster and have a
higher growth volatility, face an increased probability of default and have higher
rates of job reallocation. However, these are unable to generate age dependence
after controlling for size. When persistent shocks are modelled, high produc-
tivity firms borrow more and have larger production scales which allows for a
higher expected profit but also a more volatile profit. The heterogeneous firms,

due to different productivity levels, allow size dependence to be separated from

Hopenhayn (1992)
2 Jovanovic (1982)
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age dependence. Hence, this final model can account for the stylised facts in
the empirical literature.

Angelini and Generale (2007) empirically test the predictions of Cabral and
Mata (2003) using survey data of Italian manufacturing firms. The two hy-
potheses they test are firstly that the firm size distribution of constrained firms
is equal to that of non-constrained firms and secondly that the firm size distri-
bution for non-constrained firms is equal to that of the entire sample. Rejection
of the first hypothesis would be a necessary condition for claiming that financial
constraints affect the evolution of FSD but the second hypothesis needs to be
rejected in order to conclude that financial constraints are an important deter-
minant of the evolution. The results reject the first hypothesis indicating that
constrained firms have a different size distribution than non-constrained firms
but the second hypothesis cannot be rejected implying that financial constraints
only explain a small proportion of the skewness of firm size distribution. As a
robustness check, the authors also test these hypotheses on another dataset con-
taining other countries so as to ensure that their results are not specific to Italy
but their conclusions do not change.

The following literature summarises the papers that link financial decisions
to product market outcomes. These papers can be generally classed as within-
industry studies as the focus is on the resulting behaviour of the firm itself and
its rivals. In the first case, debt can affect decisions on output (Hite, 1977),
product quality (Maksimovic and Titman, 1991), capacity investment (Kim
and Maksimovic, 1990) and the probability of survival (Zingales, 1998). In the
second case, the link is due to the strategic effect of debt which can either make
the firm behave more aggressively (Brander and Lewis, 1986, 1988; Maksimovic,
1990; Glazer, 1994) or less aggressively towards rivals (Chevalier, 1995a, 1995b;
Kovenock and Phillips, 1997; Khanna and Tice, 2000; Povel and Raith, 2004).
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5.2.1 Capital Structures and the Firm

An early paper by Hite (1977) attempts to link the simultaneous decisions of
production, investment and financial structures. The model predicts that a firm
using debt will not use the same capital-labour ratio as would be used in a firm
with no debt and that an increase in leverage will increase the optimal level
of capital used by the firm because leverage reduces the user cost of capital.
Also, increases in leverage will increase the optimal output of the firm if capital
is a normal input because leverage reduces the marginal cost schedule and the
increase in the value of the firm due to the pure leverage effect of substituting
tax-deductible debt for equity is less than the total leverage effect which requires
all inputs and outputs to adjust optimally.

Ravid (1987) looks at the effect of imposing a constraint on the probability of
bankruptcy on the pricing and investment decisions of firms. An example of this
is that while a restriction on the sale of assets may help bondholders in the event
of bankruptcy, this may actually induce bankruptcy by increasing fixed costs
unnecessarily. The model shows that when production costs are known with
certainty, a bankruptcy constraint on operating income will cause a decrease in
productive capacity and if the fixed obligations are large enough, the optimal
price will increase. However, if demand elasticity is high, the optimal price will
decrease and vice versa. When production costs are stochastic, a constraint on
the possibility of bankruptcy will either decrease the optimal price versus the
unconstrained costs case if the demand elasticity is high or depend on the level
of debt and capacity costs. Large capacity costs and low debt induce a decrease
in capacity but high debt and small capacity costs cause an increase.

Kim and Maksimovic (1990) model cost functions in order to estimate the
effect of debt on a firm’s production decision. The model is a two-period game

where the inputs are capacity/capital, effort and labour. The results confirm
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that the financial structure does affect the input decisions of firms and high levels
of debt lead to suboptimal investment in capacity and inefficient combinations of
variable inputs of production. A 10% increase in debt results in a 0.34% increase
in total variable costs and this increase is greater at higher levels of debt. A
permanent $1 increase in debt increases the firm’s costs by 3 cents. Both of
these factors of underinvestment in capacity and inefficient use of inputs lead
to reduced growth in total factor productivity and these costs even cancel out
the gain from technological advances.

Maksimovic and Zechner (1991) theoretically show that the risk of a project’s
cash flow is endogenously determined by the investment decisions of all firms
in the industry. In equilibrium, projects with higher expected costs are chosen
by fewer firms and generate riskier cash flows. Hence, similar firms in the same
industry can have different financial structures. Adopting a technology which
is chosen by the majority of firms in an industry generates higher expected
earnings and lower volatility of cash flows than choosing the technology of the
fringe. Also, the model demonstrates that increasing corporate tax rates makes
a project with a higher debt capacity more attractive and therefore is chosen by
more firms. This lowers the highest cash flows generated by the project and thus
reduces the debt capacity of firms choosing the project. Hence, when corporate
tax rates are increased, firms that choose the risky project will decrease their
debt levels and vice versa.

Another link between the financial structure and product market behaviour
is product quality. Maksimovic and Titman (1991) postulate that all equity
firms have an incentive to produce high quality products. This may reduce
short run profits but maintaining high quality in the long run increases profits.
When debt is included, there is an incentive for the firm to reduce quality in

order to increase current cash flows at the expense of bondholders receiving less
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in the future. If quality declines, consumers will pay less for the product and
hence firm value will fall. This can be eliminated by dividend restrictions or
a salvageable value being attributed to the fixed assets. The model predicts
that if a firm is in financial distress and cannot obtain finance to produce a
high quality product then they can avoid immediate bankruptcy by reducing
quality. The cost of reducing quality is borne by both debt and equity holders
whereas the cost of new borrowing is borne exclusively by equity holders. The
option to liquidate has the effect of reducing the firm’s ability to produce a high
quality product since there is now a value on their salvageable fixed assets. This
inability to have high quality products could be larger than the gain of having
a liquidation value of assets however the use of debt can avoid this negative
incentive to reduce quality. Therefore, debt can either increase or decrease the
capacity of the firm to produce high quality products.

The effect of liquidity constraints on the cyclicality of mark-ups is analysed
by Chevalier and Schérfstein (1995). Capital market imperfections can stem
from two sources. The first is asymmetric information where investors are misin-
formed about firm investment opportunities. The second is agency issues where
owners fear that managers will use funds inefficiently. These imperfections con-
strain investment and change the pricing behaviour of firms. Theory predicts
that liquidity-constrained firms should increase mark-ups and reduce capital ex-
penditures and investment during cyclical downturns. The results suggest that
industry mark-ups behave more counter-cyclically in concentrated industries
and in industries dominated by small firms. Liquidity-constrained firms raise
their mark-ups during economic downturns. Capital expenditures are more pro-
cyclical in liquidity-constrained industries and inventories are more pro-cyclical
in industries with many small firms.

The impact of capital market imperfections on the probability of survival
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of a leveraged firm is empirically studied by Zingales (1998). Studies such as
these suffer from the problem of endogeneity since the probability of survival
r;lay alter the capital structure of a firm or the capital structure may influence
the probability of survival. This paper attempts to overcome this problem by
using a case study of deregulation. Leverage may have a negative effect on the
probability of survival due to ‘debt overhang’ where firms are unable to ac-
quire new investment because of already existing high levels of debt, predation
possibilities of rivals with deep pockets or avoidance by consumers and forced
liquidation. The latter factor is a benefit of debt while still reducing the prob-
ability of survival. A positive effect may also exist since highly leveraged firms
may restructure quickly or have an aggressive expansion strategy.®> The results
suggest that highly leveraged firms are less likely to survive, as are firms with
high labour costs. However, more profitable and larger firms are more likely to
survive. Robustness checks but the results are similar and lead to the conclu-
sion that higher leverage reduces investment significantly in the non-surviving
cohort and prices tend to fall when leverage increases.

Finally, MacKay and Phillips (2005) examine the significance of industry
types on the financial structure choice of the firm. They split the data by in-
dustry concentration and look at leverage, technology intensity and risk. The
initial predictions suggest that financial leverage is higher in concentrated indus-
tries and that dispersion is greater in competitive industries with profitability
and asset size are both larger in concentrated industries. The results suggest
that variation in financial leverage occurs more within industries rather than
between industries but industry effects account for a lot of the variation in
capital-labour ratios. The OLS and GMM estimates lead to slightly different
results however the overall conclusion is that industry fixed effects explain less

variation in financial structures than firm fixed effects but other industry-related

3Brander and Lewis (1986, 1988)
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factors explain differences within competitive industries. Financial, technology
and risk choices are all found to be determined simultaneously and firms close
to the industry technology median i.e. a high natural hedge, are predicted to

use less leverage than firms that differ greatly from the median.

5.2.2 Capital Structures and Rivals

This area of research was first introduced in the mid-eighties with two seminal
papers by Brander and Lewis (1986, 1988). They link financial structure to
output decisions in two ways. The first is the limited liability effect of debt
financing and the second is the strategic bankruptcy effect. The former explains
that more debt gives the firm an incentive to pursue output strategies that
raise returns in good states and lower returns in bad states. In bad states i.e.
bankruptcy, the equity shareholders are unlikely to receive anything since the
debt holders are paid before them. The distribution of returns to shareholders
changes as debt levels change which alters the output strategy favoured by
the shareholders. The second effect links bankruptcy to the financial structure
choice. The status of a firm generally improves when its competitors are driven
out of the market. Hence, a firm might make output market decisions to increase
the chances of driving their rivals into insolvency. Brander and Lewis (1986)
focus mainly on the first effect. The difference between the papers is that the
first paper assumes zero bankruptcy costs and relies on limited liability to create
the strategic link between finance and output. The key finding in the paper is
that debt levels tend to increase a firm’s desired output level. There is conflict
between debt holders and equity holders since they are residual claimants in
different states. Limited liability implies that debt holders become residual
claimants in bad states and equity holders are residual claimants in good states.

An increase in debt means that the range of states over which the firm becomes

148



bankrupt is expanded. Low marginal profit states are not relevant to equity
holders since the firm is turned over to debt holders in these states. The firm
restricts attention to higher marginal profit states and hence adopts a more
aggressive stance therefore output is raised. Thus, increases in debt increase
output.

The second of the sister papers by Brander and Lewis (1988) shows that the
optimal output strategy of a firm is influenced by its capital structure through
the likelihood of bankruptcy and in turn, bankruptcy costs. Firms anticipate
this hence output markets affect financial structures. The financial structure
acts as a commitment to certain output configurations and this is referred to as
the strategic output effect of debt financing. The model is a two-stage duopoly
game in which the financial structure is chosen in stage one and output in stage
two. The model depends on the nature of bankruptcy costs which can be fixed
or proportional. For fixed bankruptcy costs, increased debt increases output.
The rationale for this is that when debt is high, bankruptcy is likely unless the
state of the world is very good and it does not matter by how much the firm
is bankrupt since the costs are fixed whether debt is high or low. In a good
state, if the firm is on the verge on bankruptcy, its best chance of avoiding it is
to produce a lot of output. Increasing debt means the marginal state becomes
a slightly better state with larger marginal profits, hence higher debt induces
higher output. With proportional bankruptcy costs, the result is an increased
weight placed upon bad states of the world. This implies that at low levels
of debt, where the marginal profit of extra output is negative, firms produce
less output. Output is at a minimum when debt is just covered by operating
profits. Increasing output above this level returns to positive marginal profit
quantities. Increased debt still induces higher output but this occurs at very

high debt levels. Hence, the type of bankruptcy cost does make a difference at
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lower debt levels. Bankruptcy also has external benefits since it can lead to exit
by the firm and therefore enhance a rival’s position. Increased output lowers
the price received by a rival thereby increasing their chance of bankruptcy and
this leads to an increase in industry output.

An addition to these papers that concurs with their predictions of leverage
promoting aggressive behaviour in the output market includes the use of long
term debt,? however Showalter (1995, 1999) shows theoretically and empiri-
cally that the result depends on the nature of competition in the market. The
inclusion of optimal financial contracts® and variable costs in these contracts®
reverses the original results. Parsons (1997) also points out that the result does
not hold when the debt level is zero due to a discontinuity in the firm’s value
function.

Other theoretical links between financial structure choice and product mar-
kets include the use of leverage to create barriers to entry,” to signal information
to rivals via the capital market® and to include innovation into product mar-
ket competition.” The use of loan commitments in reducing the future cost
of borrowing,!? the setting prices according to Stackelberg strategies to change
reaction curves!! and the delay of investment through partial liquidation!? also
intertwine the choice of capital structure and the resulting product market out-
come.

Empirical tests of the predictions of debt on the behaviour of rivals in the
market are a more recent line of research. Chevalier’s (1995a) analysis focuses

on the effect of Leveraged Buyouts (LBOs) on rivals in the U.S. supermarket

4Glazer (1994)

5Faure-Grimaud (2001)

6Povel and Raith (2004)

"Easton and Lipsey (1980) and Fudenberg and Tirole (1986)
8Gertner, Gibbons and Scharfstein (1988)

9Maurer (1999)

10Maksimovic (1990)

HDasgupta and Titman (1998)

12 Allen (2000)
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industry. Two studies are carried out. The first postulates that if an LBO
i.e. an increase in debt, leads to falling returns of rivals, then this signifies
tougher competition in the market but if the stock returns of rivals increase
after an LBO, then this implies softer competition. The results suggest that
an LBO leads to softer competition in the market since there are positive stock
responses of rival firms. The second study predicts that if competition becomes
tougher after an LBO then there will be a gradual movement toward declining
firm numbers and therefore softer product market competition. The results here
agree with the first study and suggest that the market can support more stores
after an LBO thereby implying softer competition.

Chevalier (1995b) also analyses the effects of LBOs on supermarket prices
for LBO firms and their rivals in the U.S. Leverage can affect a firm’s pricing
behaviour either through agency issues where an LBO firm aligns the incen-
tives of managers and shareholders or by liquidity constraints where liquidity-
constrained firins may reduce investment and charge higher prices than their
unconstrained rivals. The paper finds that the firm has an incentive to raise
prices following an LBO. If a leveraged firm cuts investment by raising prices
after an LBO, the rival also increases prices. Grocery prices in a city tend to
increase more after an LBO where the firm’s rivals are also highly leveraged.
This situation occurs where the rival accommodates the price increase after the
LBO. On the other hand, if prices fall following the LBO, this implies rivals
have low leverage levels and therefore have the ability to prey on the LBO firm.
Predation is likely to occur in cities where a single non-LBO rival has a large
market share. Exit is more likely to occur where prices fall.

A final investigation into LBOs in the U.S. supermarket industry is carried
out by Chevalier and Scharfstein (1996). They attempt to link capital market

imperfections to counter-cyclical mark-ups and test this empirically. Mark-ups
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can behave counter-cyclically for three reasons. The first is that demand be-
comes less elastic during recessions which allow firms to increase their mark-ups.
Secondly, collusion is more difficult during booms since the incentive to deviate
and cut prices rises, hence mark-ups fall and thirdly capital market imperfec-
tions imply that raising external finance during recessions is difficult so there
is a reliance on internal finance. This leads to price increases and subsequent
higher mark-ups. Three results are identified in the empirical analysis. The first
is that prices in the oil states fall less in cities where there is a large presence
of local and regional chains because these chains are likely to be more liquidity-
constrained due to their smaller size than national chains. The second result
suggests that because LBO firms are more financially constrained, they cut
prices less and increase mark-ups more than non-LBO firms during recessions
and the final result shows that LBO firms raise prices more than non-LBO rivals
and the price rise is higher if they have many highly leveraged rivals. There-
fore, capital market imperfections induce liquidity-constrained firms to increase
mark-ups during economic downturns and reduce them when there is an upturn
in the economy. Since prices are strategic complements, then the behaviour
of liquidity constrained firms affects the pricing decision of the non-liquidity
constrained rivals.

The cyclicality of mark-ups and debt is also investigated by Campello (2003).
Industry-level results suggest that mark-ups behave counter-cyclically and that
industry-wide leverage causes mark-ups to increase faster during economic down-
turns. Robustness checks are carried out, which allow for cost, capacity, dura-
bility and concentration influences, but the initial results are not affected. Firm-
level evidence implies that an economic downturn has a negative effect on the
sales growth of firms operating in low-debt industries but this effect is not sig-

nificant for firms in high-debt industries. The highly leveraged firms lose market
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share following a downturn when their rivals have relatively low leverage but
not during economic upturns. This is not the case when rivals are also highly
leveraged.

Borenstein and Rose (1995) investigate the effect of bankruptcy filings on
the pricing behaviour of firms and their rivals in the airline industry. Financial
distress may cause a firm to behave less aggressively or the idea of having
nothing to lose could cause a firm to be more aggressive. The authors point
to four ways where bankruptcy can affect pricing decisions. The first is that
bankruptcy may directly affect costs or demand. The firm could lower their
marginal cost thereby reducing their price or demand might fall due to the
extra risk involved for the customer. The second way is to raise prices if future
revenues are more heavily discounted or reduce prices in order to deviate from
a collusive agreement. Thirdly, the firm may choose to behave more or less
aggressively since bankruptcy alters the strategic position of the firm. More
aggressive behaviour implies a preference for risk and less aggressive behaviour
implies constraints. Finally, bankruptcy alters the tendency towards predation
by rivals with ‘deep pockets’. They find little evidence to support the theory
that bankruptcy alters an airline’s pricing strategy. The firms tend to reduce
prices before filing for bankruptcy and maintain this low price afterwards. Rivals
tend to increase or maintain their prices but this occurs over a year-long window
around bankruptcy.

Phillips (1995) studies the links between firm financial structures, market
prices and output in four industries. The industries were chosen because they
are highly concentrated, the products are homogeneous and the levels of debt
increased substantially over the period. The results show that where rivals have
high levels of financial leverage and there are technological entry barriers, prices

increase and output falls when debt rises. Debt is seen as a credible commitment
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to less aggressive behaviour as leveraged firms lose market share or fail to gain it
when rivals exit the industry. Falling prices and increasing output are a feature
of one industry but this is argued to be because of rivals having low levels of
leverage and the industry having low entry barriers. Debt is also predicted to
reduce agency costs that cause excessive investment and production.

Varying productivity and concentration levels are analysed by Kovenock and
Phillips (1995). Empirical results suggest that low productivity plants in highly
concentrated markets use more debt. The reason given for this is that when
industry concentration is higher, product market competition is lower hence
more agency issues exist. Debt can be used as an alternative to tough product
market competition by disciplining management. Increased debt leads to more
passive behaviour by the leveraged firm but more aggressive behaviour by rivals.
These rivals are subsequently less likely to close plants and they are more likely
to increase investment if the leveraged firm has a large market share i.e. there is
a business stealing incentive. The authors attempt to reconcile these empirical
results with the theories of Brander and Lewis (1986, 1988). In the first case,
the limited liability effect of debt can only coincide with the empirical results
by using a price-setting version of the model. In the second case, the strategic
bankruptcy effect of debt concurs with the empirical findings when the capacity-
setting version is applied. With proportional bankruptcy costs, an increase in
debt by the leveraged firm can lead to less aggressive behaviour.

The effect of increasing debt levels on the likelihood of plant closing and the
investment decisions of a firm and its rivals, after controlling for product mar-
ket characteristics, is examined by Kovenock and Phillips (1997). The results
reveal that capacity and productivity are negatively related to plant closures.
This suggests that inefficient plants are more likely to be closed. Plants are

also less likely to be closed in industries where growth and concentration levels
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are high, where plant size is large and where there are fevy multi-plant firms.
Debt is however only positively and significantly related to closure decisions in
highly concentrated industries. Rivals are less likely to close their plants when
a large firm increases the level of debt in their capital structure. As regards
the investment decision, the results suggest that more productive and larger
plants invest more. High debt firms tend to reduce their investment rate and
this increases the rivals’ rate but this is only significant for highly concentrated
industries. This indicates that capital structure is more important in industries
where product market discipline is lower. The results lead to the conclusion
that debt induces less aggressive behaviour in the product market.

Finally, Khanna and Tice (2000) examine the responses of incumbents to
market entry. Firms that behave aggressively increase their investment levels
in that market. The authors use the entry of Wal-Mart into the discount de-
partment store industry in the U.S. as an empirical test. They predict that if
diversification leads to a more aggressive response then the internal capital mar-
ket is likely to be important. On the other hand, if diversification leads to a less
aggressive response then there are likely to be opportunities in other divisions.
The results when Wal-Mart is the entrant show that the higher the management
ownership and level of debt, the less aggressive the response of the incumbent.
However, the more focused an incumbent is on the discount business, the more
aggressive its reaction. When entry occurs in non-Wal-Mart markets, the re-
sults change somewhat with the degree of management ownership. Hence, entry
or not by Wal-Mart induces different responses from incumbents. Also, public
firms are more aggressive than private firms when facing a new entrant. How-
ever, the authors find that firms that undertake an LBO appear to respond more
aggressively which they suggest implies that the LBO and leveraging decisions

are different.
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5.3 Empirical Results

5.3.1 First Step

This chapter is designed to empirically test whether financial constraints affect
the market structure of industries. The hypothesis is that young firms are more
financially constrained than older firms because they do not have a long-standing
reputation of creditworthiness and hence are forced to pay higher interest on
debt repayments or may not have any access to it at all.

The methodology is the same as the previous chapter with the exception
that the regression used in the first step of the two-step procedure now excludes
age since the regression is run by age grouping. The age groups are split by
quartile.!> We show the results for the two extreme age groups (1 and 4) so
as to disentangle the age effects. The age distributions for each cohort and
for each measure of size are shown in figures 5.1, 5.2, 5.3 and 5.4. They show
visual support for the hypothesis that the distribution of firm sizes becomes
more log normal over time. The first regression is as follows for each age cohort

separately:

In(gearyt) = Bo + Biln(quiy) + Baln(tngair) + Bsln(ta;) + €4 (5.1)

The variables are explained in the previous chapter. Tables 5.1 and 5.2 show
the results from the first step regression for the youngest and oldest group.!4 The

constant term on the final regressions with time and industry dummy variables

13 Age group 1: less than or equal to 4.54795 years. Age group 2: greater than 4.54795 and
less than or equal to 11.4247 years. Age group 3: greater than 11.4247 and less than 23.0849
vears. Age group 4: more than 23.0849 years.

14Full detailed tables in Tables A.17 and A.18 of the Appendix.



is taken to be the industry-specific gearing term in the omitted industry classifi-
cation (SIC 151). Significant differences on the other industry dummy variables
are added to or subtracted from it, then logged, to generate an industry-specific

gearing variable that is used in the second step.

5.3.2 Second Step

The regressions in the second step are the same as the previous chapter and

regressions are run for the two age cohorts.

In(Concyay) = 171(3‘41«) + € Ay (5-2)
In(IndDist 4¢) = In(Bas) + € aq (5.3)
In(RES) a¢ = In(B3) a¢ + £ a¢ (5.4)

where A is the age group.

Again, C4 and HHI are used to represent industry concentration and the co-
efficient of variation and gini coefficient proxy industry size distribution/inequality.
Turnover and the number of employees are used as measures of size. The re-
sults in tables 5.3 and 5.4 suggest that industry gearing has a negative effect
on concentration for the young group (1), though this is only significant when
size is proxied by turnover and not by the number of employees. Industry gear-
ing has a positive effect on the C4 measure for older firms (4) but this is not

significant in either case.!® The estimates using the HHI to represent indus-

15The estimates from using either tangible assets or total assets in the regression coincide
with the results of the number of employees. The RE model also leads to insignificant results
in most estimations.

157



try concentration as opposed to the C4 measure are shown in tables 5.5 and
5.6. These results confirm the estimates from the C4 measures, but with a
higher level of significance for the young cohort, implying that industry gearing
reduces concentration for young firms but no significant effect exists for older
firms.'® These results imply that young firms who are financially constrained!”
in highly geared industries behave less aggressively in the output market and
hence the degree of industry concentration is lower. They are unable to force
rivals out of the market since the financial constraint hinders their production
and therefore the market is less concentrated. This result concurs with those
of Chevalier (1995a, 1995b) and Kovenock and Phillips (1997) who find that
debt causes firms to be less aggressive in the output market. However, their
results do not take account of age dependencies. Older firms are less financially
constrained, as highlighted in the first-step estimations in the previous chapter,
therefore there is no significant effect on industry concentration for this cohort.
Again, we wish to reiterate that the concentration by age group is explaining a
structural feature and should be interpreted in this way.

The results from (5.3) analysing the effects of industry gearing on industry
size distribution are shown in tables 5.7, 5.8, 5.9 and 5.10. Using the coefficient
of variation (CV) as the measure for industry size inequality, the results are
negative and highly statistically significant for the young cohort but insignificant
for the older cohort regardless of whether size is measured by turnover or number
of employees.!® The estimates using the gini coefficient as the measure of size

dispersion are as equally significant as the CV estimates for the young set of

16For TA, neither the estimates of the young group nor older group are significant. For
TNGA, the estimates are negatively significant for the young cohort and positively significant
for the older cohort, both at the 10% level. The RE model shows less significance.

17Chevalier and Scharfstein (1996), Beck, Demirguc-Kunt and Maksimovic (2005), Angelini
and Generale (2007) conclude that small firms are liquidity constrained.

18The estimates using TA as the measure of size correspond to those of turnover (5%
significance for the younger group) and TNGA’s estimates correspond to those of the number
of employees. The results of the RE model show a slightly lower level of significance for each
size measure.
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firms, using either number of employees or turnover, and insignificant for the
older set, though both are positive for the latter group.!® The conclusion is
that industry gearing makes the firm size distribution less dispersed for the
young cohort and this points to them being financially constrained. Since debt
may be difficult for young firms to obtain, the firms in the market are more
homogeneous and more equal in size as they face the same financial constraints.
This causes the size dispersion of the young firms to be tighter. Again, older
firms are less financially constrained so the effect is insignificant.

Analysing the job reallocation effect from (5.4) for the two age groupings
vields the results in table 5.11. It implies that gearing for the young cohort has
a statistically significant positive effect on job reallocation rates but this effect
is insignificant for the older cohort. This suggests that young firms in highly
geared industries, who need to be adaptable to a changing environment, allow
workers to move more frequently between jobs. This would concur with the
theory that since capital is a fixed factor among young firms, their labour input
needs to be more flexible and hence there is a high degree of worker movement
within the industry. Employees in older firms move less since the firms are less
financially constrained; their labour input need not be flexible since their capital

input is not restricted.

19The estimates from TA and TNGA are the same sign and significance as for both TO and
L here.
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5.4 Conclusion

This chapter empirically examines the link between firm financial structures and
the resulting within-industry market structure. Specifically, it shows how the
market structure of young firms is affected by their financial constraints. The
methodology is the same two-step procedure used in the previous chapter with
the difference that the first and second steps are estimated separately by age
grouping.

The investigation stems from a paper by Cabral and Mata (2003) who find
that firm size distributions are determined by financial constraints. This was
subsequently tested by Angelini and Generale (2007) but their predictions dis-
agree with those of Cabral and Mata and find that financial constraints cannot
be the main determinant of the evolution of firm size distribution, especially
not in developed countries.

Our results agree with the proposition that financial considerations influence
the structure of the market as regards young firms. The conclusions from the
estimations are that industry gearing has a negative effect on industry concen-
tration, as measured by either a C4 or a HHI. a negative effect on size inequality,
as measured by either the coefficient of variation or gini coefficient, and a posi-
tive effect on job reallocation rates.

The first result implies that young firis operating in highly geared industries
are financially constrained and as a result of this, they behave less aggressively
in the output market. They are unable to expand their output because of
limited access to capital and therefore cannot force rivals out of the market.
This, despite being a short run explanation, concurs with a long run evolution
towards a less concentrated market structure. The findings are positive though
insignificant for the older cohort and imply that financial constraints are not an

issue for them. The second result of high industry gearing negatively affecting
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size inequalities of younger firms implies that since they are all impeded by
the same financial constraints then they are more similar in size. This in turn
affects the long run structure of the market. The result for the older set of firms
is, as before, insignificant. The final outcome of a positive effect of industry
gearing on job reallocation rates for young firms suggests that these firms need
to have flexibility in their labour inputs since their capital component is more
rigid. The capital-labour ratio can be altered much easier through the hiring
and firing of staff hence the adaptability of employment is essential for these
financially constrained firms. Again, the insignificance of the results for the
older cohort implies that these firms have less job movement and can hoard
labour if needed without resulting in bankruptcy. This short run explanation
can account for a more long run market structure characteristic, though job
movements are more short term than either concentration or size distribution.

Our results follow in the same vein of the suggestions of Cabral and Mata
(2003) in highlighting the significance of financial constraints in determining
the structure of the market, specifically the size distribution. Our analysis is
based on size inequality but the finding of a negative effect of high industry
gearing on the coefficient of variation and the gini coefficient implies that there
is less dispersion and a limited range in the size of young firms in highly geared

industry.
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Table 5.1: First Step Regression for Age Group 1

Dependent Variable: In(gear) [  OLS ROLS | OLS ROLS | OLS ROLS
In(qui) -2.664% %% _2664%** | _91662%** © _2/662%F* | —2igA4TF* 9 GALTFF
[0.038] (0.053] [0.038] [0.053] (0.038] [0.053]
In(tnga) 0.003 0.003 0.002 0.002 -0.002 -0.002
(0.008] (0.007] [0.008] [0.007] [0.008] [0.008]
In(ta) 0.002 0.002 0.002 0.002 0.002 0.002
(0.007] [0.007] [0.007] [0.007] [0.007] (0.007]
Year Dummies No No Yes Yes Yes Yes
Industry Dummies No No No No Yes Yes
Constant 13.867*F* 13.867*** [ 13.939***  13.9309%** | 13.955%** +13.955%%*
[0.159] [0.217] [0.165] [0.225] [0.278] [0.317]
Observations 11024 11024 11024 11024 11024 11024
R-squared 0.312 0.312 0.312 0.312 0.324 0.324

Notes:
Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 5.2: First Step Regression for Age Group 4

Dependent Variable: In(gear) |  OLS ROLS | OLS ROLS | OLS ROLS
In(qui) R I Y (Lt L DR oY o3k S D L 1ot il (R R57 | i RO . [
[0.011] [0.017] (0.011] [0.017] [0.011] [0.017]
In(tnga) 0.041F** 0.041%** 0.039%*+* 0.039%** 0.033* % 0.083% %
[0.002] (0.002] [0.002] [0.002] [0.002] [0.002]
In(ta) 0.022%%% = g0k [ 00192 (Q.019% % 10,018 EE 0018
(0.002] [0.002] [0.002) [0.002] 0.002] (0.002]
Year Dummies No No Yes Yes Yes Yes
Industry Dummies No No No No Yes Yes
Constant, 13.330%%% 13:330F%F | 13:470%%F 13470%F | 13.429%%F 13499%F
(0.049] [0.073] [0.053] [0.075) [0.083] [0.103]
Observations 106051 106051 106051 106051 106051 106051
R-squared 0.323 0.323 0.324 0.324 0.333 0.333

Notes:
Standard errors in brackets
*significant at 10%; **significant at

5%; ***significant at 1%



Table 5.3: Effect of Industry Gearing on Industry Concentration (C4-Turnover)

Dependent Variable: In(C4)
Turnover Cluster OLS - Age_1 Cluster OLS - Age 4
(mean) In(agel) 1227
[0.598]
(mean) In(age4) 1.784
[1.980]
Year Dummies Yes Yes
Constant 2.803" -5.219
[1.568] [5.185]
Observations 950 960
R-squared 0.037 0.036
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 5.4: Effect of Industry Gearing on Industry Concentration (C4-No. of

Employees)

Dependent Variable: In(C4)
No. of Employees

Cluster OLS - Age_.1 Cluster OLS - Age_4

(mean) In(agel) -1.03
[0.762]
(mean) In(aged) 1.755
[2.112]
Year Dummies Yes Yes
Constant 2.099 -5.194
[2.004] [5.530]
Observations 950 960
R-squared 0.03 0.033
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 5.5: Effect of Industry Gearing on Industry Concentration (HHI-
Turnover)

Dependent Variable: In(HHI)
Turnover Cluster OLS - Age_.1 Cluster OLS - Age._4
(mean) In(agel) -4.420***
[1.496]
(mean) In(age4) 5.463
(4.905]
Year Dummies Yes Yes
Constant 9.563 -16.335
(3.921] (12.837)
Observations 950 960
R-squared 0.046 0.04
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 5.6: Effect of Industry Gearing on Industry Concentration (HHI-No. of
Employees)

Dependent Variable: In(HHI)
No. of Employees Cluster OLS - Age_.1 Cluster OLS - Age_4
(mean) In(agel) -3.372*
[1.803]
(mean) In(age4) 5.441
[4.978]
Year Dummies Yes Yes
Constant 6.691 -16.392
[4.739] [13.029]
Observations 950 960
R-squared 0.034 0.037
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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"able 5.7: Effect of Industry Gearing on Size Inequality (CV-Turnover)

Dependent Variable: In(CV)
Turnover Cluster OLS - Age_1 Cluster OLS - Age 4
(mean) In(agel) -3.306***
[0.863]
(mean) In(age4) -0.323
[2.358]
Year Dummies Yes Yes
Constant 9 TT3Er 1.901
[2.273] [6.169]
Observations 950 960
R-squared 0.065 0.009
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***

significant at 1%
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Table 5.8: Effect of Industry Gearing on Size Inequality (CV-No. of Employees)

Dependent Variable: In(CV)
No. of Employees Cluster OLS - Age_1 Cluster OLS - Age_4
(mean) In(agel) -2.943%**
[0.596]
(mean) In(age4) 0.84
[2.705]
Year Dummies Yes Yes
Constant 8.704*** -1.252
[1.569] [7.073]
Observations 950 960
R-squared 0.038 0.003
Notes:

Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Table 5.9: Effect of Industry Gearing on Size Inequality (Gini-turnover)

Dependent Variable: In(gini)
Turnover

Cluster OLS - Age_1

Cluster OLS - Age_ 4

(mean) In(agel) QN7
[0.157)
(mean) In(aged4) 0.169
[0.675]
Year Dummies Yes Yes
Constant 1. 758X -0.717
[0.413) (1.768]
Observations 950 960
R-squared 0.075 0.026
Notes:

Standard errors in brackets

*significant at 10%; **significant at 5%; ***significant at 1%
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Table 5.10: Effect of Industry Gearing on Size Inequality (Gini-No. of Employ-
ees)

Dependent Variable: In(gini)
No. of Employees Cluster OLS - Age_.1 Cluster OLS - Age 4
(mean) In(agel) -0.911%**
[0.154]
(mean) In(age4) 1.298
[1.179]
Year Dummies Yes Yes
Constant 2.052%** -3.739
[0.402] 3.083)
Observations 950 960
R-squared 0.027 0.028
Notes:

Standard errors in brackets<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>