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Sum m ary

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 la tter 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 th a t margins in the U.S. behave pro-cyclically 

whereas they behave counter-cyclically in the EU-6. A suggestion put forward 

for this is th a t 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.

C hapter two is a within-industry examination of the U.S. manufacturing 

sector. We attem pt to  create more homogeneous groupings by splitting the 

data according to  exogenous characteristics. These are concentration, export 

intensity, technology t>-pe 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 th a t they behave more countcr-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 attribu ted  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 th a t 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 

tha t 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 tha t 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. 

Tfiis suggests th a t 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 yoimger firms which also adheres to yoiuig 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 th a t industry-specific characteristics play 

a significant role in determining the performance and structure of markets. ^Ve 

conclude th a t performance is not purely based on endogenous factors and th a t 

the evolution of the market structure depends on both industry-.specific financial 

structures and their resulting financial constraints.
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C hapter 1

Introduction

This thesis is an analysis of how macrocconomic shocks and financial strtictnros 

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 m atter 

in output market structures.

The structure of the thesis is a between-industry and w ithin-industry anal­

ysis of m anufacturing 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 w’ithin-industry 

variation of macroeconomic shocks, using industry-level data. The final two 

chapters are also linked and they focus on between-industry and w ithin-industry 

differences in relation to financial structure choice, using firm-level data.

The second chapter estimates the price-cost margins for the United States
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(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 instrum ental 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 tu rn  be used to infer the mark-up of a 

firm or an industry by the following formula:

M a r k  -  up

where P C 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. O ther variations are to do with the time 

period covered and the variable representing production. An im portant 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 ra te  for all the manufacturing industries.

The results show th a t there are significant mark-ups in both the U.S. and 

EU-6 m anufacturing 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 tha t 

either there is less competition in the U.S. manufacturing sector and hence they 

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

2



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 th a t they 

represent alterations in the financial, money market and goods economy. The 

results suggest th a t, using any of the proxies, price-cost margins behave pro- 

cyclically in the U.S. and counter-cychcally in the EU-6. A suggested rationale 

for these divergent results is based on the input price theory of Rotemberg 

(1982a). He argues tha t the pro-cyclicality of wages causes m ark-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 uj)turns in aggregate dem and w ithout 

having to  transfer this benefit to their employees. The estim ates a t the 2-digit 

level vary substantially and highlight the heterogeneous results that are lost 

when aggregate da ta  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 a ttem pt 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. P'irm-level da ta  would 

be ideal in this case but the data is not available. Therefore, the da ta  is split by 

market-specific and product-specific characteristics. This division is based on 

exogenous w ithin-industry characteristics th a t do not depend business cycles. 

The margins are estim ated in the same manner as the previous chapter and the 

resultant cyclicality of these mark-ups is also investigated.
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This chapter initially re-estimates price-cost margins a t the 4-digit level in 

order to observe the range of mark-ups th a t exists within industry classifica­

tions. The cyclicality of these margins is also estim ated to stress the varying 

results. The findings show that, despite the estim ated pro-cyclicality of the U.S. 

m anufacturing 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 technologj' t>pe 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 

Slink  costs, access to capital and market flexibility.

Our results confirm tha t 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 la tte r reflects the fact tha t the purchase of 

durable goods can be postponed hence thej' 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 th a t 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 th a t domestic expansionary periods are of less benefit to exporters since they 

focus more on the external market. The cyclicality of the technology margin is 

estim ated to be insignificant but counter-cyclical for durable good industries. 

This la tte r result infers th a t non-durable good industries are more pro-cyclical 

and th a t mark-ups are constrained in durable good industries even during ex-
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pansionary phases since they need not be purchased. The resuU could also be 

explained by the maintenance required for durable goods. During recessions, 

when exit is likely, the survi\'ing firms c:an increase their margins since contin­

ued after-sales services for these products is necessary. This chapter leads to 

the conclusion th a t performance depends upon the t>"pe of product and market 

structure tha t are exogenously given and th a t the industry within which firms 

operate are im portant determ inants of performance. Therefore, the following 

two chapters use firm-level data  to examine how exogenous industry financial 

structures determine market structures.

The foTirth chapter focuses on between-industry variation and the fifth chap­

ter points to w ithin-industry diflFerences using cross-sectional industry studies. 

We begin by investigating the existence of industry-specific financial structures 

in the U.K. m anufacturing 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 th a t 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 tha t 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 detrim ent of equity holders. W hen these problems are
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greater than  the likelihood of bankruptcy, then higher risk firms will liave more 

leverage. The positive age-gearing and size-gearing link is also confirmed in pre- 

\'ious 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 estim ated to  be significant and the tim e dummies become 

significantly negative between 1999 and 2003 when equity finance increased.

The results of the second step find th a t industry-specific gearing has a posi­

tive effect on industry concentration. This finding concurs with the predictions 

of Kovenock and Phillips (1995) who argue th a t 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 M ata (2003) who find tha t financial con­

strain ts influence firm size distributions. Our results imply tha t firms in the 

industry are more similar and clustered around a particular size. The final re­

sult here is tha t industry gearing has a positive effect on job reallocation rates, 

though this is not estim ated to be significant. It does however point to Sharpe’s 

(1994) theory tha t labour must be more flexible where industries are highly 

geared.

The final chapter investigates w ithin-industry heterogeneity by looking at 

the effect of financial structures on market structures. The rationale for this 

analysis is the hypothesis tha t young firms are more financially constrained 

than m ature 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 M ata (2003) who suggest tha t the firm size 

distribution within an industry is a function of financing constraints and not
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ju st 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 tha t 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 yoimger 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 d\ie 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 tha t these are not financially constrained. The 

second result is th a t industry gearing has a statistically negative effect on the 

size distribution of the industry. This concurs with the predictions of Cabral 

and M ata (2003) and implies th a t 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 

tha t 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 im portant in
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deteriniiiing the outcomes of market structures. The first two cfiapters higti- 

hght how performance is affected by macroeconomic shocks, product types and 

market structures. The final two chapters illustrate th a t 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 la tter comparison to  hold, we assume tha t labour costs are proportional to 

output.^

The thesis continues as follows: the second chapter compares the efTects 

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. C hapter six concludes 

the thesis.

^Rotemberg and Saloner (1986)



Chapter 2

Price-cost Margins and the  

M acro-Econom y

2.1 In trod u ction

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 tha t of Hall (1988) and 

Roeger (1995). Hall uses an Instrum ental Variable (IV) estimation technique in 

order to  estim ate price-cost margins from the Solow Residual (SR). However, 

critics are sceptical about his choice of instruments so Roegcr came up with the
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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), w'ho argue for pro-cyclical price-cost 

margins and Rotemberg and Saloner (1986), who predict counter-cyclical m ar­

gins. In the empirical literature, Chirinko and Fazarri (1994) and Rj^an (1997) 

find tha t mark-ups in the U.S. manufacturing sector behave pro-cyclically. This 

is also the case for Morrison (1994) w'ho analyses Canadian data. However, Ga- 

leotti and Schiantarelli (1998) and Oliveira M artins and Scarpetta (1999), using 

U.S. manufacturing data as well, find th a t margins behave counter-cyclically, as 

do Odagiri and Yamashita (1987) w'hen examining Japanese data.

Three variables are used to proxy business cycle fluctuations. They are global 

financial shocks, monetary policy adjustm ents 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 estim ates 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 th a t market power exists in the manufacturing 

sector in both the U.S. and the EU-6. However, the estim ated mark-ups are 

higher in the U.S. than in the EU-6. This might suggest tha t EU-6 industries 

are more competitive and hence have lower mark-ups or th a t U.S. industries are 

better able to constrain costs and can thus enjoy larger margins. The results 

are broadly in line wath previous research wdth variations being explained bj  ̂the
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use of a different estim ation 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 estim ates 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 m anufacturing 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 \'ary substantially with the outcome 

being driven by just a few sectors in each case. M onetary 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 th a t 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. maimfacturing 

sector and a significantly negative effect for tiie EU-G manufacturing industries 

but as before, a lot of variation exists a t the 2-digit level. Thus, these results 

confirm th a t 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. m anufacturing 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 th a t certain factors exert on business 

cycles. It may be the case tha t 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 dechne. 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 L iterature R eview

The hterature in this chapter and the next is inextricably hnked 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 beha\'iour within an industry. 

Koriings, 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 th a t increasing im ports do not reduce margins. Bottasso 

and Sembenelli (2001) analyse the effects of the European Union’s Single M arket 

Programme on the market power of Italian manufacturing firms and find th a t 

mark-ups fall significantlj- 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 th a t 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 dam pen economic fluctuations by increasing prices during expansionary 

phases to curtail demand and prevent prices becoming over-inflated while they 

stim ulate dem and with lower prices during recessionary periods. They also agree 

w ith 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 pu t 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 

th a t firms try  to recapture lost revenues from falling sales during recessions by 

increasing prices and hence mark-ups increase. Bils (1987) suggests th a t demand 

becomes more inelastic during recessions and this allows mark-ups to increase 

and C hatterjee, Cooper and Ravikumar (1993) propose th a t increased entry 

into the m arket during expansionary periods would cause margins to  decline. 

Aggregate dem and 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 tha t advocate counter-cyclical m ar­

gins. They generally explain th a t 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 th a t excess capacity 

during recessions bolsters collusion and sustains large mark-ups since there is 

a credible th rea t of retaliation if a deviation occurs. Another theory suggests 

th a t firms are slow to change prices either because of menu costs or because

^Hall (1986)
 ̂Rotem berg (1982a)

^Rotem berg 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 m ar­

gins because input prices are increasing at this time and causing margins to 

be squeezed. Stightz (1984) argues th a t 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 th a t the firm does not want to reduce prices during a recession fearing 

tha t 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 

tha t 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 th a t the company 

is in trouble because debt is not an option. Chevalier and Scharfstein (1996) also 

argue th a t 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 th a t may be diffic\ilt 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 th a t prices are onlj' imperfectly observed so th a t a decline in

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

'*Rotemberg (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 

c:harge 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 P orter’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 th a t they behave in a pro-cyclical 

manner. Recessions reduce the scope for collusive behaviour and encourage 

com petition in an industry.

Two empirical papers confirm the pro-cyclicafity of price-cost margins in 

the U.S m anufacturing sector. These are Chirinko and Fazarri (1994) and Ryan 

(1997), though the results of the la tter do not entirely agree with the propo­

sition. Chirinko and Fazarri (1994) focus on the cj'clicality of market power 

and the extent of increasing returns to scale in the U.S. manufacturing sec­

tor. Substantial heterogeneity is found in the estim ates of market power. One 

th ird  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 

m anufacturing sector and the remaining two are in the durable manufacturing
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sector. The results show tha t 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 dam pen 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. m anufacturing industries but with asymmetric results. He 

also investigates the cyclicality of productivity growth. The analysis allow'S 

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 th a t of Hall (1988). The conclusion is th a t price-cost 

margins fall during recessions but tha t there is no significant movement during 

booms. Productivity growth is estim ated 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 estim ated 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 inpjut and im port 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. Im port 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 im port prices may also cause an economic

17



downturn and hence exert a counter-cychcal influence. Therefore, the cychcahty 

of maxk-ups is estim ated 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 th a t mark­

ups behave counter-cyclically in concentrated industries. The m ark-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 th a t differences be- 

tw'een their estimates and those found using U.S. da ta  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 

m arket power, returns to scale and capacity utilisation, allow's 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  estim ate the m ark­

ups for the U.S., Canada, Japan, Germany, France, the U.K. and Italy. The 

results show th a t 93% of the sectors have a positive degree of m arket 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 estim ated to  have 

a negative effect on mark-ups but these results are less robust than those of the 

cyclicality estimates.

2.2.2 C ounter-cyclica l P rice-cost M argins

One of the first theoretical papers advocating counter-cjxlical price-cost margins 

was by Rotemberg and Saloner (1986). They investigate how implicit collusion 

behaves during booms. This model predicts tha t firms are likely to  act more 

competitively during booms than at other times of the cycle. The rationale 

for this is tha t 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 m arket if 

they are not capacity constrained. Hence, the short run profits from stealing 

market share are large relative to long run profits of colhision. Also, given tha t 

booms and recessions follow each other, it is quite probable tha t the punishm ent 

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 th a t the gain from deviating 

outweighs the future punishment. The punishment is th a t 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 tha t the results stemming from prices 

being the strategic variables are stronger than those when quantities are the 

strategic variables. They also empirically analj'se their predictions on the U.S. 

cement industry. The results concur with their predictions of counter-cyclical 

prices and price-cost margins, implying th a t collusion increases when demand 

falls. Further investigation of actual price wars, from previous studies, also 

dem onstrates that firms are less able to collude during expansionary periods.

Two papers empirically concur with the existence of counter-cyclical m ar­

gins in the U.S. manufacturing sector. The first is by Galeotti and Schiantarelli 

(1998) who point out th a t counter-cyclical mark-ups agree with the premise 

of increasing real wages during high demand periods. They use a dynamic 

structural model tha t allows for an adjustm ent 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 tha t the reason for different findings 

on price-cost margin behaviour is that some studies assume th a t capital is fully 

flexible and hence the results are biased in favour of pro-cyclical mark-ups when 

adjustm ent costs are om itted from the model. The results show th a t mark­

ups behave significantly counter-cyclically for current levels of demand however 

they tend to move pro-cj^clically 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 adjustm ent costs but the 

results do not change the general conclusions of their paper.

The second paper by Oliveira M artins 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 interm ediate inputs instead
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of value added because the latter is expected to over-inflate price-cost margin 

estimates. The results suggest th a t 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%. M ark-ups in the 

European countries and Japan are mainly between 15% and 30%. but outliers 

exist as well. These results suggest th a t there may be entry barriers, due to 

high sunk costs, th a t allow a degree of market power to  exist. However, the 

authors note tha t cross-country variation could be a result of specific national 

policies. Splitting the data  between fragmented and segmented markets shows 

th a t 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 outfjut and emplo>’meiit. 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 th a t counter-cyclical 

mark-ups stem from increased entr\' 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 th a t arise from beliefs alone 

which become im portant 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

® Oliveira M artins et al. (1996) estim ate 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 th a t 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 th a t 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 tu rn  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 w'ith interme­

diate inputs and imperfect competition. The author believes tha t the use of 

interm ediate goods acts as a multiplier for price stickiness because small rigidi­

ties a t 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 interm ediate goods in production, counter-cyclical mark-ups and imperfect 

competition. The latter allow's 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 tha t 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 tha t the quantities of intermediate goods move pro-cyclically relative 

to labour usage, while controlling for labour hoarding and this also holds in 

the empirical anah’sis. The third proposition, w'hich again agrees with the data 

estim ates, is th a t there should be a positive correlation between changes in the 

m aterials-output ratio and the price of the inputs. The fourth prediction is 

th a t a positive correlation exists between total factor productivity and the us­

age of interm ediate inputs relative to the labour input. This result is found 

in the da ta  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 da ta  

should not be significant. The results agree with this prediction as well. Hence, 

gross ou tput data should be favoured over value added data because the la tte r 

over-estimates mark-ups since profits are divided by a smaller denominator, 

Chevalier and Scharfstein (1996) develop a model to explain how capital m ar­

ket imperfections cause mark-ups to behave counter-cyclically. The rationale for 

this link is tha t 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 becatise firms compete less aggres­

sively during recessions. During expansionary periods, firms cut prices with the 

aim of recapturing market share. The emj)irical 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 M ethodology

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 tha t found a lack of marginal cost pricing was generally 

explained by cyclical fluctuations in productivity, tha t is, the prices charged for 

goods were far above those paid for the inputs because of increases in productiv­

ity. However, Hall believed th a t 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-laljour ratio) and productivity 

shocks. Hall uses an instrum ental variable (IV) approach in his analysis. The 

joint null h^^pothesis tested is th a t of competition and constant returns to scale 

(CRS). If th is 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,t =  QnF{Lit ,  K n)  where 

Q  is ou tpu t, F  is the  production function, 0  is the Hicks-neutral rate of techno­

logical progress, L is labour input, K  is capital input, i is the sector index and 

t is the tim e index. The Solow residual, with these two input factors assuming 

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

®Paquet and Robidoux (1997) find that, the market structure of aggregate U.S. and Cana­
dian industries is well explained by perfect com petition and CRS.

^Basu and Fernald (1997) find CRS or slightly decreasing returns to scale in U.S. man­
ufacturing d ata  at the  2-digit level. Also, estim ates tend to  rise when industry aggregation
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AQu , ‘ALit AAi( A0i,

where the first term  on the left hand side (LHS) is the rate of growth of the 

output less the growth rate of capital, o i  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:

, ‘AQit AAi/ AL,( AAi( A© fn
 ^ ) - a L z f ( - 7 ---------- ^ )  =  7 T +

W i t  ‘̂ i t  U

Hall then derives an equivalent expression for the Solow residual with market 

power, still assuming CRS:

AA\,^ ^ALu AKu^ AQ  ,
(-p^----------7 ^ )  -   =  +

W it  J'^it ^zt  J' ît

where /; is the mark-up ratio (/•' =  ;fj)- =  1 for perfect competition and

lu > 1 with imperfect competition.

Under the null hypothesis, it should be the case that a variable Azt ,  that 

is, an exogenous determ inant of output (Q), labour (L) and capital (A') and 

assumed not to affect the stochastic element of productivity growth {vu), should 

have zero correlation with the LHS and thus in tu rn  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 f  and the LHS, this is likely to be a sign 

th a t 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 attem pts to recon­

cile these with various explanations consistent with a comp)etitive 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 p roducti\ity  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 Qu = <3itF{Ln,Kn,Mit).  The variables are the same as before 

but m aterial input is included {M).  The primal Solow residual, from (2.3), 

under perfect competition but with no assumption about returns to scale and 

with some rearranging thus becomes:

—p.   ^OKit—p ----- ------------------- 1" >'i( (2.4)
Qit L^t h u  M,t

P .ntJtiwhere an  = p Iq 'I is t'he share of an input in turnover ( J  =  L, K, M)  

e „

®Domowitz et al. (1988)
^D om ow itz et al. (1988) also use th is  se t-up .
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A ssum ing im perfect com petition from (2.3), th e  prim al Solow residual (SR) 

becomes:

\  , Q / o  c \
—   — Hi t  ( a  L i t - } -------^ O - K i t —p  l - Q A / i ( ~ T 7 — ) +  WiJ (2.5)

W i t  J^it ^ 'H t

j.1 is again th e  ad justm ent factor for im perfect com petition.

W hen one assum es CHS. the above equation can be w ritten  as:

^ Q i t  -^^ i t  ^ ^ ^ i t  / ,
- p : -----------a i i t —j ----------- c t M i t —r , ----------  a  L i t  -  Q M i t ) —p —

W i t  l^ i t  - 'H t  t \ i t

= -  ^ )  + (I -  3 , th h t  (2.6)
Wi t

where p  =  =  1 — ^  is the jirice-cost margin, also known as the Lerner

Index and /i is the  mark-uj).

The problem  w ith estim ating the above equation, as m entioned before, is 

dealing w ith  the  unobserved productiv ity  shock, i')^. Instead  of using IV, Roeger 

estim ates a sim ilar expression to (2.6) for the dual Solow residual (DSR) and 

su b trac ts  one from the other. This allows da  to  be removed from th e  equation. 

This price-based SR can be defined as follows:

APLit , , ^ P K z t  ^ P i t
OCLit—^  1- O M i t —^  1“ (1 “  Oiif -  O iM i t ) — T-----------5—JLif  i Mi t  t^it t"it

= -P i t { ^ - ^ P ^ )  + {\-Pu) ît (2.7)
t^it i^Kit

By su b trac tin g  (2.7) from (2.6) we have:
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^AQit  ̂ APit  ̂ ,ALit  ̂ APut^ !
( “ 7 ^ ----------- 1-  - 5 — )  “  0‘L i t \ —j.-------------1-  - 5  j  -  OiMitK

Wit J'̂ it J ît t^Lit

A M i t A P M it
Mrt ^ M i t
A A it

-h A P k h

 ̂ K^t P x i t
A K i t A P k h  ,
A P^t '

=  A t [ ( ^  +  ^ )  -  (2 .8)
Wit

Here, there is no endogeneity problem  since th e  unobservable productiv ity  

shocks, )?i(, cancel out. T hus, th e  equation  only includes observable term s th a t 

can be taken  as a Solow residual in nom inal term s. Hence, nom inal variables 

can be used to  estim ate price-cost m argins and the re  are no problem s in try ing 

to  deflate variables.

R ew riting th e  LUS as A y and the RHS as A .t  leads to  a sim ple testab le 

equation which can be estim ated  by OLS:

Ayi( =  duAxit  +  Sit (2.9)

In estim ating  th is equation , one uses grow th ra tes  of the  variables.^® Note 

th a t  the  small cap ita ls in the  above equation  denote a logarithm ic transfor­

m ation. T he dependent variable, A y ,  is a com posite variable representing the 

grow th ra tes in inpu t factors w eighted by the ir respective share in to ta l ou tpu t. 

T he explanatory  variable, Aar , is considered to  be th e  grow th ra te  in o u tp u t 

per value of capital.

Theoretically, the  error te rm , £n ,  should be zero since the productiv ity

10^  =
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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 to tal 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 a t the sector level but is more 

likely to cause problems when using firm-level data. Roeger (1995) also points 

out tha t the rental price of capital used is calculated based on an ex post real 

interest ra te  and not the expected real interest rate. However, he argues tha t 

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 tha t price-cost margins are consistently es­

tim ated 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 m ark-up e s t im a te s .D a ta  for these

^^D ata  from  O ’M ahony  and van A rk (2003) C D -R O M  includes to ta l annual hours worked 
b u t th e  tim e  series is sh o rte r  th a n  th a t  of th e  STAN d a tab ase . T h e  es tim atio n s do n o t change 
significan tly  w hen hours w orked is used in stead  of th e  num ber of employees.

^^B urnside et al. (1995) find no e\'idence of increasing  re tu rn s  to  scale in th e  11.S. m an u ­
fac tu rin g  secto r.

^^O liveira M a rtin s  et al. (1996)

29



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 th a t 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 ou tput is problematic as argued by a number of researchers such 

as Norrbin (1993) and Basu and Fernald (1997). In fact, the la tter paper states 

tha t ‘'Value added is not a natural measure of ou tput 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.

'^Oliveira M artins et al. (1996) 
^®Basu and Fernald (1997: 251)
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2.4 D a ta

The d a ta  used in the analysis is manufacturing data. W aldmann (1991) ar­

gues th a t there is measurement error in the construction of variables for non­

m anufacturing industries since production/value added is more difficult to de­

termine.

2.4.1 U .S . D ata

The U.S. data  is taken from the ND ER-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 d a ta  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.^®

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), to tal payroll excluding social security payments, employer 

payments for fringe benefits and other legally m andated payments (Pl ), the 

to tal 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

'^ In d u s try  ti t le s  arc  show n in Table A .l in th e  A ppendix .
^ 'S u m m a ry  s ta tis tic s  a re  in T able A .2 in th e  A ppend ix
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work done in the plant but excluding the costs of services used, overhead costs 

and expenditures related to  plant expansions (Pm A-I), to tal real capital stock 

calculated by estim ates of capital stock and an appropriate asset deflator for 

each sector {K)  and a price deflator for new investment flows {Pi).

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:

Pk u  =  + 6i) (2-10)

where r is the real interest rate at time t and 5 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, A ustralia and New Zealand.^® The da ta  on GDP is also taken 

from the AMECO database.

The depreciation rates are taken from a report on B ritain 's productivity 

by Mary O ’Mahony (1999). It was not possible to  find depreciation rates for 

U.S. manufacturing sectors but it is likely th a t depreciation rates are similar 

in developed countries. This appears to be a better alternative than  assuming 

a constant depreciation ra te  of 5% for every sector as is the case in Oliveira 

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

http://ec.europa.eu/econom y_finance/indicators/annual_m acro_econom ic_database/am eco_en.htm  
*®The real interest rates are shown in Table A .3 o f the Appendix.
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20 years for total capital stock. Sector classifications are slightly different in the 

U.S. compared to Britain bu t these were matched as best as possible.

2.4.2 EU D ata

The EU data is mainly taken from the OECD's STructural ANalysis (STAN) 

d a t a b a s e . I t  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 a c t i v i t i e s . T h e  data is a 2-digit level of aggregation 

and the time series is between 1976 and 2003.

The variables used are as follows:^^ gross ou tput at current prices {PQ),  the 

number of employees (L). wages and salaries at current pjrices {Pl ), intermediate 

inputs at current prices (Pm M)  and gross capital stock at constant prices (A').

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 anah^sis are Belgium, France. Finland, Germany, Italy

Depreciation rates are shown in Table A .4 in the Appendix.
http: / / w w w .D eed .org/docum ent/15/0 ,2340.enJ2649-201185-1895503-1-1-1-1,00. html 

^^Table A .5 in th e  Appendix contains the industry titles.
^^Sumraary statistics are in Table A .6 of the Appendix.
^“*The real interest rates are shown in Table A .7 of the Appendix.
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and Spain. These were chosen based on data availabihty. 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.^®

D eprecia tion  ra te s  are  show n in T ab le  A .8 of th e  A ppendix .
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2.5 Em pirical R esu lts

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 th a t there are insufficient observations 

to use RE and FE at the sector level of the EU-6 m anufacturing sector. RE and 

FE can only be used to estim ate 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. m anufacturing 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 m anufactures' (SIC 

21) at 0.365, followed by ‘Chemicals and allied products’ (SIC 28) a t 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 ‘Prim ary 

metal industries' (SIC 33) at 0.193.

In the EU-6, the sector with the highest price-cost margin is 'O ther 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 th a t of ‘O ther 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 th e  tim e period varies betw een b o th  samples. T he regressions are run  

again  using the  sam e years in b o th  (1976-1996). These estim ates using any of the  

techniques m entioned above are consistent as before. Tables 2.3 and  2.4 show 

the  price-cost m argins for the  U.S. and  th e  EU-6, along w ith  the  corresponding 

m ark-up  { / j )  which is calculated as follows:

"  =  (2 - 11)

where p  is the  price-cost m argin, as defined before.

T here has been a  slight change in the  m argins given th e  new tim e period 

b u t th e  m ain resu lt of th e  U.S. enjoj'ing th e  highest m argins still holds. Table 

2.5 com pares th e  m anufacturing  sectors of th e  U.S. and  th e  EU-6. T h e  sector 

definitions are slightly different but are m atched as best as possible to  allow for 

a  m ore convenient com parison. In each case, the  m ark-up in the U.S. sector is 

larger th a n  th e  corresponding sector in the EU-6 ap a rt from  ‘W ood and  wood 

p ro d u cts ', where bo th  have alm ost identical m ark-ups.

T his resu lt could be explained by tougher com petition  in th e  EU and  hence 

m ark-ups are lower or th a t  U.S. sectors are b e tte r  a t controlling costs and  the re­

fore can m ain ta in  higher m ark-ups. These resu lts con trast w ith  those of O liveira 

M artins and  S ca rp e tta  (1999) who show th a t m argins in th e  E uropean  coun­

tries are higher than  th e  U.S. T his difference in results could be due to  the  fact 

th a t  th is  analj'sis includes four o ther EU  m em ber states^® th a t  are not included 

in the ir analysis and these m ay be dragging down the  m argins. A lternativelj', 

it m ay be the  inclusion of sector-specific depreciation or the  exclusion of net 

ind irect taxes th a t  is accounting for the  different findings.

For th e  sake of com parison, the  estim ated  price-cost m argins of Hall (1988), 

^®Bclgium, F in lan d , I ta ly  an d  Spain
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Dom owitz et al. (1988), Roeger (1995) and  Oliveira M artins et. al. (1996) for 

U.S. m anufacturing  industries are shown in tab le  2.6. Hall uses 2-digit d a ta  in 

his analysis betw een 1953 and 1984. Domowitz et al. use a  m ore d isaggregated 

da tase t, 4-digit ISIC, between 1958 and  1981 to  produce the ir results. T hey  

aggregate up to  th e  2-digit level in order to  com pare the ir resu lts to  those of 

Hall. Roeger uses 2-digit d a ta  between 1953 and 1984 and Oliveira M artins et 

al. use bo th  3- and 4-digit d a ta  in their analysis and the  tim e series cover the  

period 1970 to  1992. These have been tran sla ted  into 2-digit d a ta  in order to  

com pare all th e  results.

As is clear, the  estim ates vary substantially . T he differences could be ex­

plained by the  different techniques used, the  varying levels of d a ta  aggregation, 

the tim e period covered or the use of value added versus gross o u tp u t. Hall and 

Domowitz et al. use H all's m ethodology and Roeger and O liveira M artins et al. 

use R oeger's m ethod. Hall and Roeger use 2-digit d a ta  whereas Domowitz et 

al. and O liveira M artins et al. use 3- and 4-digit data . T he first th ree papers 

calculate m argins for years from the fifties to  the early eighties w hereas the final 

paper uses m ore recent d a ta  from the seventies to  the early nineties. Finally, 

Hall and Roeger use value added d a ta  b u t Domowitz et al. and O liveira M artins 

et al. use d a ta  on gross ou tpu t.

C om paring our resu lts w ith those described above, the j' are broadly  sim ilar 

to  those of Domowdtz et al. b u t a degree sm aller in each case. This is likely to  

do w ith the  use of the sam e level of d a ta  aggregation but applying a different 

technique. HalFs and R.oeger's results are m ainly higher th a n  ours b u t th is  can 

be a ttr ib u te d  to  th e ir  use of value added. However, some are lower or the sam e 

which implies th a t  value added may not induce as large an upw ard bias as was 

previously m ain ta ined . The estim ated m argins of O liveira M artins et al. are 

alm ost entirely  below those of our results which m ay be due to  the inclusion
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of indirect taxes in th e ir  paper; failing to  exclude them  is believed to  cause an 

upw ard bias in th e  estim ates.

2.5.1 C yclica lity  - F inancial Shocks

The first proxy for business cycles is global financial shocks. T heir effect on 

price-cost m argins is analysed by in teracting  dum m ies representing  th e  year of 

a global financial shock w ith  the  m argin te rm  T he following regression

is used:^®

A yit = 7 0  +  7 i  +  'r2 .fl-dum.ray + 'y s fL d u rn m y  * A x u  +  £u  (2.12) 

where f l - d u m m y  is the  financial shock dummy.

The results for the  U.S. sector, in tab le  2.7, show th a t a financial shock has no 

significant effect on price-cost m argins b u t the effect is negative and s ta tistica lly  

significant for the  EU-G group, as shown in tab le  2.8.‘® T his suggests significant 

counter-cyclical m argin behaviour in th e  EU-6. It m ight also imply th a t U.S. 

industries are m ore robust th a n  EU industries as they can w ith stand  external 

financial shocks w ithou t suffering significant declines in the ir m argins.

Table 2.9 shows th e  resu lts for the  U.S. a t the  2-digit level. A ccording to  the  

results, only th ree sectors experience significantly negative shocks to  price-cost 

m argins (‘Fabricated  m etal p ro d u c ts’, ‘In d u stria l m achinery and equ ipm ent’; 

‘E lectrical and electronic equ ipm en t’) and five sectors show positive effects on

^^List of shocks is shown in Table A .9 of the Appendix.
^®Equations (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 M artins and Scarpetta (1999).

^®Using identical tim e 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 w'ood products'; 'Chemicals and allied 

products', ‘Rubber and plastic products’ and ‘Transportation equipm ent’). 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 show's the corresponding results for the EU-6 countries a t 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 

instrum ents’: ‘Furniture and other m anufacturing'). 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 tha t are insignificantly positive and likewise six are insignificantly 

negative.^^

2.5.2 C yclicality  - M onetary Policy Changes

The second proxy for business cycle fluctuations is changes in the monetary 

policy. This \'ariable is to take account of the money side of the economy. 

These changes are proxied bj  ̂ interest rates adjustments. The interest rate 

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

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

^^Ibid
^^Ghosal (2000) also uses this to  prox>’ 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 tim e period covered is 1999 to 2003.^“* WTiere 

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:

= Oq -V 01 A zit +  92ln{it) +  9zln{it) * Axj, +  Su (2.13)

where ln{i) represents the logged value of the interest rate.

The results for the U.S., as shown in table 2.11, suggest th a t 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 tha t 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 th a t interest rates and price-cost 

margins move in opposite directions. Under the same assumption, this means 

th a t economic expansions tend to reduce margins in the m anufacturing 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 

signific:antly positive links between m onetary 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

^®h ttp ://w 'w w ,fed era lrese rv e ,g o v 7 fo m c/fu n d sra te .h tm  
^“̂ h ttp ://w T v ^ v '-e c b .in t/s ta ts /m o n e ta ry /ra te s /h tm l/in d e x .e n .h tm l
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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.^®

2.5 .3  C yclica lity  - G ross D o m estic  P rod u ct

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 , 

Axi t ,  is interacted with the GDP variable.®' The regression is as follows:

^ V h =  7"o +  T ^ l n ( G D P i t )  * -I- Eh (2 ,1 4 )

w'here ln{GDP)  is the logged value of GDP.

The estim ates show that price-cost margins in the U.S. behave pro-cyclically 

in the m anufacturing 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 estim ates for the EU-6 grouping agree with all the pre\’ious 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

®®ROLS re su lts  are very sim ilar to  tho se  of OLS w ith  only  slight changes in significance 
levels.

®®ROLS es tim a te s  generally  show slight increases in significance levels.
^^G ross dom estic  p ro d u c t a t  cu rren t m arket prices
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level. The sectors th a t behave most significantly pro-cyclically are 'Food and 

kindred products’, ‘Tobacco m anufactures’, ‘Apparel and other textile prod­

ucts’. ‘Furniture and fixtures', ‘Printing and publishing’, ‘Leather and leather 

products’, ‘Fabricated metal products’, ‘Electrical and electronic equipm ent’, 

‘T ransportation equipm ent’ and ‘Miscellaneous m anufacturing’. Three sectors 

are significant!}' counter-cyclical but the remaining seven sectors are insignif­

icant. It is not clear which tv’p e  of industry class behaves pro- or counter- 

cyclically.^®

Table 2.18 shows the disaggregated results for the EU-6 countries using OLS. 

The m ajority 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 tha t the cj'clicality 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 th a t our re­

sults confirm the theory of Rotemberg (1982a). He suggests tha t 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 th a t the difference lies in the degree of union p o w e r . T h e  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

^®ROLS shows no significant difference.
^®Ibid
■*®Clark (1984), Karier (1985) and Haskel and Martin (1992) show that there is a negative 

effect of unions on profits: Sahnger (1984), Dom owitz, Hubbard and Petersen (1988) and  
Machin (1991) find that unions obtain  m ost 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 C onclusion

This chapter estim ates 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 th a t all 2-digit industries in both the U.S. and the EU-6 have 

mark-ups tha t are significantly different from zero and these mark-ups are larger 

in the U.S. than  the EU-6. The estim ates 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 estim ates 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 Ohveira M artins 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 efl^ect 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, m onetary policy changes, has sig­

nificantly positive effects on U.S. industries and significantly negative effects on

44



the EU-G. Only three sectors in the U.S. siiow significantly positive results and 

the remaining seventeen sectors are not significant. In the EU-6, only four sec­

tors confirm counter-cychcal margins with the remaining eighteen sectors being 

insignificant. The third proxy, changes in GDP, also confirms tha t 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-G are significantly negative, 

three are significantly positive and the remaining twelve are insignificant.

A suggestion for the contrasting results to cyclical fluctuations in those 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 th a t 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 th a t 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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Tal)le 2.1: Price-cost M argins for the U .S. M anufacturing Sector: 19G2-199C

P r ic e -C o s t  M a rg in s O LS R O L S R E F E
1962 - 1996 1962 - 1996 1962 - 1996 1962 - 1996

S IC 8 7 L e rn e r  In d e x s.e. L e r n e r I n d e x s.e . L e rn e r  In d e x s.e . L e r n e r I n d e x s.e.
All M anufacturing 0.257*** [0.001] 0.257*** [0.002] 0.257*** [0.001] 0.257*** [ .001]
20 Food and kindred products 0.249*** [0.004] 0.249*** [0.006] 0.249*** [0.004] 0.249*** [ .004]
21 Tobacco manufac:tures 0.365*** [0.018] 0.365*** [0.032] 0.365*** [0.018] 0.365*** [ ,018]
22 Textile mill products 0.196*** [0.004] 0.196*** [0.005] 0.196*** [0.004] 0.197*** [ ,004]
23 A pparel and o ther textile products 0.228*** [0.004] 0.228*** [0.005] 0.228*** [0.004] 0.228*** [ ,t)04]
24 Lum ber and wood products 0.194*** [0.005] 0 194* * * [0.006] 0.194*** [0.005] 0.194*** [ .005]
25 Furn itu re  and fixtures 0.239*** [0.006] 0.239*** [0.009] 0.239*** [0.006] 0.240*** [ .006]
2G Paper and allied products 0.244*** [0.005] 0.244*** [0.007] 0.244*** [0.005] 0.244*** [ .00.5]
27 P rin ting  and i)ublisliing 0.335*** [0.007] 0.335*** [0.012] 0.335*** [0.007] 0.335*** [ ,007]
28 Chem icals and allied products 0.345*** [0.005] 0.345*** [0.008] 0.345*** [0.005] 0.346*** [ .00.5)
29 Petroleum  and coal products 0.213*** [0.008] 0.213*** [0.009] 0.213*** [0.008] 0.214*** [ .008]
30 R ubber and misc. plastics products 0.267*** [0.004] 0.267*** [0.006] 0.267*** [0.004] 0,267*** [ .004)
31 Leather and leather products 0.242*** (0.007] 0.242*** [0.008] 0.242*** [0.007] 0.243*** [ .007]
32 Stone, clay, glass and concrete products 0.300*** [0.005] 0.300*** [0.008) 0.300*** [0.005] 0,301*** [ .00.5]
33 Prim ary  m etal industries 0.193*** [0.004] 0.193*** [0.005] 0.193*** [0,004] 0,194*** [ .004]
34 Fabricated m etal products 0.248*** [0.004] 0.248*** [0.005] 0.248*** [0.004] 0.248*** [ .004]
35 Industrial m achinery and equipm ent 0.265*** [0.003] 0.265*** [0.004] 0.265*** [0.003] 0.265*** [ .003]
3G Electrical and electronic equipm ent 0.286*** [0.004] 0.286*** [0.005] 0.286*** [0.004] 0.286*** [ .004]
37 T ransporta tion  equipm ent 0.186*** [0.006] 0.186*** [0.008] 0.186*** [0.006] 0.186*** [ .006]
38 Instrum ents and related products 0.324*** [0.005] 0.324*** [0.007] 0.324*** [0.005] 0.324*** [ .00.5]
39 Misc. m anufacturing industries 0.279*** [0.00.5] 0.279*** [0.007] 0.279*** [0.005] 0,279*** [ .005]

Notes:
S tandard  errors in bracliets
^significant a t 10%; **significant a t 5%: ***significant a t 1%



Table 2.2; Price-cost Margins for the EU-6 Mamifactnring Sector; 197G-2003

P ric e -c o s t M a rg in s OLS R O L S
1976 - 2003 1976 - 2003

IS IC  R ev . 3 L e rn e r  In d e x s.e. L e r n e r I n d e x s.e.
All M anufactming 0.173*** [0.003] 0.173** ]().004]
15: Food products and beverages 0.115*** [0.005] 0,115*** [O.OOC]
10: Tobacco products 0.178*** [0.019] 0,178*** [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 jjroducts and footwear O.IGO*** [0.009] 0100*** [0.012]
20: Wood and products of wood and cork 0.172*** [0.010] 0,172*** [0.018]
21: Pulp, paper and paper products 0.213*** [0.011] 0,213*** [0.015]
22: Printing and publishing 0.205*** [O.OOG] 0,205*** [O.OOG]
23: CV)ke, refined j)etroleuni |)roducts and nuclear iuel 0.119*** [0.012] 0,119*** [0.014]
24: Chemicals and chemical products 0.193*** [O.OOG] 0,193*** [0.009]
25: Rubljer and plastic products 0 199*** [0.005] 0,199*** [0.005]
2C: O ther uon-nietailic mineral products 0.235*** [0.007] 0,235*** [0.010]
27: Basic metals 0.117*** [0.009] 0,117*** [0.012]
28: Fabricated metal products, except machinery and e((ui])nient 0.191*** [0.008] 0.191*** [0.009]
29: Machinery and equipment n.c.c. 0.184*** [0.005] 0,184*** [0.009]
30: Ollice, accounting and computing machinery 0.142*** [0.041] 0,142*** [0.047]
31: Electrical machinery and apj)aratus n.e.c. 0.191*** [0.010] 0.191*** [0.009]
32: Radio, television and connnunication equipment 0.222*** [0.015] 0.222*** [0.015]
33: Medical, precision and optical instruments 0.223*** [0.014] 0.223*** [0.015]
34: Motor vehicles, trailers and semi-trailers 0.135*** [0,008] 0.135*** [0.009]
35: O ther transport equipment 0.08G*** [0.014] 0.08G*** [0.014]
3G: Fmriitiue; marnifacturing n.e.c. 0.207*** [0.007] 0.207*** [0,010]

Notes:
Standard errors in l)rackets
*signilicant at 10%; **signilicant at 5%; ***significant at 1%



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

1976-1996 L e rn e r  In d e x M cirk-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: Instrum ents 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: Prim ary metal industries 0.19 1.235
37: Transportation equipment 0.189 1.233
24: Lumber and wood products 0.178 1.217
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Table 2.4: M ark-ups for the EU-6 Manufacturing Sector: 1976-1996

1976-1996 L e rn e r  In d e x M a rk -u p
All Manufacturing 0.179 1.218
26: O ther 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 1.131
15: Food products and beverages 0.111 1.125
23: Coke, refined petroleum products and imclear fuel 0.101 1.112
35: O ther transport equipment 0.064 1.068
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Table 2,5: Conipari.son dI' Mark-ups: 197G-199G

E U -6  IS IC  R ev . 3 M a rk -u p U .S . S IC 87 M a rk -u p
15 Food products and beverages 1.125 20; Food and kindred products 1.34G
IG Tobacco products 1.2G4 21: Tobacco manufactures 1.61G
17 Textiles 1.227 22: Textile mill products 1.245
18 Wearing apparel; dressing and dyeing of fvu' 1.19G 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 wooil products 1.217
21 Pulp, paper and paper products 1,259 26: Paper and allied products 1.31G
22 Printing and publishing 1.258 27: Printing and publishing 1.5G7
23 Coke, refined petrolevnn products and nuclear fuel 1,112 29: Petroleum and coal products 1.2.52
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
2G Other non-nietallic mineral products 1.323 32: Stone, clay, glass and concrete protlucts 1.414
27 Basic metals 1.131 33: Prim ary 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 api>aratus n.e.c. 1.259 36: Electrical and electronic ecjuipment 1.42
32 Radio, television and communication eciuipment 1.263
33 Medical, precision and optical instruments 1,302 38: Instriunents and related products 1.499
34 Motor vehicles, trailers and semi-trailers 1.143
35 Other transport equipment 1.0C8 37: Transportation equipment 1.233
3G Furniture; mamifacturing n.e.c. 1.297 25: Furniture and fixtures 1.325

39: Misc. marnifacturing industries 1.393



Table 2.G: Coriiparison of E stim ates of Lerner Indices for the  U.S.

P r ic e - c o s t  M a rg in s H a ll (2 -c lig it) 
L e r n e r  I n d e x

D H P  (4 -d ig i t)  
L e r n e r  I n d e x

R o e g e r  (2 -d ig i t)  
L e r i ie r  I n d e x

O M S P  ( 3 /4 - d ig i t )  
L e r n e r  I n d e x

20: Food and kindred products 0.189 0.332 0.33 0.048
21: Tobacco m anufactures 0.3G2 0.198 0.G4 0.359
22: Textile mill jnoduc ts 0.388 0.298 0.20 0.074
23: A pparel and o ther tex tile  products 1.213 0.351 0.13 0,091
24: Lum ber and wood products 0.555 0.288 0.43 0.18
25: F u rn itu re  and lixtures 0.50G 0.388 0.22 0.057
20: P aper and allied j)rt)ducts 0.2G9 0.3G 0.3G 0.115
27: P rin tin g  and publishing 0.07 0.513 0.29 0.10
28: Chem icals and allied products 0.05 0.379 0.53 0.227
29: Petro leum  and coal products -0.007 0.314 0.099
30: R ubber and misc. p lastics products 0.G03 0.402 0.27 0.005
31: L eather and leat her p roducts 0.476 0.3 IG 0.10 0.074
32: Stone, clay, glass and concrete i)roducts 0..394 0.428 0.37 0.128
33: P rim ary  m etal industries O.IG 0.28 0.37 0.107
34: F abricated  m etal products 0.G07 0.373 0.25 0.083
35: Industria l m achinery and etiuipm ent 0.7 0.4 0.29 0.231
30: E lectrical and electronic ofiuipment 0.324 0.403 0.2G 0.28G
37: T ranspo rta tion  e<)uipment 0.289 0.18 0.115
38: In strum en ts and rela ted  products 0.716 0.r)08 0.32 0.083
39: IMisc. m anulacl.uring industries 0.22:i 0.38 0.074

Notes:
All es tim ates are signiiicant except those in italics



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

D ependent Variable: y OLS ROLS RE FE
X 0.257*** 0.257*** 0.257*** 0.258***

[0.001] [0.002] [0.001] [0.001]
fl-dummv -0.006*** -0.006*** -0.006*** -0.006***

[0.001] [0.001] [0.001] [0.001]
x*fl_dunimy 0 0 0 0

[0.003] [0.005] [0.003] [0.003]
Constant 0.002*** 0.002*** 0.002*** 0.002***

[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%

52



Table 2.8; Effect of Financial Shock on Price-cost Margins in the EU-6

D e p e n d e n t V airiable: y O LS R O LS R E F E
X 0.179***

***O

0.179*** 0.179***
[0.003] [0.004] [0.003] [0.003]

fi_dummv -0.002 -0.002 -0.002 -0.002
[0.003] [0.003] [0.003] [0.003]

x*fl_dummy -0.030*** -0.030*** -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%
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T ab le  2.9: E ffect of PiiiHiiclAl S h o rk  on P r i re - ro s t  M nigiiia in U .S. (2-ciigit level)

D e p . V «r.: y S IC 2 0  S IC 2 1  S IC 2 2  S IC 2 3  S1C 24  S1C 25  S IC 2 6  S1C 27  S IC 2 8  S IC 2 9  S1C 30  S 1 0 3 1  S I 0 3 3  S1C 33  S IC 3 4  S IC 3 6  S IC 3 6  S IC 3 7  S I 0 3 8  S IC 3 9

(1.253**• 0.3G6**»(>.193’'* * a .2 2 7 * * * '0 .ig i* * * n .2 3 « ’"" 'l) .2 4 3 "* ’'<).33G*“ “().342***'().217***0.2C4"“ *0.243"* ''0 .30()*»*().103***().251"** O.270***' n.293**'" (). 180*"*•0.32C *" “0 .2 7 9 "* “ 

(0.004] [0.019) (0.004) (0.004) [0.005] [OOOGj (0 006) [0.007] [0.005] (0.008) [0.004] (0.008] [0.005] [0.004] (0.004) [0.003] [0.004] (0.006) [G.OOG] [0.005]

fl_<luuiniy •0 .020*** -0 .024  -0 .003 0.009* O 0,003 0.0(11 -O.OOG -0.01 I* -O.OIG* -0.004 -O.OOG -O.OI4** -0 ,006 0,001 -0,(»01 .0 ,004  -O.OI6** -0.013* -0.003

[0.004] [0,021] [O.OO.'i) (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.(Hmj (0.008) [0.007] [0.006]

-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 -0.01 ft * -0 .0 3 2 * * * -0 .0 4 1 ••* 0 ,0 5 3 * * *  0.003 0.001

[0.010) [O.OGl) [0.012] [0.013) [0,016) [0,018] [0,015) (0 020) [0,014) [0.021) [0,013] [0.020) jO.016) (0,012) )0 ,0 ll)  [0,009) [0.011] [0.017] [0.017) (0,015)

0,(H)5*** 0,018** 0,0()2 0,002 -0.001 -0,006** 0,003 0 0(11 0,006 *** 0.007* * -0,003 ** 0,011 ** *0 ,010“ ** 0.0()/l * * -0 ,002 -0.001 -0.001 0.002 0 (1.002

[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]

ObBRrvations 1519 124 713 901 527 403 527 434 899 155 465 341 803 8 0 6  1178 1581 1147 558 527 558

n-s< |uarf<l 0 .773 0 78 0.793 0.774 0.773 0,81.^ 0.811 l> 86 O a.'ST) 0,843 0,914 0 781 0 835 (1,745 0 808 0.838 O 8.'".4 0 647 0 875 0,802

Noten:

S la n d a rr i e rro rs  in h racko ts

* sign ifirR n t a t 10%; **8igii»fi<?ant a t  5%; lif ira n t a t  I %



T a h lp  2.10 ; E ffe c t o f F iiiR n c ia l Shock on P rice -co s t M ftrg it is  in  E U -6  (2 -c l ig i t  le ve l)

D e p .  V a r . i  y S 1 C 2 0  S I0 2 1  S IC 2 2  S IC 2 3  S 1 C 2 4  S IC 2 5  S IC 2 6  S 1 C 2 7  S 1 C 2 8  S IC 2 0  S 1 C 3 0  S 1C 31  S 1 C 3 2  S 1 C 3 3  S 1 C 3 4  S IC 3 5  S IC 3 0  S 1 C 3 7  S IC 3 8  S IC 3 9

O bspr v a t ions 

n  -8 t|u a rfc l

0 .2 5 3 * '“ "

[0.004]

- 0 . 0 2 H * * '

[0.004]

-0 .00 3

(0 . 0 1 0 )

( i.o o r)***

(0.1)01)

1.519

0.773

0 .3 G G ***0 .1 9 3 “ **0 .2 2 7 *"* *0 .1 9 1 * '* *0 .2 3 8 '* “ *0 .2 43 *“ '" '( ) .3 3 6 * * * 0 .3 4 2 * * ’'0 .2 1 7 * * '* 0 .2 6 4 * * * ( ) .2 4 3 * * ’ 

{0.019] [0.004) [0 .004] [0.005) [0 ,006] (O.OOG) (0.007) [0.005] (0.008) [0.004] [0.008]

-0 .02 4 -0 ,00 3 0 .0 0 9 * 0 0.003 0.001 -0 ,00 6 -O O M * -0 .0 I6 *  -0 .0f)4  -0 .00 6

(0.021] (0,005) [0 ,005] [0 .006] [0 .007] (0,006) [0 ,008] (0.006] [0 .010] [0,005] (0,008)

-0 .00 7 0 .02 9*0.014 0 .02 G **

[0 .061] (0,012)

0 ,0 1 8 “ *  0,002 

(0.007) (0,002) [0.002] [0,002

124

0.78

713

r».7n3

0.006 0,007 0,001 0 0 3 2 * *  -0 ,002 0 .0 2 5 * *  0.001

(0.013) (0.016) [0 ,018] (0,015) (0,020) [0.014] [0 ,021] [0.013] (0,020)

0,002 -0,001 -0 ,0 0 6 * *  0 .003 O.OOl 0 .0 0 8 * * *  0 .0 0 7 * *  -0 .0 0 3 * *  0 .0 1 1 * * ’

[0 .002| (0.002) [O.OO.'i] (0.002) (0.003) (0.002) [0 .003]

9C1 527 403 527 434 899 155 465 341

0.774 0.773 0.815 0.811 0 86 0,855 0 843 0,914 0.781

0 ,3 0 0 * * *0 .1 9 3 “ * * 0 .2 5 1 * * *  0 .2 7 0 * * *  0 ,2 9 3 * * *  0 .1 8 0 * * * 0 .3 2 6 * * * 0 ,2 7 9 * * *  

[0 .005] (0,004) (0,004) (0.003) [0 .004] [0 ,006] [0 ,006] [0 .005]

-0 .0 1 4 * *  -0 ,00 6  (»,001 -0,001 -0 .00 4 -0 ,0 1 6 * *  -0 ,0 1 3 *  -0 .003

(0.006) (0.006) [0 .005] [0 ,004] [0 ,005] [0 ,00«] (0.007) (0,006)

0,011 0.006 -0 .0 1 8 *  -0 ,0 3 2 * * * -0 ,0 4 1 * * * 0 ,0 5 3 * * *  0.003 0,001

[0,016] (0.012) [0 .011] (0.009) (0.011) [0 .017] [0 .017] [0.015]

0 ,0 1 0 * * *  0 .0 0 4 * *  -0 ,002 -0,001 -0.001 0,002 0 0,002

[0,002] (0.002) [0 .002] (0.001) (0.001) (0.003) (0.002) [0.002]

803 806 1178 1581 1147 558 527 558

0.83.'> 0.745 0.808 0.838 0,8,54 0 ,647 t) 875 0,862

N o ttjs ;
O '!

S ta n d a rd  e rro rs  in  b ra cko ts

“ s ig n if ic a n t  a t 10% ; * * 8 ig i i i f ic a n t  a t  5% ; * *  “ s ig n if ic a n t  a t  1%



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

D e p e n d e n t VEiriable: y O LS R O L S R E F E
X 0.225*** 0.225*** 0.225*** 0.264***

[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*ln(ffr) 0.044*** 0.044 0.044*** 0.019

[0.017] [0.028] [0.017] [0.018]
Constant 0.013*** 0.013** 0.013*** 0.010**

[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 a t 1%
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Table 2.12: Effect of M onetary Policy Change on Price-cost Margins in the EU-G

D e p e n d e n t V ariab le : y OLS R O L S R E F E
X 0.346*** 0.346*** 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*ln(ecb) -0.160*** -0.160* -0.160*** -0.121***

[0,044] [0.093] [U.044] [0.043]
Constant 0.016 0.016 0.010 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 a t 10%; **significant at 5%; ***significant at 1%
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T a b l e  2 . 1 3 :  E f f e c t  o f  M o i i f t i i r y  P o l i c y  C ' t m n s n  o n  P r i r e - r o s t  M a i g i i i H  in  t h e  U . S .  ( 2 - d i g i t  l e v e l )

D e p -  V a r .:  y S IC 2 0 S1C 21 S IC 2 2 S1C 23 S IC 2 4 S1C 25 S1C 26 S IC 3 7 SIC 2 8 S IC 2 9 S1C 30 S IC 3 1 S1C 33 S IC 3 3 S IC 3 4 S IC 3 6 S1C 36 S 1C 37 S IC 3 8 S IC 3 9

X 0.3C1** 0.475 0 .232 '“* 0.098 0.045 0.402*** -0.217* 0 ,4 5 0 ‘ ** 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 ().or>7 O.OI7* 0.013 0,022** 0.<H8 -0,011 -0-015 -0 Ol»5 -0-035** 0.013 -0,005 0-044*** -0 0 3 7 * * * -0,017* -0.01 0 0.038** -0-0 1 3 0

(0.008) (0.040) (0,010) ((J.012) (0.011) (0.01 1] (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*ln(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 03 2 4 * * * 0,048 -0,071 -0.044 0.031 -0.104 0.014 0.034

(0.0.57) (0,245) (OOG2) (0.068) (0.065) (0.075) (0.089) (0.097) (0.068) (0.115) (o .oooj (0,133) (0,099) [0,063) (0.06G) [0.039) (0.050) (0.107) (0,084) (0.083)

C onstant 0.004 -0,079 -0,025 -0-01 0.038** -0.031 * 0,02 0.03 0.01 1 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)

O bservations 343 28 IGl 217 119 91 119 98 203 35 105 77 179 182 266 357 259 126 119 12G

n -scjiiarfd o .6 7 r , 0.805 0.5R3 r>.47 0.625 0.725 0.641 0.814 f) 793 0.845 0 78 0 609 (1,455 0,483 0.585 0.649 0,667 0,552 0.797 0.704

Notes:
Cn
QO Standard errors in brackfts

*sigjiificant at 10%; **Bignificant at J>%: ***8igiiificant at \ %



T a b l e  2 . 1 4 :  E f f e c t  o f  M o n p t n r y  P o l i c y  C h a n g e  o n  P r i c e - c o s t  M a r g i n s  in  t h e  E U - 6  ( 2 - c l i g i t  l e v e l )

I S I C l S I S l C i e  I S I C 1 7  I S I C 1 8 I S I C 1 9 I S I C 2 0 I S I C 2 1 I S I C 2 2 I S I C 2 3  I S I C 24  1SIC3 5 I S I C 3 6  I S I C 2 7  1S1C28 I S I C 2 9 I S 1 C 3 0 I S 1 C 3 1 1 S I C 3 2 1 S I C 3 3 I S I C 3 4  I S I C 3 5  I S I C 3 6

X 0.115 -0,351 0.499*** 0.388 o .so ?* " 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)

I n ( e c b ) -0.038 -0.063 -0,016 -0.049 -0.024 -0.012 0.(*4l -0,072 0.058 -0.054** -0.066*** -0.035 -0.04 -0.061** -0.006 0,03 -0.101 -0. 137 -0.07 -0.0(»9 -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 * l n ( e c b ) 0.015 0,39 -0,251*'* -0.217 -0.12 0.12 0,01 -0,02 0,226 -0 .2 0 0 “ * -0.135* -0.071 0.084 -0 .1 9 4 * “ -0.022 -0.468 -0.378 -0.16 -0.301 -0.084 0.229 -0.111

(0.074] (0,355] (0,083] [0.183] (O.lOOj (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)

C o n s t a n t 0.04H 0,055 0,027 0.069 0.037 0.007 -0.0  19 0 (188 -0, 1 0,067** 0,078** 0.04 0.046 0,076** 0.003 0,007 0.1 28 0.152 0.098 0.003 0,159** O (102

(0.028) (0,132| (0.028j [0.066] (0.037) (0,041) (0.058) (0,049| (0 111) (0.029) (0.t)26) (0.026) [0-024] [0.019] (0.023) [0.213] [0.091] (0.148) (0.066) (0.030) (0.062) [0,025]

O b s e r v a t i o n s 9 9 13 9 18 18 9 13 22 18 18 22 9 9 22 9 9 9 9 13 13 9

n  - s c i i i a r e d 0.073 0.5r,3 (1.978 0.848 0.919 0.878 0  972 0,937 (I 6 0 3 (1.968 t),97 (1.962 (1.984 0.995 0.953 0 , 3 0 5 0.878 0 . 8 0 1 0.963 0.963 0  8 3 5 0.99

N o t e s ;
Cn

S l a i i ' l a r < l  e r r o r s  in  h r a c k o t s

* p jR r i i f i c a i i t  a t  1 0 % ;  * * 8 i g i i i f i c a n t  a t  5 % ;  * * ‘ s i g n  i f i c a t i t  a t  1%



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

D ependen t V ariable: y OLS ROLS R E FE
X 0.134*** 0.134*** 0.134*** 0.137***

[0.016] [0.024] [0.016] [0.016]
In(GDP) 0.003*** 0.003*** 0.003*** 0.003***

[0.001] [0.000] [0.001] [0.001]
x*ln(GDP) 0.016*** 0.016*** 0.016*** 0.016***

[0.002] [0.003] [0.002] [0.002]
Constant -0.020*** -0.020*** -0.020*** -0.020***

[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
*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

D e p e n d e n t V ariab le : y OLS R O LS R E F E
X 0.199*** 0.199*** 0.199*** 0.199***

[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*ln(GDP) -0.005** -0.005* -0.005** -0.005**

[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 a t 10%; **significant at 5%; ***significant a t 1%
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T ab le  2.17: Eff«*ct of O ia iig p  in G D P on P r ire -c o s t M arg ins in th e  U.S. (2-cliRit level)

D «p. V «r.: y S 1 C 2 0  S 1 C 2 1  S IC 2 2  S IC 2 3  S 1C 24  S IC 2 5  S 1C 26  S IC 2 7  S IC 2 8  S IC 2 9  S IC 3 0  S 1C 31  S IC 3 2  S 1 C 3 3  S 1 C 3 4  S 1 C 3 5  S 1 C 3 6  S IC 3 7  S IC 3 8  S IC 3 9

In (G D P )

x * ln (G D P )

C o n s ta n t

O b aerv a tio n e

R-sqiiar«-<l

0.048

(0.049)

0.001

[0 . 002]

0 .0 2 6 * * ”

[O.OOG]

-0.007

(0.013]

1519

0.772

-0 .0 3 3 0 .183*** -0.095* 

(0.237) [0.054] [0,055]

0.006 0.003 {>.004**

[0.008] [0.002) (0.002) 

0.052* 0.002 0 .042** ' 

[0.031] [0-007] [0.007]

-0.034 -0 .019 -0.024*

[0.062] [0-014] [0.014)

124 713 961

0,785 f).792 0.783

0 .4 7 0 * ’'* 0.021 0 .180**-0.343***0.27a***0.340*** 0.447*** -0 .056 0.457*** 0.283*** -0.038 0.309*** 0.035 -0 .112 -0.009 0.174**

(0.009] [0.080] [0.072] (0.085) (0.068) (0.114) (0.057) (0.092) (0.067] [O.OGi] (0.050) (0,044) (0.050) (0.081) (0.076) (0-069)

0-003 0,001 t).OOI -0,001 f).003 0 0.003* 0.006* 0.004* 0 (too*** 0.004** 0,004*** 0.004** -0,001 0.002 0,003

(0.002) (0.003) [0.002] (0.003) (0.002) (0,004) (0.002) (0.003) [0.002] (0,002) [0,002] (O.OOl) (0.002) (0.003) (0.002) (0.002)

-0.036***0.028*** 0.008 0.088*** 0.009 -0,010 -0 .023 * **0.039 ***-0.020* * -0.011 0.037*** -0 .006  0.033* ** 0 .039 ** *0.043* * * 0.014

(0.009) [0.010] (0.009) [0.011] (0 009) (0,015) (0 007) (0,012) (0.009) (0.008) (0 000) [0,006] (0.007) (0.010) [0.010] (0.009)

-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

[0,018] (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)

527 403 527 434 899 155 465 341 803 806 1178 1581 1147 558 527 558

0.778 0.818 0.811 0.878 ().854 0.841 0,916 0.791 835 0.748 0.815 0 .837  0.856 0.649 0.879 0.863

N otes:
0 5

S ta n d a rd  e rro rs  in b rack e ts

• s ig n if ic a n t a t 10%; **aignifi<;ant a t  5%; ** ‘ s ig n ific a n t a t 1%



Ta b l« »  2 . 1 8 ;  E f f e c t  o f  C h a n g p  in  G D P  o n  P r i c f - c o s t  M a r g i n s  i n  t l i c  E U - 6  ( 2 - c l i g i t  l e v e l )

D e p .  V a r . :  y I S i C 1 5 I S I C i e  I S I C 1 7  I S 1 C 1 8  1 S I C 1 9  I S 1 C 2 0  I S I C 2 1  I S I C 2 2  I S 1 C 3 3  1 S 1 C 2 4  1 S I C 2 6  1 S 1 C 2 0  I S I C 2 7  I S I C 2 8  I S I C 2 9  I S I C 3 0  1 S 1 C 3 1  I S I C 3 2  I S 1 C 3 3  1 S I C 3 4  I S I C 3 5  IS 1 C 3 6

I n ( G D P )

x - l n C G D P )

C o n s t f t i i t

O b s p r v a t i n n f t

n - s f | u a r < - d

() .0 7 0 * * *  n .1 6 3 '’ 0 .3 2 5 * - ’ 

|0 .0 2 2 ]  [0 .0 9 1 ) [0.0.34]

0 o.ortR  0

[0 .0 0 2 ] [0 .0 0 7 ) [0 .003 ]

0 .0 1 0 * *  0 .0 0 3  -0 .0 2 7 * *

(0 .0 0 4 ] (0 .0 1 9 ) [0 .007]

0 .0 0 4  -0 -0 3  0 .0 1 9

[0 .0 0 9 ] [0.0411 [0 .(U 6 j

0 .2 3 9 * * * 0 .1 1 4 * * *  -0 .0 0 4  0 .1 7 4 *  * *0 .1  28 *

-0 -0 0 2  -0 .0 0 3  -0 .0 0 5

-0 -0 1 9 *  0 .0 0 9  0 .0 3 4 * 0 .0 0 9  0 .0 1 5

0 0 2 8  0 .0  10* -0 .001  -O.OI.'j

37 3 7 61

0 -2 4 7 * * * 0-20(>*** 0-28G *** 0 .1 0 0 * * 0 .2 4 3 * * * 0 .1 6 6 * * * 0 .4 4 2 * * 0 -2 7 6 * * * 0 .4 0 4 * * * 0 .3 3 7 * * * 0 .1 8 4 * * * 0 .0 0 4 0 .2 7 9 * *

[0 .029] (0 .022 ] [0 .031 ] [0 .045] [0 .035 ) (0 .025 ] [0 .198 ] jo .047] [0 .075 ] [0-000] [0 .034 ] [0-061] [0-031)

0 .0 0 2 -0 .0 0 1 0 0 .0 0 1 0 .0 0 2 0 .0 0 1 0 -0  1 4 -0 .0 0 2 0 .0 0 5 0 .0 0 5 0 0 .0 0 5 0 .001

[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 ]

-0 .0 1 1 * -0 .0 0 1 -0 .0 0 9 0 .0 0 4 -0 .0 1 1 0 .0 0 3 -0 .0 6 4 -0 .0 1 8 * -0 .0 4 0 * * -(L 024* -0 .0 1 0 -0 0 4 -0 .0 1 5 *

[0 .005] (0 .004 ] [O.OOQ] [0 .009] [0 .007 ] [0 .005] [0 ,041 ] [0 .010] (0 .016 ] [0-013] (0 .007 ] [0 .012] [0 .006]

-0 .0 0 9 0 .0 0 2 0 -0 0 3 0 .0 0 4 -0 -0 1 5 -0 .0 0 9 -0  0 7 2 0 O l  1 -0 .0 2 5 -0 ,0 2 4 0 .0 0 5 -0 .0 2 5 -0 .0 0 5

]0 .013 ) [0 .011 ) jO.(U5] [0-019) [0-«)16] [0.1)12] [0-085] (0 .020 ] [0 .029 ) (0.1)26] [0 .016 ) [0-029] [0 .013]

6 9 69 93 37 37 91 37 37 37 37 61 61 37

11.936 0 .0 6 2 0 .9 3  1 0 .8 2 6 0 .9 5 0 .9 2 8 0 .3 2 0 .9  1 7 tl-884 t).9 0 -8 3 9 0 .401 <1-967

N o t e s :
O i

S t a n d a r d  e r r o r s  in  b r a c k e t s

• s i g n i f i c a n t  a t  1 0 % ;  * * s i g ! i i f i c a i i t  a t  5 %;  * * * s ig i i i  f i r n n t  a t  1%



Chapter 3

Price-cost Margins:

W ithin-Industry

H eterogeneity

3.1 In tro d u ctio n

This chapter analj'ses 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 th a t 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 indivdduals 

but since this does not always hold, an aggregation bias can arise. Therefore, 

we attem pt 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 a t 

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 estim ates of price-cost margins a t the 4-digit level 

and the implied cyclicality of them. The results highlight the wide range of 

estim ated price-cost margins that exists and the \-ariability 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 determ inants 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 Holtennann (1973) fails to find a sig­

nificant link between them. In relation to exporting behaviour, Melitz (2003) 

argues tha t 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 th a t exporters outperform non-exporters. Domowitz. Hubbard 

and Petersen (1986, 1987, 1988) determine tha t price-cost margins behave more 

pro-cyclically in concentrated industries and this prediction is also found in re­

search by Haskel, M artin  and Small (1995) and Machin and Van Reenen (1993) 

in U.K. data. However, Roternberg and Woodford (1991) disagree with this 

hypothesis based on the pro-cyclicality of wages in concentrated industries. Bils 

and Klenow (1998) suggest th a t the prices of durable goods behave more pro-
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cyclically th a n  non-durable goods because the  purchase of the former can be 

postponed  however Dom owitz et al. (1988) disagree w ith th is  finding.

T he resu lts of th e  estim ations of price-cost m argins a t the  4-digit level show 

th a t  the  largest variation  in m ark-up is found in th e  ‘Chem icals and allied 

p ro d u c ts’ sector and the  m ost hom ogeneous grouping is th e  ‘P etro leum  and 

coal p ro d u c ts ’ sector. T he cyclicality of m argins overall is found to  be pro­

cyclical b u t analysis a t th e  4-digit level shows th a t, in fact, m ost industries 

behave acyclically.

T he degree of industry  concentra tion  is determ ined to  have a significantly 

positive effect on the price-cost m argins of the  m anufacturing  industries and a 

counter-cyclical influence of th is concentra tion  on these m argins is identified. 

This la tte r  resu lt concurs w ith  the  theory  of pro-cyclical wages in concentra ted  

industries. Also, it highlights th a t the positive effect of concentration  on m argins 

is coun terac ted  som ew hat during  econom ic expansions which can be explained 

by en try  tak ing  place during boom s hence the  level and benefit of concentration  

is reduced. As regards exporting  intensity, exports have a significantly negative 

im pact on the  perform ance m easure and these too  have a counter-cyclical effect 

on th e  m argins of exporters. The theory  behind the  la tte r  resu lt is th a t ex­

porters sell less to  the  dom estic m arket th a t  is enjoying an expansionary phase 

and hence the ir m ark-ups decline. As expected, high technology industries have 

bigger m ark-ups th an  low technology industries b u t the  resu lts of the cyclicality 

anal3'sis are not determ ined to  be significant. Finally, non-durable good indus­

tries allow for higher m argins th a n  durab le good industries, agreeing w ith the  

p red ic tion  th a t  the purchase of th e  form er cannot be postponed  so they  can 

com m and a larger m ark-up. F u rthe r investigation shows th a t  durable goods 

constra in  th e ir  industry  m argins during  economic expansions perm itting  non­

durab le good industries to  have m ore pro-cyclical m argins. A suggested reason
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for this finding of more counter-cychcal mark-ups for durable good industries is 

th a t 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 m aintenance 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 cychcality. Section 3.3 outhnes the new 

da ta  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 R eview

The hterature in this section focuses on a w ithin-industry analysis. This is 

to  contrast with the literature in the previous chapter th a t focuses more on 

estim ation 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 im portant 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 da ta  from the previous chapter by product and market t jp e  in an 

attem pt to  obtain more consistent results. The literature is divided between 

industry characteristics tha t affect performance and relating business cycles to 

these industry features.

3.2 .1  C haracteristics Influencing Perform ance

Characteristics that can influence performance include the market and product 

type. In our analysis, market tj^je 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 tha t of the less concentrated industries and finds evidence agreeing with 

his prediction but points out th a t limited data  or variable definitions may play

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

^Garrett (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. m anufacturing 

sector using a sample of 113 industries. Collins and Preston (1969) also concur 

with the now conventional economic prediction tha t 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 th a t 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 prom inent 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 th a t the insignificant results could be 

due to possible multicollinearity in the regression equation.

It is generally believed th a t 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 efBcient 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 

th a t exporters perform better than non-exporters in the U.S. manufacturing 

sector. The da ta  used is firm-level data for approximately 60.000 firms. Their 

results show th a t exporters are less likely to fail and have higher employment 

growth. However, other results suggest th a t producti\dty 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 im ports 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 da ta  in the U.K. The findings of this 

paper are th a t exporters enjoy higher mark-ups than non-exporters. However, 

when the da ta  is split between homogeneous and differentiated good sectors, 

the result only holds for the differentiated good sectors.

3 .2 .2  W ith in -In d u stry  C yclica lity

It is generally the case th a t 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 hj'pothesis. 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. m anufacturing 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 tha t this is mainly due to the
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fact th a t  the  m argins of producer good sectors, which are m ore concentra ted , 

dechned dram atically  after 1973. They also investigate th e  im pact of increased 

im ports on m ark-ups. Im ports are shown to  have grown the m ost in concen­

tra te d  sectors and hence there is a significantly negative relationship  between 

im ports and m argins, especially in concentrated  sectors. This resu lt also ac­

counts for the observed reduction in th e  range of m argins between concentra ted  

and unconcentra ted  sectors. As a consequence of the ir results, th e  au th o rs  high­

light the  fact th a t  links between industry  concentration and m ark-ups are likely 

to  be biased if no control is m ade for business cycle fluctuations.

A nother paper by these authors, a year later, tests the  predictions of G reen 

and  P o rte r (1984) and R otem berg and Saloner (1986). Dom owitz, H ubbard  

and Petersen  (1987) find little  evidence of price wars during e ither boom s or 

recessions. The d a ta  used is U.S. m anufacturing data . The resu lts suggest 

th a t  price-cost m argins tend to  behave pro-cj'clically in industries th a t  have a 

high degree of m arket f)0wer. Also, they support the hypothesis th a t price- 

cost m argins in concentrated  sectors are higlier than  those in non-concentrated  

industries b u t th is  is only tru e  for producer good industries.

Domow’itz, H ubbard  and Petersen (1988) investigate the cychcality  of m ar­

gins dependent upon the m arket s tru c tu re  and the p roduct t\'pe . T he cycle 

variable used is aggregate capacity  u tilisation. Initially, they estim ate  indus­

try  m ark-ups using Hall’s (1988) m ethodology and a fixed-effects w ithin group 

estim ator. They find th a t industry  concentration, im port com petition  and the 

degree of unionisation, which is a proxy for excess labour capadtj-, have an effect 

on m ark-ups. M argins are estim ated  to  fluctuate substan tia lly  over the  busi­

ness cycle and th is is especially tru e  for durable ra the r th a t  non-durable goods. 

P rice-cost m argins are found to  be pro-cyclical in general and m ore pro-cyclical 

in concentra ted  industries. M argins are also m ore 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. M ark-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. Im port competition is used to  reduce concentration levels in industries. 

The degree of unionisation tends to reduce mark-ups and is im portant in all in­

dustries. Hence, labour hoarding is likely to  exist. However, the authors believe 

th a t margins may vary over the business cycle so th a t excess capacity may not 

exist in all states of demand or th a t high price-cost margins may exist with a 

rapidly rising marginal cost schedule.

Another paper showing tha t 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 tha t mark-ups 

behave pro-cyclically since there is an observed strong decline in them during 

the recession of 1980/1981. Margins are estim ated 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 industry-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 cjxles on mark-ups in 

these industries is determined to occur with a lag.

The results of Haskel, M artin and Small (1995) agree with those of Machin 

and Van Reenen (1993) showing th a t pro-cyclical mark-ups exist in the U.K. 

m anufacturing 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 tha t imperfect competition exists in the sector. To 

determine the cychcahty 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 tha t 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 cyclicahty of price-cost margins in West Ger­

many. Their results suggest tha t 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 estim ated 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 tha t 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 th a t mark-ups behave counter-cyclically 

and th a t 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 th a t an increase in 

aggregate demand reduces mark-ups in relatively concentrated sectors and th a t 

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 th a t 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 tha t when aggregate demand increases, labour 

costs increase either because of hiring extra staff 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 th a t 

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 tha t concen­

tration levels do not seem to be im portant 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 tha t 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 delaj-ed. Tlie analysis is carried out on 

U.S. m anufacturing data  taken from the NBER Productivity Database. They 

dem onstrate th a t 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.
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3.3 D ata

The main datasets used in the analysis are the U.S. NBER-C ES 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, Exports 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 

la tter 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 to tal payroll 

{Pl ), the to tal cost of materials (Pm M) ,  the total real capital stock (A') and 

the price deflator (P /). The rental price of capital (Pk ) is also calculated in 

the same m anner as the previous chapter, with r  being the real interest rate 

and (5 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, bu t excluding unconditional discounts and 

commissions. This value is called the f.a.s. (free alongside ship) value.^ We use 

export intensity (A' i n i ) in the analysis which is the share of exports in the total 

value of shipments.^

The da ta  on Gross Domestic Product (GDP) is taken from DG ECFIN 's 

AMEGO 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 

industr}’. The technology classifications are taken from the OECD Technology

^Summary statistics of exports are shown in Table A .10 of Appendix.
^Xint  =  X J P Q  

http: / / w w w .census.gov/epcd  /  w^^'w/concentration92-47.xls
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Grouping^ and the durabihty of goods follows those specified by Rotemberg and 

Saloner (1986).®

®List of sectors is shown in Table A .11 of the  Appendix.
®Durable good industries: SIC=24, 25, 32, 33, 34, 35, 36, 37. 38; Non-durablc good indus­

tries: SIC=20, 21, 22, 23, 26, 27, 28, 29, 30, 31
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3.4 Em pirical R esu lts

3.4.1 D isaggregated Price-cost M argins

The estim ates for industry price-cost margins at the 2-digit level are shown 

in the previous chapter. The overall estim ate 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 tha t are significantly different from zero. 

The largest m ark-up of 1.58 is found in the ‘Tobacco m anufactures’ sector. 

This is closely followed by the ‘Chemicals and allied products’ sector (1.53), 

the ‘Printing and publishing’ sector (1.50) and the ‘Instrum ents and related 

products’ sector (1.48). The lowest mark-up is tha t of 1.23 for 'T ransportation 

equipm ent’, followed closely by ‘Lumber and wood products’ (1.241) and ‘Textile 

mill products’ (1.244).

Analysis a t the 4-digit level is carried out and the overview of the range of 

mark-ups is shown in table 3.1.' 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 m ark-up is only 0.22.

In the previous chapter, the interaction term  of ln{GDPt)  and Axit implies 

pro-cyclical price-cost margins for the entire U.S. manufacturing sector. This is 

true for each of the four estim ation techniques and all are significant at the 1% 

level. Exam ination at the 4-digit level yields the results in table 3.2. Here, the 

percentage of observations th a t fall into each category is shown. Examination of 

these results indicates tha t 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  m ajo rity  of th e  sub-sectors are in fact acyclical.

Therefore, an  a lternative  way of classifying sectors insl-ead of the stan d ard  

industry  classification is by th e  m arket or product type. In th is case, the  m arket 

type is divided by the  degree of industry  concentration, export in tensity  and the 

type of industry  technology. T he p roduct type is split by the du rab ility  of the 

p roduct produced. This sp lit is based on exogenous supply side characteristics 

and not com petitive pressure or dem and side characteristics.

3.4 .2  In du stry  C oncentration

In norm al circum stances, it is expected  th a t the m argins in a p a rticu la r industry  

are higher when concentra tion  levels are also high. This is because th e  more 

concentra ted  a  sector, the  less com petition th a t exists and hence th e  larger the 

po ten tia l profit. C oncentra tion  is m easured by the percentage value of shipm ents 

owned by the  to p  four firms in th a t sector. The following regression equation  is 

run  to  analyse th is  theory:^

Ay;, =  po +  P iA x ,, +  p2ln(C4ii)  + p3ln(C4,t)  * A x ,, +  Su (3.1) 

where l n{C4)  is the  log of the  concentration ratio.

T he overall results for th e  m anufacturing sector are displayed in tab le  3.3. 

T he in teraction  te rm  is positive and statistically  significant for each of th e  four 

regression m ethods, all of which are significant a t either th e  1% or the  59c 

level. T his m eans th a t  price-cost m argins and concentration move in the  same 

d irection, supporting  the theory  th a t  more concentrated  sectors have higher 

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

®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:

=  </>o +  <ii Axj, -I- <t>2ln{C4u) + 4>3ln{GDPt) + (piln{CAit) * Axj,

+4>^ln{GDPf) * Axi( 4- + IniGDPt) + -I- eu (3.2)

where In(GDP)  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

®Quartile 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  E xp orts

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

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

^Vit =  % +»?iAx,, + r}2ln(Xintu) + rj3ln{Xinttt) * Ax^t + Su (3.3) 

where ln{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 

m a r k - u p . T h e  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-

^^Quartile 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. Q uartile 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 det:ermine whet her business cycles influence the margins of export-intensive 

industries versus non-export-intensive industries, we analyse the following equa­

tion:

^Vi t  =  i ’o + + xp2ln{Xintit) -t- tl)-sln{GDPt) -|- il '4ln{Xintu)  * A ijf

+iJjsln{CDPt) * Axit -I- IpQln{Xintit) * ln{GDPt)  * A x u  + Su (3.4)

These results shown in table 3.8, based on the final interaction term, imply 

th a t the margins of export-intensive industries tend to behave counter-cyclically. 

This prediction would agree with the hypothesis tha t during upturns in ag­

gregate demand, an industry th a t depends heavily on exports finds tha t 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 th a t sell solely to the domestic market.

3.4 .4  T echnology  G roupings

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 th a t high technology sectors have higher mark-ups than low 

technology sectors. The sectors are classified according to the OECD Technology 

Grouping. We estim ate (3.5) and the results are shown in table 3.9.
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^Vit  =  V̂o +  V̂ I A xi, +  ^2techi  +  ^Pstech, * A x ,, +  Sn (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 estim ated 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 regi'ession is estimated:

=  uiQ -f- li-'iA^it -f uj^techi -f u.'3l7i{GDPf) -I- jj^techi + A j^ ; 

+u)^ln{GDPf) * Ax i t  +  uiatechi * ln(GDPt)  * A xi, -I- zu  (3.6)

The results in table 3.11 suggest that, contrary to our hypothesis, there is 

no significant relationship V^etween business cycles and the price-cost margins 

of different technology’ industries.
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3.4 .5  D urab ility  o f G oods

Since non-durable goods have to be purchased regardless of economic conditions, 

it is expected that industries producing these tj'pes 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:

Ayt( =  zuq -t- zuiAxit + W2 (iur-dummy zssdur-dummy * Ax^t -|- eu (3.7) 

where duruiummy is the durability dummJ^

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:

A yn  =  Co +  + (̂ 2 dur-dummy -|- <̂3 ln{GDPt) -|- Q^dur-dummy * A xu

+C,5 ln{GDPt) * Ax^t + Cedur-dummy * ln{GDPt) * A x ^  +  £i((3.8)
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T he pred ic tion  from  tab le  3.14 is th a t durab le goods cause m argins to  behave 

m ore counter-cyclically th a n  the ir non-durable good coun terparts  confirm ing the  

theory  th a t durab le good industries cannot increase the ir m ark-ups even during 

expansionary  periods as consum ers can do w ithout purchasing them . T he results 

con trast w ith Bils (1987) who finds counter-cyclical price-cost m argins for bo th  

durable and non-durable good industries. He suggests th a t  th is  is to  do w ith 

the inflexibility of em ploym ent. Bils and Klenow (1998) also find the reverse of 

our resu lt b u t the ir techniques are Seemingly U nrela ted  Regressions (SUR) and 

G eneralised M ethod of M om ents (GM M ). However, Dom owitz et al. (1988) 

concur w ith  our p red ic tion  of more counter-cyclical m argins in durab le good 

industries as they  find th a t the m argins of non-durable good industries tend  to  

behave m ore pro-cyclically. An explanation  for th is resu lt, based on T itm an  

(1984), is th a t du ring  economic declines when exit is likely to  take place, the 

rem aining producers are allowed to  increase the ir m argins since durab le goods 

are the  type th a t  m ay require m aintenance. T hus leading to  counter-cyclical 

m ark-ups in durab le  good industries.
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3.5 C onclusion

This chapter highhghts the differences tha t can be obtained depending on the 

level of da ta  aggregation used in the analysis and points to an aggregation bias 

th a t exists when aggregating over heterogeneous units. This chapter attem pts 

to  create more homogeneous groupings of data by examining within-industry 

variations in the U.S. m anufacturing sector. However, it should be noted tha t 

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 da ta  by these charac­

teristics is exogenous to business cycle fluctuations since they depend upon the 

industry-specific characteristics.

The analysis shows th a t using aggregate da ta  can hide substantial informa­

tion th a t 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 estim ated in the previous chapter is contrasted with the m ajority 

of 4-digit industries which are in fact acyclical.

The results confirm th a t 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 tha t 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 im portant 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 im portant 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.

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

SIC 87 M in M ax
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)

S IC 8 7 P ro C o u n te r N /S 2-d ig it N o . o f In d u s tr ie s
20- 32.65 67.35 Pro 49
21- 50 50 Pro 4
22- 13.04 8.7 78.26 n /s 23
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 H
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 11
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- 22.22 11.11 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

D ep en d en t V ariable: y OLS ROLS R E FE
X 0.172*** 0.172*** 0.172*** 0.174***

[0.016] [0.024] [0.016] [0.016]
ln(C4) 0.004*** 0.004*** 0.004*** 0.016***

[0.002] [0.002] [0.002] [0.006]
x*ln(C4) 0.018*** 0.018** 0.018*** 0.018***

[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

M a rk -u p s U .S .
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

D ep en d en t Vciriable: y OLS ROLS R E FE
X -0.390* -0.39 -0.390* -0.354

[0.212] [0.466] [0.212] [0.218]
ln(C4) 0.004*** 0.004*** 0.004*** 0.015***

[0.002] [0.002] [0.002] [0.006]
In(GDP) 0.003** 0.003** 0.003** 0.003**

[0.001] [0.001] [0.001] [0.001]
x*ln(C4) 0.199*** 0.199 0.199*** 0.185***

[0.059] [0.131] [0.059] [0.061]
x*ln(GDP) 0.074*** 0.074 0.074*** 0.070**

[0.028] [0.060] [0.028] [0.029]
x*ln(C4)*ln(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%



Table 3.6: Price-cost M argins k .  E xport In tensity

D e p e n d e n t  V a r ia b le :  y O L S R O L S R E F E

X 0.278*** 0.278*** 0.278*** 0.279***
[0.008] [0.018] [0.008] [0.008]

In(X int) 0.001* 0.001 0.001* 0.004
[0.001] [0.001] [0.001] [0.003]

x*ln(X int) -0.007** -0.007 -0.007** -0.007**
[0.003] [0.006] [0.003] [0.003]

C onstan t 0.006*** 0.006*** 0.006*** 0.015*
[0.002] [0.002] [0.002] [0.008]

O bservations 3063 3063 3063 3063
R -squared 0.628 0.628 0.64
N um ber of SICs 387 387

Notes:
S tan d ard  errors in brackets
^significant a t 10%; **significant at 5%; ***significant a t 1 %
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Table 3.7: Mark-ups by Quartile of Export Intensity

M a rk -u p s U .S .
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 fc Export Intensity

D e p e n d e n t V a riab le : y OLS R O LS R E F E
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*ln(Xint) 0.626** 0.626* 0.626** 0.693***

[0.245] [0.366] [0.245] [0.262]
x*ln(GDP) 0.099 0.099 0.099 0.054

[0.085] [0.136] [0.085] [0.091]
x*ln(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*** 0.423***

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

D ep en d en t Variable: y OLS R O L S R E F E
X 0.320*** 0.320*** 0.320*** 0.320***

[0.004] [0.005] [0.004] [0.004]
tech 0.001*** 0.001*** 0.001*** 0

[0.000] [0.000] [0.000] [0.000]
x*tech -0.021*** -0.021*** -0.021*** -0.021***

[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 a t 10%; **significant at 5%; ***significant at 1%
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Table 3.10: Mark-ups by Technology Grouping

M a rk -u p s 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
1.226*** 0.226***
[0.051] [0.076]
i 001*** 0.001***
[0.000] [0.000]
1.003*** 0.003***
[0.001] [0.000]

X

tech

In(GDP)

x*tech

x*ln(GDP)

x*tech*ln(GDP)

Constant

Observations 
R-squared 
Number of SICs

-0.029* -0.029
[0.016] [0.023]
0 .0 1 2 * 0.012
[0.007] [0.010]
0.001  0.001
[0.002] [0.003]

-0.024*** -0.024***
[0.004] [0.004]
14226 14226
0.798 0.798

0.226*** 0.226*** 
[0.051] [0.051]

0 .001*** 0
[0 .000] [0 .000]

0.003*** 0.003***
[0 .001] [0 .001]
-0.029* -0.029*
[0.016] [0.016]
0 .012* 0 .012*
[0.007] [0.007]
0.001 0.001

[0 .002] [0 .002]
-0.024*** -0.021***

[0.004] [0.004]
14226 14226

0.802
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

D e p e n d e n t V a riab le : y OLS R O LS R E F E
X 0.261*** 0.261*** 0.261*** 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.dummv -0.010*** -0.010*** -0.010*** -0.010***

[0.002] [0.004] [0.002] [0.002]
Constant 0.003*** 0.003*** 0.003*** 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: M ark-ups by Durability of Goods

M a rk -u p s 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 OLS ROLS RE FE
0.091***

[0.024]
0.091***

[0.035]
X

dur.dummy

In(GDP)

x*dur_dummy

x*ln(GDP)

x*dur_dummy*ln(GDP)

Constant

Observations 
R-squared 
Number of SICs

-0.004*** -0.004***
[0.001] [0.001]

0.003*** 0.003***
[0.001] [0.000]

0.073** 0.073
[0.032] [0.048]

0.022*** 0.022***
[0.003] [0.004]

-0.011*** -0.011*
[0.004] [0.006]

-0.018***

***00o

[0.004] [0.004]
13668 13668
0.792 0.792

0.091*** 0.095***
[0.024] [0.024]

-0.004*** 0
[0.001] [0.000]

0.003*** 0.003***
[0.001] [0.001]

0.073** 0.070**
[0.032] [0.032]

0.022*** 0.022***
[0.003] [0.003]

-0.011*** -0.010**
[0.004] [0.004]

-0.018*** -0.020***
[0.004] [0.004]
13668 13668

0.795
441 441

Notes:
Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%



Chapter 4

Financial Structures and 

Industry R esults

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 tha t 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 th a t 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 m ountain of research investigating this issue abotit which effect 

dominates and the existence of optimal capital structures has been carried out. 

These include Fama and French (2002), Myers (2001), T itm an 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 stiidy 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, tha t 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 la tter 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 R ajan (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 Fania 

and French (2002). Friend and Lang (1988) confirm the outcome for collateral 

but T itm an 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 la tter 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 detrim ent 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 M ata (2003) which finds tha t financ­

ing constraints influence firm size distributions. The skewed size distribution 

found by Cabral and M ata also confirms our result of a lower size inequality of 

firms in highly geared industries. This reflects tha t 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 tha t 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 th a t 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 L iterature R eview

Research Unking product market behaviour to  capital structures began in earnest 

in the eighties bu t 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 tha t firms 

within the same class of industry have similar leverage structures but this struc­

ture differs between industries i.e. intra-industry differences are unim portant 

but inter-industry differences are significant. The paper also tests persistence 

in these financial strvictures 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 tha t 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 th a t 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) tha t tests if all means are equal but this 

excludes the possibility th a t 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 circum stances th a t  could 

account for the  high deb t ratios shown in certa in  industries. These au tho rs use 

ano ther one-way ANOVA technique on a much larger sam ple of firms from nine 

industries for th ree  separate  years. They find no support for th e  proposition  th a t 

the industry, w ith in  which a firm operates, determ ines the ir financial structu re . 

T he analysis is also ex tended  to  four o ther countries w ith  Norway and the 

N etherlands agreeing w ith  the  results of the  U.S. bu t France an d  Ja p an  showing 

significance between the industria l class and the  financial s truc tu re .

A fu rther reply  to  the above lite ra tu re  was issued by Scott and  M artin  (1975) 

in response to  the  paper by Rem m ers et al. (1974). Again te sting  for significant 

industry  effects on the choice of capital structu res, the  au tho rs find th a t the  class 

of industry  does in fact determ ine the  financial s tru c tu re  of firms operating  in 

an industry, even after tak ing  account of size. T he d a tase t used liere is larger 

th a n  R em m ers et al. and th e  m ethodology em ployed is a nonparam etric  ANOVA 

test. T he au tho rs argue th a t  Rem m ers et al.'s rejection of the  hypothesis in the ir 

paper could be to  do w ith the ir dataset being inconsistent w ith th e  assum ptions 

of the ir model.

T he vast lite ra tu re  in th is  area generally focuses on short run  beha\'iour bu t 

the  rationale beh ind  some results can be u.sed to  explain long run  behaviour. 

T here is an overlap betw een the lite ra tu re  in th is chapter and the  final one 

b u t th is chap ter initially  investigates cap ita l s tru c tu re  choice stem m ing from 

finance-based decisions and then those based on agency issues, th e  agency- 

based lite ra tu re  also highlights links to  p ro d u ct m arket outcom es. The final 

chap ter looks a t  how the  choice of cap ita l s tru c tu re  im pacts upon  subsequent 

p roduct m arket 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 w ith Modigliani and Miller 

(1958) with the idea th a t the choice of capital structure is irrelevant i.e. there 

is no advantage or disadvantage in choosing debt over equity or vice versa.^ 

However, this was based on perfect and frictionless capital markets. The model 

was later modified to  include the fact tha t 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-ofT theory’ and the 'Free cash 

flow theory’. The Pecking order theory^ states th a t 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 th a t 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 tha t 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 a t the expense of the 

debt holders and occurs when the firm has operating cash flows which are sub­

stantially larger than the amoimt of profitable investment opportunities. This

'H a r r is  and  R aviv  (1991)
^M yers and  M a jlu f  (1984)
^M yers (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 th a t “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. O ther factors th a t influence the choice of financial 

structure are the tax and bankruf>tcy costs of debt, asset variability and the 

risk-free interest rate.

Banerjee, Heshmati and W ihlborg (2000) investigate the characteristics of 

firms th a t show large variations in the capital structures. They do this to avoid 

the problem of equating observed leverage with optimal leverage and to de­

term ine the factors influencing a time-varying optimal capital structure. The 

results show th a t 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 tha t the observed leverage 

differs from the actual target.

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

“’ B rad ley  et al. (1984: 857)

109



and Peeters (2004). Their analysis is based on Central and Eastern European 

firms during their transition process. During this period, it is shown tha t lever­

age ratios increased but are still below W estern standards. The main factors 

determining the financial structure are found to  be profitability and age, with 

the former influence being negative and the la tter being positive. The speed of 

adjustm ent is determ ined by the distance from the target where those furthest 

from the target adjust the quickest.

It is also the case th a t 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 eflect in the product market. The model shows th a t 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 

beha\'iour 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 w'ill not w’ant 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 A gency-based Theories

Opler and Titm an (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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toiners are reluctant to do business with a distressed firm; tliis can be especially 

true for firms tha t 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 tha t firms with high levels of 

debt lose meirket 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.

Titm an (1984) studies agency issues between a firm and its customers. The 

link here is tha t the probabihty 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. Ex 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 bj’ contracts but can also be overcome by choosing the 

optimal liquidation policy. The link is th a t 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 tu rn  affects the term s of trade for customers and supphers. Increasing debt 

imphes 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 th a t 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 th a t 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 tha t firms using specialised labour wall opt for lower 

debt levels to  reduce the negative bargaining effects of the employees and vice 

versa. Empirical evidence in the paper supports the h\'pothesis th a t employee 

compensation is positively correlated with leverage.

Sharpe (1994) analyses the effect of firm financial structures on the cyclicality
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of employinent. The hypothesis is tha t more leveraged firms are more sensitive 

to fluctuations in dem and and tend to hoard labour less than their less leveraged 

rivals. The reason is tha t 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 d a ta  and estim ates the effect of leverage and size on labour 

force growth. The results agree with the hypothesis showing that employment 

a t 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 

m arket. The paper looks a t a game theoretic model where the level of debt 

affects the optimal strategy of the firm in the output market. If ou tput is re­

stricted in order to  maximise total industry pjrofits, 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 th a t 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 m aintained when no debt is issued but cannot be in the 

other case i.e. in the la tte r case, firms produce the non-collusive quantity. High 

levels of debt can destabilise collusion but warrants ta n  counteract this effect 

as they act like a tax  on equity if a deviation occurs from the collusive quantity. 

W arrants 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 dev'iation. Convertible 

debt is similar to w arrants and allows the holder to convert part of the debt 

to equity. Capacity constraints also affect the range of financial structures tha t 

perm it 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 tha t a rival firm can try  to 

induce the firm to perform poorly in order to force the firm out of the market 

since fimding 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 la tter firm has to 

get funding from the external capital market and can thus be preyed upon by 

the firm tha t 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 fjcing 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 th a t assumes tha t the owner-manager has equity as their disposal but 

borrows from the debt market as well. It is assumed th a t effort, investment 

and good states all increase revenue. The model show’s th a t 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 tha t if a firm has unlimited access to  equity 

or tha t 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 ou tput of the industry but forcing rivals to re­

duce their output. This occurs because increased equity increases the effort of 

managers and deters ri\'als. The authors suggest tha t this could be referred to 

as the ‘effort effect of equity’.

Fershtman and Judd (1987) also investigate the interactions V)etween 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' tha t 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 ou tput and 

reducing oligopoly rents. For price competition, given th a t the reaction curves 

slope upw'ards, 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 la tter amount is publicly observable. The manager may decide to 

issue debt and use this money to pay dividends, however, the more debt th a t 

is issued, the lower the value of the firm and hence the lower the m anager’s 

proportionate pay. The model shows tha t when the en tran t'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 en tran t’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 th a t acts as a 

signalling mechanism to deter entry.
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4.3 D ata

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 ILK. Information available from FAME 

includes detailed financial statements, company addresses, ownership structtires, 

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.® '

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

scription of and motivation for them will follow thereafter:

• gear is the gearing measure

• qui is the quiscore

• age is the age

• tnga  is the value of tangible assets

• ta is the value of to tal assets

Gearing is defined as:

A S T L O  + L T L ) ,  
Gearing = (-------------  ) * 100

®FAME is a com bination of high quality information from Jordans with easy to  use software 
which has been developed by Bureau van Dijk Electronic Publishing (B vD ).

®Table A .13 in the Appendix contains the industry titles.
'Sum m ary statistics are in Table A .14 of the Appendix.
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where S T L O  is Short term  loans and overdrafts, L T L  is Long term  liabilities 

and S F  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 shareholders 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.® 

W ith these considerations in mind, our measure of gearing includes both short 

term  and long term  debt in the num erator and the total equity \'alue in the 

denominator. This is in line with the broad definition of gearing and relates 

what is owed by the company to  tha t which is owned. O ther researchers have 

used the ratio of debt to  to tal 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 num erator and issued capital and /o r 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 measiu"es the likelihood th a t a company 

will fail in the year following the date of calculation. It is based on research and 

statistical analysis th a t compares failed companies with those th a t continue to

®Rajan and Zingales (1995)
®Ferri and Jones (1979)

^^Bradley et al. (1984)
^^The sum of these tw o 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 spht into five 

bands:

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 m ajor 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 tha t 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 tha t failure is ine\itable.

O ther measures of risk used in previous research include A ltm an’s Z-score, 

which controls for the ex ante risk of default when estimating the probability of 

survival of f i r m s . t h e  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

^^h ttp ://w 'w w .jo rd an so n lin e .co .u k /B IS -c re d it.h tm  
^^Frank a n d  G oyal (2003) and  Zingales (1998)
^ ''M ichaelas et al. (1999)
'^ M a cK ay  an d  P h illip s (2005)
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the average EBIT.^® 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 th a t attem pts to  account for exoge­

nous risk are not widely accepted bu t he overcomes the problem by showing his 

results remain unchanged when the risk measure is o m itte d .H o w e v e r ,  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.'®

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 s h ie ld s ,s to c k  market and debt market conditions, intangible 

assets and so on. The variables th a t 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 tha t are used 

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

*®Showalter (1999)
' '  This is also the case in this chapter.
'®This measure of size is also used by Mackay and Phillips (2005), Showalter (1999) and 

T itm an and W essels (1988).
'®Table A .15 in the A ppendix shows the correlation m atrix between these variables.

Depreciation and investm ent tax credits
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Figure 4,1 shows the average gearing ratios for the entire U.K. m anufactur­

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:

• C4 is the concentration ratio for the top four firms in each sector J

• H H I  is the Herfindahl-Hirschman iiidex^^

• C V  is the coefficient of variation

• gini  is the gini coefficient^^

• R E S  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 now jobs being created.

RESjt = POSjt  - h  NEGjt  -  \NETjt\

where

P O S j t  =  E r = i  S i j t 9 i j t  i f  9 i j t  >  0

where  M S  is th e  m arke t  share  of  th e  top  four firms in each
sector  i.

=  1 — 2 f  —  ̂ v — V ^— )w here  w  is th e  weight an d  x  is th e  size
E,=i
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NET, t  =  POSj t  -  N E G jt

and a discrete measure of plant i growi,h in employment [E) over the period 

< — 1 to Ms developed as follows:

_  ___ Ejj t Ejj  f _  ^

y / j t  — l  '
2

This is calculated for various groups of firms (j) 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 (Sijt), 

is calculated and likewise is done to calculate the job destruction rate [NEC) .  

The annual net change {NET)  is the job creation rate minus the job destruction 

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

122



4.4 M e th o d o lo g y

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 tha t 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 tu rn  links them  to market 

structures.

The technique used here is a two-step procedure whereby industry gearing is 

estim ated 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 th a t affect the choice of financial structure. 

This allows for the pure industry effec: of gearing to be observed.

The first-step regression is as follows:

In(gearit) =  do + 0iln{qui, t) + P2 ln{agei) + P3 ln{tngait)

+P4ln{tait) + Sit (4.1)

where In(gear) is the log of the gearing ratio, ln{qui) is the log of the quis- 

core. ln{age) is the log of the firm's age, ln{tnga)  is the logged value of tangible 

assets and ln{ta) is the logged value of total assets.

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

industry dummies.

^^These 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 industrj^-specific leverage effect. The is done using the methods of 

Ordinary Least Squares (OLS) and Robust OLS and the estim ates on the in­

dustry dummies are taken to  be the industry-specific effect. This term removes 

firm-specific risk from the subsequent regression. The om itted 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 

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:

ln{Concjt )  = ln{0jt)  + Ejt (4.2)

In ( IndD is t j t )  =  ln{dj t )  + £ j t  (4-3)

l n { R E S j t )  = l n { p j i ) + e j ,  (4.4)

where ln{Conc)  is the log of industry concentration, ln{ IndDist)  is the log 

of industry distribution, l n { R E S )  is the log of the job reallocation rate, J  refers 

to the sector and t refers to  time.^^

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.

^‘'D u m m ies were changed  for significance of 20% or less. 
^^These variab les are  described  in th e  p rev ious section .
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4.5 E m pirical R esults

4.5.1 First Step

T he results of the  regression in (4.1) are shown in tab le  4.1.^® B oth  OLS and 

ROLS are the m ethodologies used. Year dum m ies are included in the  th ird , 

fourth, fifth and sixth regressions and industry  dum m ies are subsequently  in­

cluded in the final two regressions.

The results identify a s ta tistica lly  negative relationship  between th e  risk 

m easure and gearing. T his m eans th a t  th e  lower the  quiscore. the  higher the  

am oim t of gearing which implies th a t the  higher th e  level of risk, the  higher the  

am ount of deb t since low quiscores ind icate a  higher probability  of default. 

T his result is a t  odds w ith  Showalter (1999) and Frank and Goyal (2003) who 

hypothesise th a t m ore risky firms have less access to  debt due to  the ir higher 

probability  of default. However, the resu lts concur w ith  those of M ichaelas et 

al. (1999) and Toy et al. (1974). T he form er au tho rs argue th a t  since deb t 

reduces the  agency problem s of over-investing by m anagem ent, then  firms can 

acquire m ore deb t i.e. th e  probability  of default is inferior to  the alleviation of 

the  agency problem . M ackay and Phillips (2005) find bo th  positive and negative 

effects of risk on leverage depending on the estim ation  technique used.

T he second observation is th a t older firms have higher gearing levels and th is  

is tru e  for each of the estim ations. This resu lt disagrees w ith the predictions of 

P etersen  and  R a jan  (1994) and M ichaelas et al. (1999) who argue th a t  older 

firms need less ex ternal funds, since they can rely more on their reta ined  earning, 

therefore the  effect of age on gearing should be negative. Nonetheless, if in ternal 

funds are insufficient to  finance investm ent then  it is likely th a t older firms will

^®Full table of results can be seen in Table A. 16 of the  Appendix.
^^This variable was dropped from the estim ation equation as suggested by Showalter (1999) 

in order to  point out that the  partial endogeneity problem is not severe, .\n oth er proxy for 
risk, the coeffirient of variation of E B IT  as sriggested Toy et al. (1974). was also used in the  
estim ation but the  results did not change substantially.
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use more d eb t since th e ir  long-standing rep u ta tio n  allows them  grea ter access 

to  it.

F irm s w ith m ore valuable tang ib le assets have significantly higher levels 

of debt. T his is th e  expected  resu lt, as found by Frank and Goyal (2003), 

Hovakim ian et al. (2001), Shj'am -Sunder an d  M yers (1999), Showalter (1999), 

R a jan  and Zingales (1995) and F riend and Lang (1988), since tangible assets 

act as collateral on which to  secure deb t. T itm an  and Wessels (1988) find th a t 

the link is no t significant in their analysis.

The proxy for firm size (to ta l assets) shows a positive effect on gearing 

b u t th is becom es insignificant when tim e and  industry  dum m ies are included. 

Frank and Goyal (2003), Fam a and  French (2002), Hovakim ian et al. (2001), 

Showalter (1999), M ichaelas et al. (1999) and  H ajan  and  Zingales (1995) also 

find a positive relationship  between size and debt bu t th e  results of T itm an  

and Wessels (1988) and Kim and Sorensen (1986) are not significant. Ferri and 

Jones (1979) find a non-hiiear relationship.

The tim e dum m ies show th a t from 1999 onwards, th e  use of deb t in a firm s 

financial s tru c tu re  fell significantly com pared to  1991. M ore debt was used in 

1996 than  1994 b u t th is was only significant as th e  5% and  10% levels. This 

result confirms th e  increased use of equity  during  the  In itia l P ublic  Offering 

(IPO ) boom  a t th e  tu rn  of th e  m illennium .

T he inclusion of industry  dum m y variables increases th e  r-squared  te rm  from 

0.327 to  0.332. D espite th is small increase, the ir jo in t insignificance is rejected 

using an F -te s t (F=17.08).^® Show alter (1999) also finds th a t th e  industry, 

w ithin which a firm operates, is a significant determ inan t of th e  cap ita l s truc tu re  

choice.
2 2

— where U is the unrestricted m odel, R  is the restricted m odel, m  is the  
hZllL
K - k

number of restricted coefficients, N  is the number of observations and k is th e  number ot 
unrestricted coefficients, including the intercept.
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4.5.2 Second Step

The sccond step uses the estim ated coefficients on the industry dummies in s\ib- 

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 {TO)  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 th a t 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 tha.t the reason for this is th a t concentrated industries are less competitive 

hence more agency issues exist. Debt is said to discipline management b\’ re­

ducing the scope for excessive aggressiveness of the firm. The higlier 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 tha t 

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 th a t this negative effect of industry gearing on the size 

inequality is significant at the 5% level in both c a s e s .T a b le  4.5 shows insignif-

^®Using a RE estim ator instead of clustered OLS also leads to  the same conclusions.
^®The estim ates are also identical if the ROLS estim ates of beta are used instead of the  

OLS estim ates from the first regression.
E stim ates from ROLS are consistent with these findings.
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icant effects of industry gearing on the size inequality measure, th a t is the giui 

coefficient, but these estim ates 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 M ata (2003) is th a t financial constraints affect the 

firm size distribution by making the distribution more skewed. The results here 

reinforce this hypothesis by showing th a t firm sizes are less dispersed because 

of industry gearing. This might imply tha t 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 th a t there 

is a positive cffect of industry gearing on job movement within industries, though 

this is only significant at a p-value of 12%.^^ This show's some support for the 

theory of Sharpe (1994) who argues tha t highly leveraged firms are less likely to 

hoard labour during recessions as this might push them into financial distress. 

Here, our results indicate tha t high industry gearing increases job reallocation 

rates since workers are subsequently forced to move more frequently between 

jobs.
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4.6 C onclusion

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 tha t 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 industrj’.

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 tha t 

debt acts as a disciplining measure on management and this might outw'eigh the 

increased probabihty of bankruptcy. Older firms have long-standing reputations 

th a t 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 

t.o carry more debt than smaller firms since these are less likely t,o fail.

The second step results show' tha t industry gearing has a positive effect 

on industry concentration, regardless of whether concentration is measured by 

turnover, number of employees, to tal 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 th a t 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 th a t 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 tha t 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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D e p e n d e n t V ariab le : In (g ea r) OLS R O LS OLS R O L S OLS R O L S
In(qui) -2.596*** -2.596*** -2.598*** -2.598*** -2,601*** -2.601***

[0.007] [0.011] [().()07] [0.011] [0,007] [0.011]
In(age) 0.196*** 0.196*** 0.175*** 0.175*** 0,181*** 0.181***

[0.005] [0.005] [0,005] [0.005] [0,005] [0.005]
In(tnga) 0.014*** 0.014*** 0.012*** 0.012*** 0,009*** 0.009***

[0.002] [0.002] [0,002] [0.002[ [0,002] [0.002]
lii(ta) 0.005*** 0.005*** 0,002 0.002 0,002 0.002

[0.002] [0.002] [0,002] [0.002] [0,002] [0.002]
year==19'J5 0,001 0.001 0.004 0.004

[0,021] [0.019] [0.021] [0.019]
year==199C 0,032* 0.032* 0.039** 0.039**

[0,020] [0.018] [0.020] [0.018]
ycar==1997 0,002 0.002 0.01 0.01

[0,020] [0.019] [0.020] [0.019]
yew ==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]
yoar==2000 ■0,116*** -0,116*** -0.107*** -0.107***

[0,019] [0,018] [0.019] [0.018]
ycar==2001 -0.130*** -0,130*** -0.121*** -0.121***

[0.019] [0,018] [0.019] [0.018]
year==2002 -0.154*** -0,154*** -0.145*** -0.145***

[0.019] [0,018] [0.019] [0.018]

II II o CO -0.167*** -0,167*** -0.154*** -0.154***
[0.024] [0,024] [0.024] [0.023]

Industry Dunnnics No No No No Yes Yes
Constant 11.999*** 11.999*** 12.288*** 12,288*** 12.255*** 12.255***

[0.048] [0.057] [0.053] [0,0611 [0.068] [0.074]
Observations 252220 252220 252220 252220 252220 252220
H-sc[uar('d 0.:i26 0.:}26 0.327 0,327 0.332 0.332

Notes:
Standard errors in brackets
^significant at 10%; **significant a t 5%; ***significant at 1%



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

D e p e n d e n t V a riab le : ln (C 4 ) C lu s te r  O LS - T O C lu s te r  OLS - L
(mean) Inbeta 8.174*** 9.480***

[2.338] [2.347]
Year Dummies Yes Yes
Constant -21.116*** -24.453***

[5.900] [5.822]
Obser\’ations 960 960
R-squared 0.122 0.147

Notes:
Standard errors in brackets
*significant a t 10%; **significant at 5%; ***significant at 1%

132



Table 4.3: Effect of Industry Gearing on Industry Concentration (liHl)

D e p e n d e n t V ariab le : In (H H I) C lu s te r  O LS - T O C lu s te r  O LS - L
(mean) Inbeta 21.750*** 24.171***

[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 a t 5%; ***significant at 1%
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Table 4.4: Effect of Industry Gearing on Size Inequality (CV)

D ependen t V ariable: In(CV ) C lu ste r OLS - TO C lu ste r 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: Effecl. of Industry Gearing on Size Inequality (Gini)

D e p e n d e n t V a riab le : In (g in i) C lu s te r  O LS - T O C lu s te r  O LS - L
(mean) Inbeta -1.055 -1.092

[0.856] [1.472]
Year Dummies 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 a t 5%; ***significant at 1%
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Table 4.6. Effect of Industry Gearing on Job Reallocation Rates

D e p e n d e n t V ariab le : In (R E S ) C lu s te r  OLS
(mean) Inbeta 22.57

[14.249]
Year Dummies Yes
Constant -61.326*

[35.776]
Observations 276
R-squared 0.051

Notes:
Standard errors in brackets
*significant at 10%; *’*'significant a t 5%; ***significant a t 1%
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Figure 4.1: Average Gearing by Year

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Source: FAME database
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Chapter 5

Financial Structure: 

W ithin-Industry Effects

5.1 In troduction

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 tha t financial constraints may play an im portant role in 

determining the structure of the market i.e. there are commonalities within 

industries. The hypothesis for splitting the data  by age is tha t young firms are 

more financially constrained than long-established, m ature 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 M ata (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 G ibrat’s (1931) 'Law of Proportionate Effects’, 

which explained th a t growth was independent of size and completely stochastic. 

The analysis here, like th a t of Cabral and M ata (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 hav'e 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 th a t financial constraints 

alter the structure of the market. Industry gearing has a negative and sta tis­

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 th a t 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 tha t since young firms are 

likely to be financially 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 tha t 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 th a t 

the long run concentration of a market depends upon the age distribution of its 

members and th a t younger and older firms drive this concentration in opposite 

directions. It should be noted th a t 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 tha t industry gearing has a significantly negative effect 

on the size inequality of young firms within a,n industry but there is no significant 

effect for the older cohort. This result implies tha t young firms in the industry 

are of a similar size which concurs with the theory th a t 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 M ata (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 tha t the distribution 

is highly clustered around one particular size. Our support for Cabral and 

M ata’s hypothesis contrasts with its rejection by Angehni and Generate (2007). 

Again, the insignificance of the older grouping suggests tha t 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 th a t market.

Our final result is tha t industry gearing has a positive effect on job real­

location rates for young firms in highly geared industries. This suggests tha t 

since gearing is an inflexible source of finance, j'oung 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 th a t 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 im portant 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 L iterature R eview

A key paper linked to this chapter is by Cabral and M ata (2003). They sug­

gest that firm size distribution (FSD) is a function of financial constraints. 

Their empirical paper on Portuguese manufacturing da ta  shows th a t a group 

of very young firms has a distribution th a t 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 th a t younger firms are more financially constrained than older firms 

and this in tu rn  influences FSD.

Cooley and Quadrini (2001) develop a model to simultaneously take account 

of both  size and age dependence. Previous attem pts 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 tem porary 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. W ith 

industry dynamics, the properties are tha t small firms grow faster and have a 

higher growth volatility, face an increased probability of default and have higher 

rales 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

'H openhayn (1992)
^Joranovic (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 Cabrtil and 

M ata (2003) using survey da ta  of Italian manufacturing firms. The two hy­

potheses they test are firstly th a t the firm size distribution of constrained firms 

is equal to th a t of non-constrained firms and secondly tha t 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 tha t financial 

constraints affect the evolution of FSD but the second hypothesis needs to be 

rejected in order to conclude tha t financial constraints are an im portant deter­

m inant 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 tha t their results are not specific to Italy 

but their conclusions do not change.

The following hterature 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 Titm an, 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 PhiUips, 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) attem pts to link the simultaneous decisions of 

production, investment and financial structures. The model predicts tha t a firm 

using debt will not use the same capital-labour ratio as would be used in a firm 

with no debt and th a t 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 

bankniptcy on the pricing and investment decisions of firms. An example of this 

is th a t 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 th a t 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. W hen 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, eff'ort and labour. The results confirm
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tha t 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 1-he firm's costs by 3 cents. Both of 

these factors of underinvestment in capacity and inefficient use of inputs lead 

to reduced growth in to ta l factor productivity and these costs even cancel out 

the gain from technological advances.

Maksimovic and Zechner (1991) theoretically show th a t the risk of a project's 

cash flow is endogenously determined by the investment deci.sions 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 technologj' of the 

fringe. Also, the model dem onstrates tha t 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. Hcnce, when corporate 

tax rates are increased, firms that choose the risky project will decrea.se their 

debt levels and vice versa.

Another link between the financial structure and product market behaviour 

is product quality. Maksimovic and Titm an (1991) postulate th a t 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 attribu ted  to the fixed assets. The model predicts 

th a t 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 ha’/ing 

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 Scharfstein (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 th a t managers will use funds inefficiently. These imperfections con­

strain investment and change the pricing behaviour of firms. Theory predicts 

th a t liquidity-constrained firms should increase mark-ups and reduce capital ex­

penditures and investment during cyclical downturns. The results suggest tha t 

industry mark-ups behave more counter-cyclically in concentrated industries 

and in industries dominated by small firms. Liquidity-constrained firms raise 

their m ark-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 im pact of capital market imperfections on the probability of survival
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of a leveraged firm is empirically studied by Ziugales (1998). Studies such as 

these suffer from the problem of endogeneity since the probability of survival 

may alter the capital structure of a firm or the capital structure may influence 

the probability of survival. This paper attem pts 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 riv'als 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 th a t highly leveraged firms are less likely to survive, as are firms w'ith 

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 th a t higher leverage reduces investment significantly in the non-surviving 

cohort and prices tend to fall when leverage increases.

Finally, MacKay and Pliillips (2005) examine the significance of industry 

types on the financial structure choice of the firm. They split the da ta  bj' in­

dustry concentration and look at leverage, technology intensity and risk. The 

initial predictions suggest th a t financial leverage is higher in concentrated indus­

tries and tha t dispersion is greater in competitive industries with profitability 

and asset size are both  larger in concentrated industries. The results suggest 

th a t 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 shghtly different 

results however the overall conclusion is tha t industry fixed effects explain less 

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

^Brander 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 Braiider and Lewis (1986, 1988). They link financial structure to 

ou tput 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 

tha t 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 tha t the 

finst 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 

tha t 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 

claim ants in bad states and equity holders are residual claimants in good states. 

An increase in debt means tha t the range of states over which the firm becomes
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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 tha t 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 efTect of debt financing. The model is a two-stage duopoly 

game in w'hich 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 th a t when debt is high, bankruptcy is likely unless the 

state of the world is very good and it does not m atter 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. W ith proportional bankruptcy costs, the result is an increased 

weight placed upon bad states of the world. This implies th a t a t low- levels 

of debt, where the marginal profit of extra output is negative, firms produce 

less output. O utput is a t a minimum w'hen 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 a t very 

high debt levels. Hence, the type of bankruptcy cost does make a diflference 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 th a t 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 th a t 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 th a t 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 e n try / 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 borrow ing/° 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

^Glazer (1994)
®Faure-Griraaud (2001)
®Povel and Ftaith (2004)
^Easton and Lipsey (1980) and Fudenberg and Tirole (1986)
®Gertner, Gibbons and Scharfstein (1988)
®Maurer (1999)

^^Maksimovic (1990)
^^Dasgupta and T itm an (1998)
'^Allen (2000)
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industry. Two studies are carried out. The first postulates th a t 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 ri\-als increase 

after an LBO, then this implies softer competition. The results suggest tha t 

an LBO leads to softer competition in the market since there are positive stock 

responses of rival firms. The second study predicts tha t 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 tha t the market can support more stores 

after an LBO thereby implying softer competition.

Chevalier (1995b) also analyses the effects of LBOs on superm arket 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 firms may reduce investment and charge higher prices than  their 

unconstrained rivals. The paper finds tha t 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 ri\’al 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 fiina] investigation into LBOs in the U.S. supermarket industry is carried 

out by Chevalier and Scharfstein (1996). They attem pt to  link capital market 

imperfections to counter-cyclical mark-ups and test this empirically. M ark-ups
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can behave counter-cycHcally 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 tha t 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 th a t 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 tha t 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 tha t 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 tha t 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 tha t 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 th a t 

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 beha\’iour 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 

tha t bankruptcy alters an airline’s pricing strategy. The firms tend to reduce 

prices before fihng 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 tha t where rivals have 

high levels of financial leverage and there are tec:hnological 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 th a t cause excessive investment and production.

Varying productivity and concentration levels are analysed by Kovenock and 

Phillips (1995). Empirical results suggest tha t low productivity plants in highly 

concentrated markets use more debt. The reason given for this is th a t 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 attem pt 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. W ith 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 th a t capacity and productivity are negatively related to plant closures. 

This suggests tha t 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 few m ulti-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 th a t 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 th a t capital structure is more im portant in industries 

where product market discipline is lower. The results lead to the conclusion 

tha t debt induces less aggressive behaviour in the product market.

Finally, Khanna and Tice (2000) examine the responses of incumbents to 

market entry. Firms tha t behave aggressively increase their investment levels 

in th a t market. The authors use the entry of Wal-Mart into the discount de­

partm ent store industry in the U.S. as an empirical test. They predict tha t if 

diversification leads to a more aggressive response then the internal capital m ar­

ket is likely to be im portant. 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 W al-M art is the entrant show th a t 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. W hen entry occurs in non-Wal-Mart markets, the re­

sults change somewhat with the degree of management ownership. Hence, entry 

or not by W al-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 tha t undertake an LBO appear to respond more 

aggressively which they suggest implies th a t the LBO and leveraging decisions 

are diflFerent.
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5.3 Em pirical R esu lts

5.3.1 F irst S tep

This chapter is designed to empirically test whether financial constraints affect 

the market structure of industries. The hypothesis is th a t 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 

tha t 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 th a t the distribution of firm sizes becomes 

more log normal over time. The first regression is as follows for each age cohort 

separately:

ln{gearn)  =  /5q +  diln{quiu) + (52ln{tngait) -1- 0zln{tait) + Su (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. The 

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

'^A ge 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. A ge group 3: greater than 11.4247 and less than 23.0849 
years. Age group 4: more than 23.0849 years.

“̂̂ Full detailed tables in Tables A .17 and A .18 of the Appendix.
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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 th a t 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.

ln{CoriCAt) =  -H e m  (5-2)

ln{IndDisiAt )  =  ^n(PAt) +^At  (5.3)

Iti{ R E S ) m  =  ln{3)At  (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-

*®The estim ates from using either tangible assets or total assets in the regression coincide 
with the results of the number of employees. T he RE model also leads to insignificant results 
in m ost estim ations.
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try  concentration as opposed to the C4 measure are shown in tables 5.5 and 

5.6. These results confirm the estim ates from the C4 measures, but with a 

higher level of significance for the young cohort, implying tha t industry gearing 

reduces concentration for young firms but no significant effect exists for older 

f i r m s . T h e s e  results imply tha t 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 tha t 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 \'ariation (CV) as the measure for industry size inequalitj', 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

'®For TA. n e ith e r th e  e s tim ates of th e  young group nor o lder g roup a re  significant. For 
T N G A , th e  es tim ates are  negatively  significant for th e  young cohort and positively  significant 
for th e  o lder cohort, b o th  a t th e  10% level. T h e  FIE m odel show s less significance.

^^C hevalier and  Scharfstein  (1996), Beck, D em irguc-K unt an d  M aksim ovic (2005), A ngelini 
and  G enera le  (2007) conclude th a t  sm all firm s are  liqu id ity  constra ined .

^®The e s tim ates using TA as th e  m easu re  o f size correspond  to  those  of tu rn o v er (5% 
significance for th e  younger g roup) an d  T N G A ’s es tim ates correspond  to  those of th e  num ber 
of em ployees. T h e  resu lts of th e  R E  m odel show  a sligh tly  lower level of significance for each 
size m easure.
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firms, using either number of employees or turnover, and insignificant for the 

older set, though both are positive for the la tte r 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 

yields the results in table 5.11. It implies th a t 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 tha t young firms in highly 

geared industries, who need to be adaptable to a changing en\-ironment, allow 

workers to move more frequently between jobs. This would concur w ith the 

theory th a t 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 w'orker 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.

'® The es tim a tes  from  T.A and  TNG.A. are  th e  sam e sign an d  significance as for b o th  T O  an d  
L here.



5.4 C onclusion

This chapter empirically examines the link between firm financial structures and 

the resulting w ithin-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 tha t the first and second steps are estimated separately by age 

grouping.

Tfie investigation stems from a paper by Cabral and M ata (2003) who find 

th a t 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 M ata and find tha t financial constraints cannot 

be t he main determ inant 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 

estim ations 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 firms operating in highly geared industries 

are financially constrained and as a result of this, they behave less aggressively 

in the ou tput market. They are unable to expand their ou tput l)ecause 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 tha t 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 th a t since they  are all im peded by 

the  sam e financial constrain ts then they are m ore sim ilar in size. I ’his in tu rn  

affects th e  long n m  structu re  of the m arket. The result for the older set of firms 

is, as before, insignificant. The final outcom e of a positive effect of industry  

gearing on job  reallocation rat,es for young firms suggests th a t these firms need 

to  have flexibility in their labour inputs since the ir capital com ponent is more 

rigid. T he cap ita l-labour ratio  can be a ltered  m uch easier th rough  th e  hiring 

and firing of staff hence the adaptab ility  of em ploym ent is essential for these 

financially constrained firms. Again, the insignificance of the resu lts for the 

older cohort implies that these firms have less Job m ovement and can hoard 

labour if needed w ithout resulting in bankruptcy . This short run  explanation  

can account for a more long run m arket striic tu re  characteristic, though  job  

m ovem ents are m ore short term  than  either concentra tion  or size d istribu tion .

O ur results follow in the same vein of th e  suggestions of C abral and  M ata  

(2003) in highlighting the significance of financial constra in ts in determ ining 

the  stru c tu re  of the m arket, si>ecifically th e  size d istribu tion . O ur analysis is 

based on size inequality hut the finding of a negative effect of high industry  

gearing on the coefficient of variation and the gini coefficient implies th a t  there 

is loss dispersion and a lim ited range in the  size of yotmg firms in highly geared 

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

D e p e n d e n t V ariab le : In (g ea r) OLS R O LS OLS R O L S O LS R O L S
In(qui) -2.6G4*** -2.GG4*** -2.662*** -2.662*** -2.644*** -2.644***

In(tnga)
[0.038] [0.053] [0.038] [0.053] [0.038] [0.053]
0.003 0.003 0.002 0.002 -0.002 -0.002

In(ta)
[0.008] [0.007] [0.008] [0.007] [0.008] [0.008]
0.002 0.002 0.002 0.002 0.002 0,002

Year Dummies
[0.007] [0.007] [0.007] [0.007] [0.007] [0.007]

No No Yes Yes Yes Yes
Industry Dummies No No No No Yes Yes
Constant 13.867*** 13.867*** 13.939*** 13.939*** 13.955*** 13.955***

[0.159] [0.217] [0.16.5] [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 lt)%; **signiticant at 5%; ***significant at 1%



Tabic 5.2: First Step Regression for Age Group 4

D e p e n d e n t V a riab le : In (g ea r) OLS R O LS OLS R O L S OLS R O L S
In(qui) -2.530*** -2.530*** -2.536*** -2.536^"** -2 541*** -2.541***

[0.011] [0.017] [0.011] [0.017] [0.011] [0.017]
In(tnga) 0.041*** 0.041*** 0.039*** 0.039*** 0.033*** 0.033***

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002]
In(ta) 0.022*** 0.022*** 0.019*** 0.019*** 0.018*** 0.018***

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002]
Year Dummies No No Yes Yes Yes Yes
Industry Dunmiies No No No No Yes Yes
Constant 13.339*** 13.339*** 13.470*** 13.470*** 13.429*** 13.429***

[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%; ***significaut at 1%



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

D e p e n d e n t V ariab le : ln (C 4 ) 
T u rn o v e r C lu s te r  O LS - A ge_l C lu s te r  OLS - Age_4
(mean) In(agel) .1 277* *

[0.598]
(mean) ln(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:
S tandard 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)

D e p e n d e n t V a riab le : ln (C 4 ) 
N o. o f  E m p lo y ees C lu s te r  O LS - A ge_ l C lu s te r  O LS - Age_4
(mean) In(agel) -1.03

[0.762]
(mean) ln(age4) 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)

D e p e n d e n t Vairiable: In (H H I) 
T u rn o v e r C lu s te r  O LS - A g e_ l C lu s te r  O LS - Age_4
(mean) In(agel) -4.420***

[1.496]
(mean) ln(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-Xo. of 
Employees)

D e p e n d e n t V a riab le : In (H H I) 
N o . o f  E m p lo y ees C lu s te r  OLS - A ge_l C lu s te r  O LS - Age_4
(mean) In(agel) -3.372*

[1.803]
(mean) ln(age4) 5.441

[4.978]
Year Dummies Yes Yes
Constant 6.G91 -16.392

[4.739] [13.029]
Observations 950 960
R-squared 0.034 0.037

Notes:
Standard errors in brackets
*significant at 10%; **significant a t 5%; ***signif3cant at 1%

167



Table 5.7: Effect of Industry Gearing on Size Inequality (CV-Turnover)

D e p e n d e n t V a riab le : In (C V ) 
T u rn o v e r C lu s te r  O LS - A ge_ l C lu s te r  O LS - Age_4
(mean) In(agel) -3.306***

[0.863]
(mean) ln(age4) -0.323

[2.358]
Year Dummies Yes Yes
Constant 9.773*** 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)

D e p e n d e n t V a riab le : In (C V ) 
N o . o f E m ployees C lu s te r  OLS - A ge_l C lu s te r  O LS - Age_4
(mean) Iri(agel) -2.943***

[0.596]
(mean) ln(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%

169



Table 5.9: Effect of Industry Gearing on Size Inequality (Gini-turnover)

D e p e n d e n t Vciriable: In (g in i) 
T u rn o v e r C lu s te r  O LS - A ge_ l C lu s te r  O LS - Age_4
(mean) In(agel) -0.771***

[0.157]
(mean) ln(age4) 0.169

[0.675]
Year Dummies Yes Yes
Constant 1.758*** -0.717

[0.413] [1.768]
Observations 950 960
R-squared 0.075 0.026

Notes:
S tandard 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)

D e p e n d e n t V ariab le : In (g in i) 
N o . o f  E m p lo y ees C lu s te r  O LS - A ge_ l C lu s te r  OLS - Age_4
(mean) In(agel) -0.911***

[0.154]
(mean) ln(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
*significant a t 10%; **signifirant a t 5%; ***significant at 1%
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Table 5.11: Effcct of Industry Gearing on Job Reallocation Rates

D e p e n d e n t V ariab le : In (R E S ) C lu s te r  A ge_ l C lu s te r  Age_4
(mean) In(agel) 40.045***

[14.437]
(mean) In(age4) 10.149

[8.606]
Year Dummies Yes Yes
Constant -110.198*** -31.16

[38.061] [22.483]
Observations 276 276
R-squared 0.126 0.043

Notes:
Standard errors in brackets
*significant at 10%; **significant at 5%; ***significant at 1%
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Figure 5.1: Size Distributions (Turnover)
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Figure 5.2: Size D istributions (No. of Emploj'ees)
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Figure 5.3: Size Distributions (Total Assets)
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Figure 5.4; Size Distributions (Tangible Assets)
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Chapter 6

Conclusion

This thesis has examined the importance of industry effects in determining the 

effects of business cycle fluctuations and financial structures on performance and 

output market structures. It serves to reinforce the significance of industrial 

characteristics in cross-sectional studies a t a time when firm-le\'el behavioural 

analysis is more in vogue.

The approach of the thesis has been a between- and within-sector analysis 

of the manufacturing industry in six EU countries, the U.S. and the U.K. with 

the first two and la tter two chapters being linked. M aniifacturing da ta  from 

the six European countries and the U.S. is at the industry-level and the U.K. 

dataset is firm-level.

The first chapter is a between-industrj’ analysis of the EU cohort and the 

U.S. m anufacturing sectors and we estim ate price-cost margins using the Roeger 

(1995) method. The estim ation techniques applied are cross sectional and panel 

data analyses. A new addition to this technique is the inclusion of industry- 

specific depreciation rates which to our knowledge have not been used before 

for estim ating margins in these geographical regions. The findings suggest tha t
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industries in both areas are imperfectly competitive and hence mark-ups exist. 

The m ark-ups in the U.S. are estim ated to be above those of the EU-6 thereby 

highlighting a lack of competition in the U.S. market or a lack of cost restraints 

and flexibility in the EU-6. The cyclicality of the margins in the U.S. is shown 

to be pro-cyclical whereas they are counter-cyclical in the EU-6. The proposed 

reason for this difference is to  do with the pro-cyclicality of labour costs. In the 

EU-6. where there is a high degree of union power, if unions can force firms to 

increase wages above the output price increase during economic expansions then 

mark-ups will be counter-cyclical. Unions in the U.S. have less of an influence 

and hence firms cannot be compelled to share the profits of the economic boom  ̂

thereby allowing margins to  be pro-cyclical.

The second chapter is a w ithin-industry analysis of the U.S. manufacturing 

sector. Here, the data is split according to  market-specific and product-specific 

characteristics instead of the standard industry classifications in order to obtain 

more homogeneous groupings of information. The mark-ups which are estimated 

like the previous chapter coincide with previous research indicating a positive 

effect of industry concentration and technology, and a negative effect of product 

durability and export intensity on these margins. The finding of industry con­

centration. exporting activity and durable goods having a counter-cyclical cfTect 

on m ark-ups also confirms prior industry-specific theories. In the first instance, 

pro-cyclical wages can have a counter-cyclical effect on margins in concentrated 

industries. Secondly, exporters focus on the external market hence economic 

expansions in the domestic market exert less of an influence. Finally, durable 

goods require maintenance and after-sales service hence if some firms exit the 

industry during recessions then those remaining can increase their mark-up.

The th ird  chapter is a betwecn-industry analysis of the effects of industry- 

specific financial structures on market structures. The dataset contains a panel
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of U.K. firm-level marmfacturiiig industries and the estim ation technique is a 

two-step procedure th a t follows tha t of Krueger and Summers (1988). In the first 

step, we remove the firm-specific characteristics th a t determ ine firm financial 

structure in order to  obtain the industry-specific gearing. In the second step, 

we examine the consequence of this industry-specific gearing on three market 

structure outcomes: concentration, size inequality and job reallocation rates. 

The results from the first step indicate a significantly positive effect of risk, age, 

size and collateral on gearing. Debt has a disciplining effect on management, 

which may outweigh the probability of bankruptcy and this can explain why the 

relationship between risk and gearing is positive. Older and larger firms have 

greater access to debt since they may have a long history of creditworthiness and 

a lower likelihood of failure and seciiring debt on fixed assets makes it easier 

to obtain debt. Year dummies dem onstrate the increased use of equity from 

1999 onwards and the industry dummies are also determined to be significant. 

These dummies are used in the second step regression. The results here indicate 

tha t industry gearing has a positive effect on concentration and job reallocation 

rates, though the la tter not statistically significant and a negative effect on size 

inequality. Industry gearing may act as an entry barrier into tfie market hence 

the market is more concentrated. Also, since concentrated industries are less 

competitive, gearing can act as a substitute and curtail the agency problems of 

management hence the positive link. High debt makes firms more constrained 

hence labour needs to  be more flexible and therefore there is more movement 

of workers in the industry. Gearing also lowers the size inequality of industries 

implying tha t firms are more alike and clustered around a particular size. Hence, 

the financial structure of the industry influences the resulting market structure.

The final chapter is a w ithin-industry examination of the effects of industry- 

specific gearing on the market structure. This is carried out by age cohorts in
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order to  determ ine their importance in the resulting industry structure. The 

dataset is the same as the previous chapter as is the technique with the ex­

ception being th a t the regressions are run by age cohort. The findings of the 

second step show a statistically significant negative effect of industry gearing on 

concentration and size distribution and a significantly positive effect of gearing 

on job reallocation rates for the youngest age cohort. The estim ates are not 

significant for the oldest age group. The first result implies th a t young firms 

are less aggressive in the output market and therefore industry concentration 

is lower; young firms' access to finance is limited and this prevents them from 

increasing ou tpu t in order to force rivals out of the market. The second result 

indicates th a t there is little variation in the size of these firms and this also con­

firms the theory th a t ycnmg firms are financially constrained since they cannot 

expand their size in the market. Finally, industry gearing compels the young 

firms to have flexible labour inputs. This too leads to the conclusion that the 

young firms are financially restricted; the capital input is rigid thus the labour 

input is more adaptable. Thus, we concur with the previous chapter tha t an 

industry’s financial structure affects the output market structure but there is 

also an internal dj'namic that is driven by the age of firms within the industry. 

Our findings hero show support for Cabral and M ata’s (2003) hypothesis that 

financial constraints have an influence on firm size distributions.

Overall, th is thesis adds to the Industrial Economics literature in stressing 

the continuing im portance of industry-level analyses. It also emphasises the lim­

itations of pure macroeconomic models th a t ignore industry-level heterogeneity 

and points to  the use of sectoral data  in future macroeconomic modelling. It is 

hoped th a t the novel empirical analysis of the effect of industry financial struc­

tures on product market structures will become part of an expanding body of 

economic research which is, as yet, still in its infancy.
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A ppendix A

Tables

Table A .l: U .S. M an u fac tu rin g  Sector

U .S . S I C  19 8 7

20 F o o d  a n d  k in d r e d  p r o d u c t s

2011 M eat Packing P la n ts

2013 Sausages and  O th e r  P rep a red  M eats

2015 P o u ltry  S laugh te ring  and  P rocessing

2021 C ream ery  B u tte r

2022 N a tu ra l, P rocessed , and  Im ita tio n  Cheese

2023 Dry. C ondensed , and  E v ap o ra ted  D airy  P ro d u c ts

2024 Ice C ream  and  Frozen D esserts

2026 F lu id  M ilk

2032 C anned  S pecialties

2033 C anned  F ru its . V egetables, P reserves, Jam s, and  Jellies

2034 D ried  and  D eh y d ra ted  F ru its , V egetables, and  Soup M ixes

2035 Pickled  F ru its  an d  V egetables. V egetable Sauces and  Seasonings, and  Salad D ressings

2037 Frozen F ru its, F ru it Ju ices, and  V egetables

2038 Frozen Spec ia lties, N EC

2041 F lo u r and  O th e r  G ra in  M ill P ro d u c ts

2043 C erea l B reak fas t Foods

2044 R ice M illing

2045 P rep a re d  F lou r M ixes and  D oughs

2046 W et C orn  M illing

2047 D og and  C a t Food

2048 P rep a red  Feed and  Feed Ing red ien ts  for A nim als an d  Fowls, E xcep t Dogs and  C ats
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U .S. ( c o n t d . )  SIC 1987

2051 B read  and  O th e r  B akery  P ro d u c ts , E x cep t C ookies and  C rackers

2052 C ookies and  C rackers

2053 Frozen B akery  P ro d u c ts , E xcep t B read

2061 C ane  Sugar, E xcep t R efining

2062 C ane  S ugar Refining

2063 B eet Sugar

2064 C an d y  an d  O th e r  C onfectionery  P ro d u c ts

20G6 C h o co la te  and  C ocoa P ro d u c ts

2067 C hew ing  G um

2068 S a lted  an d  R o asted  N u ts  and  Seeds

2074 C o tto n seed  Oil M ills

2075 S oybean Oil M ills

2076 V egetable  Oil M ills, E xcep t C orn , C o tto n seed , and  Soybeans

2077 A nim al and  M arine F a ts  and  Oils

2079 S horten ing . T ab le  O ils, M argarine , an d  O th e r E d ib le  F a ts  and  O ils, N E C

2082 M alt B everages

2083 M alt

2084 W ines. B randy , and  B randy  S p irits

2085 D istilled  an d  B lended  L iquors

2086 B o ttled  and  C anned  Soft D rinks and  C arb o n a ted  W aters

2087 F lavouring  E x tra c ts  and  F lavouring  S yrups N EC

2091 C an n ed  and  C ured  F ish and  Seafood

2092 P rep a re d  Fresh or Frozen F ish and  Sea foods

2095 R oasted  C^ofTee

2096 P o ta to  C hips, C orn  C hips, an d  S im ilar Snacks

2097 M an u fac tu red  Ice

2098 M acaron i, S p ag h e tti, V erm icelli, and  N oodles

2099 Food P rep a ra tio n s , N EC

21 T o b a c c o  m a n u f a c tu r e s

2111 C ig a re ttes

2121 C igars

2131 Chew'ing an d  Sm oking Tobacco and  SnufF

2141 Tobacco S tem m ing  an d  R e-dry ing

22 T e x t i l e  m ill p r o d u c t s

2211 B road  woven F ab ric  M ills, C o tto n

2221 B road  woven F ab ric  M ills. M anm ade F ib re  and  Silk

2231 B road  woven F ab ric  M ills, W ool (Includ ing  D yeing and  F in ish ing )

2241 N arrow  F abric  an d  O th e r Sm all w are Mills: C o tto n , W ool, Silk, and  M anm ade F ib re

2251 W om en 's  F u ll-L ength  and  K nee-L eng th  H osiery, E x cep t Socks

2252 H osiery, N EC
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2253

2254

2257

2258

2259

2261

2262

2269

2273

2281

2282

2284

2295

2296

2297

2298

2299

23

2311

2321

2322

2323

2325

2326

2329

2331

2335

2337

2339

2341

2342

2353

2361

2369

2371

2381

2384

2385

2386

2387

SIC 1987

K nit O u te rw ear Mills

K n it U nderw ear and  N igh tw ear M ills

W eft K n it F abric  M ills

Lace and  W arp K n it F ab ric  M ills

K n ittin g  M ills, N EC

F in ish e rs  of B road  woven F ab rics of C o tto n

F in ish e rs  of B road  woven F ab rics of M anm ade F ib re  and  Silk

F in ish e rs  of T extiles, N EC

C arp e ts  and  R ugs

Y arn S p inn ing  Mills

Y arn T ex tu risin g . T hrow ing , T w isting , and  W ind ing  Mills 

T h rea d  M ills

C o ated  Fabrics. N ot R ubberized  

T ire  C ord  and  Fabrics 

N on-woven Fabrics 

C ordage and  T w ine 

T ex tile  G oods, N EC

A p p a r e l a n d  o th e r  t e x t i l e  p r o d u c ts

M en’s an d  B oys’ S u its, C o ats , and  O vercoats

M en 's  an d  B oys' S h irts , E x cep t W ork S h irts

M en 's  an d  B oys' U nderw ear and  N ightw ear

M en 's  an d  B oys' N eckw ear

M en 's  and  B oys' T rousers  and  Slacks

M en 's  and  B oys’ W ork C lo th ing

M en’s and  B oys’ C lo th ing , N EC

W om en 's , M isses’, and  J u n io rs ’ B louses and  S h irts

W om en 's . M isses’, and  J u n io rs ’ Dresses

W om en’s, M isses’ an d  J u n io rs ' S u its, Sk irts, and  C oats

W om en’s, M isses’, and  J u n io rs ’ O u te rw ear, N EC

W om en’s, M isses’, C h ild ren 's , and  In fan ts ’ U nderw ear an d  N ightw ear 

B rassie res, G ird les, and  A llied G arm en ts  

H a ts , C aps, a n d  M illinery

G irls ’, C h ild ren ’s, an d  In fan ts ’ D resses, B louses, and  S h irts  

G irls ’, C h ild ren 's , an d  In fan ts ’ O u te rw ear, N EC  

F ur G oods

D ress an d  W ork G loves, E x cep t K n it and  A ll-L eather

R obes an d  D ressing G ow ns

W ate rp ro o f O u te rw ear

L ea th e r and  Sheep-L ined C lo th ing

A ppare l B elts
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2389 A ppare l an d  A ccessories, N EC

2391 C u rta in s  and  D raperie s

2392 H ouse fu rn ish ings. E x cep t C u rta in s  and  D raperies

2393 T extile  B ags

2394 C anvas an d  R ela ted  P ro d u c ts

2395 P le a tin g , D ecorative  an d  N ovelty S titch ing , and  Tucking for th e  T rade

2396 A u to m o tiv e  T rim m ings, A ppare l F ind ings, and  R ela ted  P ro d u c ts

2397 Schiffli M achine E m bro ideries

2399 F ab rica ted  T ex tile  P ro d u c ts , N EC

24 L u m b e r  a n d  w o o d  p r o d u c t s

2411 Logging

2421 Saw m ills and  P la n n in g  M ills, G eneral

2426 H ardw ood  D im ension  a n d  F loo ring  M ills

2429 Special P ro d u c t Saw m ills. N EC

2431 M illw ork

2434 W ood K itchen  C ab in e ts

2435 H ardw ood  V eneer and  P lyw ood

2436 Softw ood V eneer and  P lyw ood

2439 S tru c tu ra l W ood M em bers. N EC

2441 N ailed an d  Lock C orner W ood Boxes and  Shook

2448 W ood P a lle ts  and  Skids

2449 W ood C o n ta in ers . N EC

2451 M obile H om es

2452 P re fab r ica te d  W ood B u ild ings and  C om ponen ts

2491 W ood P rese rv ing

2493 R ec o n s titu te d  W ood P ro d u c ts

2499 W'ood P ro d u c ts . N EC

25 PurnituFG a n d  f ix tu res

2511 W ood H ousehold  F u rn itu re , E xcep t U pholstered

2512 W ood H ousehold  F u rn itu re , U pholstered

2514 M etal H ousehold  F u rn itu re

2515 M attre sses . F o u n d a tio n s , and  C onvertib le  Beds

2517 W ood T elevision. R adio . P h o n o g rap h  and  Sew ing M achine C ab in e ts

2519 H ousehold  F u rn itu re . N E C

2521 W ood Office F u rn itu re

2522 Office F u rn itu re , E xcep t W ood

2531 P ublic  B u ild ing  and  R ela ted  F u rn itu re

2541 W ood Office an d  S to re  F ix tu re s , P a rti tio n s . Shelving, and  Lockers

2542 Office and  S to re  F ix tu re s . P a rti tio n s , Shelving, and  Lockers, E xcep t W^ood

2591 D rap e ry  H ardw are  and  W indow  B linds and  Shades
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2599
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2611

2621

2631

2652

2653

2655

2656

2657

2671

2672
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2674
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2677

2678

2679

2 7

2711

2721

2731

2732

2741

2752

2754

2759

2761

2771

2782

2789

2791

2796

2 8

2812

2813

2816

2819

2821

S I C  1 9 8 7

F u rn itu re and F ix tu r es , N E C

P a p e r  a n d  a l l ie d  p r o d u c t s

P u lp  M ills

P ap er M ills

P ap erb oard  M ills

S etu p  P ap erb oard  B o x es

C orru gated  and  S olid  F ib re  B oxes

F ib re C an s, T u b es, D ru m s, and S im ilar P r o d u cts

S an itary  F ood  C on ta in ers , E x ce p t F o ld ing

F old ing  P ap erb oard  B o x es , In c lu d in g  S a n ita ry

P ackaging  P ap er  and P la s t ic s  F ilm , C oated  and  L am in ated

C oated  and L am in ated  P ap er , N E C

P la st ic s , Foil, an d  C oated  P ap er  B ags

U n co a ted  P a p er  and M u ltiw a ll B ags

D ie-C u t P ap er an d  P ap erb oard  and C ardboard

S an itary  P ap er  P ro d u cts

E n velop es

S ta tio n ery , T a b le ts , and R ela ted  P r o d u cts  

C on verted  P ap er  and P ap erb oard  P r o d u cts , N E C  

P r in t in g  a n d  p u b l i s h in g

N ew sp ap ers: P u b lish in g , or P u b lish in g  and  P r in tin g

P eriod ica ls: P u b lish in g , or P u b lish in g  and  P r in tin g

B ook s: P u b lish in g , or P u b lish in g  and P r in tin g

B ook  P r in tin g

M iscellan eou s P u b lish in g

C om m ercia l P r in tin g , L ith ograp h ic

C om m ercia l P r in tin g , G ravure

C om m ercia l P r in tin g , N E C

M anifold  B u sin ess  Form s

G reetin g  C ards

B lan k  b o o k s . L o o se -le a f B in d ers  and D ev ices  

B o o k b in d in g  an d  R ela ted  W ork  

T y p e se tt in g

P la te  m ak in g  an d  R ela ted  S erv ices

C h e m ic a l s  a n d  a l l ie d  p r o d u c t s

A lk alies and  C hlorin e

In d u str ia l G ases

Inorganic P ig m en ts

In d u str ia l In organ ic  C h em ica ls, N E C

P la st ic s  M ater ia l and S y n th e tic  R esin s, an d  N o n -v u lc a n isa b le  E lastom ers
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2822 S y n th e tic  R u b b er

2823 C ellulosic M an m ad e  F ib res

2824 M anm ade O rgan ic  F ib res , E xcep t Cellulosic

2833 M edicinal C hem icals an d  B o tan ica l P ro d u c ts

2834 P h a rm a ceu tica l P rep a ra tio n s

2835 In V itro  an d  In Vivo D iagnostic  S ubstances

2836 Biological P ro d u c ts , E x cep t D iagnostic  S ubstances

2841 Soaps and  O th e r  D e terg en ts , E xcep t Spec ia lity  C leaners

2842 Specia lity  C lean ing , P o lish ing , and  S a n ita ry  P rep a ra tio n s

2843 Surface A ctive  A gents, F in ish ing  A gents, S u lfonated  O ils, and  A ssis tan ts

2844 Perfum es, C osm etics, and  O th e r  T o ile t P rep a ra tio n s

2851 P a in ts , V arn ishes. L acquers, E nam els, and  A llied P ro d u c ts

2861 G um  an d  W ood C hem icals

2865 Cyclic O rgan ic  C rudes  and  In te rm ed ia te s , and  O rgan ic  Dyes and  P igm ents

2869 In d u s tr ia l O rgan ic  C hem icals , N EC

2873 N itrogenous F ertilizers

2874 P h o sp h a tic  Fertilizers

2875 F ertilizers , M ixing O nly

2879 P estic id es  and  A g ric u ltu ra l C hem icals, N EC

2891 A dhesives and  S ea lan ts

2892 E xplosives

2893 P rin tin g  Ink

2895 C arbon  Black

2899 C hem icals and  C hem ical P rep a ra tio n s . N EC

29 P e t r o l e u m  a n d  c o a l p r o d u c t s

29 U P etro leu m  R efining

2951 A sp h a lt P av ing  M ix tu res  an d  Blocks

2952 A sp h a lt F e lts  and  C o atin g s

2992 L u b rica tin g  O ils and  G reases

2999 P ro d u c ts  of P e tro leu m  and  C oal, N EC

3 0 R u b b e r  a n d  m is c e l la n e o u s  p la s t ic s  p r o d u c t s

3011 T ires  an d  In n e r T ubes

3021 R u b b er and  P la s tic s  Footw ear

3052 R u b b er and  P la s tic s  Hose and  B elting

3053 G askets , P acking , and  Sealing Devices

3061 M oulded, E x tru d e d , and  L a th e -C u t M echanical R u b b er G oods

3069 F ab ric a ted  R u b b er P ro d u c ts , N EC

3081 U n su p p o rted  P la s tic s  F ilm  an d  Sheet

3082 U n su p p o rted  P las tic s  P rofile  Shapes

3083 L am in a ted  P las tic s  P la te , Sheet, and  P rofile  S hapes
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3084

3085

3086

3087

3088

3089

31

3111

3131

3142

3143

3144

3149

3151

3161

3171

3172

3199

32

3211

3221

3229

3231

3241

3251

3253

3255

3259

3261

3262

3263

3264

3269

3271

3272

3273

3274

3275

3281

3291

SIC 1987

P la s tic s  P ipe  

P la s tic s  B ottles  

P la s tic s  Foam  P ro d u c ts

C ustom  C om pound ing  of P u rch ased  P la s tic s  R esins

P la s tic s  P lum bing  F ix tu re s

P la s tic s  P ro d u c ts , N EC

Leather and leather products

L ea th e r T an n in g  and  F in ish ing

B oot and  Shoe C u t S tock  and  F ind ings

H ouse S lippers

M en 's  Footw ear, E xcep t A th le tic  

W om en’s Footw ear. E x cep t A th le tic  

F ootw ear, E x cep t R u b b er, N EC  

L ea th e r Gloves and  M itten s  

Luggage

W om en’s H andbags and  P u rses

P ersonal L ea th e r G oods, E xcep t W 'omen’s H andbags and  P u rses 

L ea th e r G oods, N EC

Stone, clay, glass, and concrete products

F la t G lass 

G lass C on ta iners

P ressed  and  Blown G lass and  G lassw are. N EC

G lass P ro d u c ts , M ade of P u rch ased  G lass

C em en t. H ydraulic

Brick and  S tru c tu ra l C lay  T ile

C eram ic  W'all and  F loor T ile

C lay  R efracto ries

S tru c tu ra l C lay P ro d u c ts , N EC

V itreous C h in a  P lum bing  F ix tu re s  and  C h in a  an d  E arth en w are  F it tin g s  and  B ath ro o m  A ccessories

V itreo u s  C h ina  T ab le  and  K itchen  A rtic les

F ine  E a rth en w are  (W h ite  w are) Table  and  K itchen  A rtic les

P o rcela in  E lec trica l Supplies

P o tte ry  P ro d u c ts . N EC

C oncrete  Block and  Brick

C o n cre te  P ro d u c ts . E x cep t B lock and  Brick

R eady-M ixed C oncrete

Lim e

G ypsum  P ro d u c ts

C u t S tone and  S tone P ro d u c ts

A brasive P ro d u c ts
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3292 A sbestos P ro d u c ts

3295 M inerals  an d  E a rth s . G round  or O therw ise  T rea ted

3296 M ineral Wool

3297 N on-clay R efracto ries

3299 N on-m etallic  M ineral P ro d u c ts , N EC

33 P r i m a r y  m e ta l  in d u s t r i e s

3312 Steel W orks, B last F urnaces (Includ ing  C oke O vens), and  R olling  M ills

3313 E lec tro m eta llu rg ica l P ro d u c ts , E xcep t Steel

3315 S teel W iredraw ing  and  Steel N ails and  Spikes

3316 C old-R olled  S teel S hee t, S trip , and  B ars

3317 Steel P ip e  and  T ubes

3321 G ray  and  D uctile  Iron  Foundries

3322 M alleable Iron  Foundries

3324 Steel Investm en t F oundries

3325 Steel Foundries. N EC

3331 P rim a ry  Sm elting  and  R efining of C opper

3334 P rim a ry  P ro d u c tio n  of A lum in ium

3339 P rim ary  Sm elting  and  R efining of N oiiferrous M etals, E x c ep t C o p p er and  A lum inium

3341 Secondary  S m elting  an d  R efining of N onferrous M etals

3351 R olling. D raw ing, and  E x tru d in g  of C opper

3353 A lum inium  Shoot, P la te , and  Foil

3354 A lum in ium  E x tru d e d  P ro d u c ts

3355 A lum in ium  R olling  an d  D raw ing. N EC

3356 R olling. D raw ing, and  E x tru d in g  of N onforrous M etals, E x cep t C o p p er and  A lum inium

3357 D raw ing and  In su la tin g  of N onferrous W ire

3363 A lum in ium  D ie-C astings

3364 N onferrous D ie-C astings. E x cep t A lum inium

3365 A lum in ium  Foundries

3366 C o p p er Foundries

3369 N onferrous Foundries. E x cep t A lum in ium  an d  C opper

3398 M etal H eat T rea tin g

3399 P rim a ry  M etal P ro d u c ts . N EC

34 F a b r i c a t e d  m e ta l  p r o d u c t s

3411 M eta l C ans

3412 M eta l Sh ipp ing  B arre ls. D rum s, Kegs, an d  Pails

3421 C u tle ry

3423 H and  and  Edge Tools, E xcep t M achine Tools and  H andsaw s

3425 Saw B lades and  H andsaw s

3429 H ardw are. N EC

3431 E nam elled  Iron an d  M eta l S a n ita ry  W are
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3432

3433

3441

3442

3443

3444

3446

3448

3449

3451

3452

3462

3463

3465

3466

3469

3471

3479

3482

3483

3484

3489

3491

3492

3493

3494

3495

3496

3497

3498

3499

35

3511

3519

3523

3524

3531

3532

3533

3534

S IC  1 9 8 7

P lum bing  F ix tu re  F it tin g s  and  Trim

H eating  E q u ip m en t, E xcep t E lec tric  an d  W arm  A ir Furnaces 

F ab rica ted  S tru c tu ra l M etal

M etal D oors, Sash, F ram es, M oulding, a n d  T rim  M an u fac tu ring  

F ab rica ted  P la te  W ork (B oiler Shops)

Sheet M eta l W ork

A rch ite c tu ra l a n d  O rn am en ta l M etal W ork

P re fab rica te d  M etal B uild ings and  C om ponen ts

M iscellaneous S tru c tu ra l M eta l W ork

Screw  M achine P ro d u c ts

B olts, N u ts , Screw s, R ive ts, an d  W ashers

Iron  an d  Steel Forgings

N onferrous Forgings

A u tom otive  S tam ping

C row ns and  C losures

M etal S tam p in g , N EC

E lec tro p la tin g , P la tin g . P o lish ing , A nodizing , and  C olouring

C oating , E ngrav ing , and  A llied Services, N EC

Sm all A rm s A m m unition

A m m unition . E xcep t for Sm all A rm s

Sm all A rm s

O rd n a n ce  and  A ccessories, N EC  

In d u s tr ia l Valves

Flu id  Pow er Valves and  Hose F ittin g s  

Steel Springs, E xccp t W ire  

Valves a n d  P ip e  F it tin g s , N EC  

W ire  Springs

M iscellaneous F ab rica ted  W ire  P ro d u c ts  

M etal Foil and  L eaf 

F ab rica ted  P ip e  an d  P ip e  F it tin g s  

F ab ric a ted  M etal P ro d u c ts , N EC  

I n d u s t r i a l  m a c h in e r y  a n d  e q u ip m e n t

S team . G as, and  H ydrau lic  T urb ines, an d  T urb ine  G en era to r Set U nits  

In te rn a l C om bustion  E ngines, N EC  

Farm  M achinery  and  E q u ip m en t

Lawn an d  G arden  T rac to rs  and  Home Law n and  G arden  E qu ipm en t 

C o n stru c tio n  M ach inery  and  E qu ip m en t

M ining  M achinery  and  E q u ip m en t, E x cep t Oil and  G as F ield  M achinery  an d  E q u ip m en t 

O il and  G as F ield  M achinery  and  E qu ip m en t 

E lev a to rs  and  M oving S ta irw ays
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3535 C onveyors an d  C onveying E qu ipm en t

3536 O verhead  TravelH ng C ranes. H oists, a n d  M onorail S ystem s

3537 In d u s tria l T rucks. T rac to rs. T railers, a n d  Stackers

3541 M achine Tools, M eta l C u ttin g  T ype

3542 M achine Tools, M eta l Form ing T ype

3543 In d u s tria l P a tte rn s

3544 Special Dies an d  Tools, Die Sets. Jigs an d  F ix tu res, an d  In d u s tr ia l M oulds

3545 C u ttin g  Tools, M achine Tool A ccessories, and  M ach in is ts ’ P rec is ion  M easuring  D evices

3546 P ow er-D riven  H and  too ls

3547 R olling  M ill M ach inery  and  E qu ip m en t

3548 E lec tric  and  G as W elding and  Soldering  E qu ipm en t

3549 M etalw ork ing  M achinery. N EC

3552 T ex tile  M achinery

3553 W oodw orking  M achinery

3554 P a p e r  In d u s trie s  M achinery

3555 P rin tin g  T rades  M achinery  and  E q u ip m en t

3556 Food P ro d u c ts  M achinery

3559 Special In d u s try  M achinery, N E C

3561 P u m p s  and  P im ip ing  E qu ip m en t

3562 B all and  R oller B earings

3563 A ir and  G as C om pressors

3564 In d u s tria l and  C om m ercial Fans and  Blowers and  A ir P u rific a tio n  E qu ip m en t

3565 Packaging  M achinery

3566 Speed C hangers , In d u s tria l H igh-Speed D rives, and  G ears

3567 In d u s tria l P rocess F urnaces an d  Ovens

3568 M echanical Pow er T ransm ission  E q u ip m en t, N EC

3569 G eneral In d u s tr ia l M ach inery  and  E q u ip m en t, N EC

3571 E lec tron ic  C o m p u te rs

3572 C o m p u te r S to rage  Devices

3575 C o m p u te r T erm inals

3577 C o m p u te r P e rip h e ra l E qu ipm en t, N EC

3578 C alcu la tin g  an d  A ccounting  M achines. E xcep t E lec tron ic  C o m p u te rs

3579 Office M achines, N EC

3581 A u to m a tic  V ending M achines

3582 C om m ercial L aundry . D ry-clean ing , and  P ressing  M achines

3585 A ir-C o n d itio n in g  an d  W^arm A ir H eating  E qu ip m en t an d  C om m erc ial and  In d u s tr ia l R efrigera tion  Ec

3586 M easuring  an d  D ispensing  P u m p s

3589 Service In d u s try  M achinery. N EC

3592 C a rb u re tto rs , P is to n s . P is to n  R ings, and  Valves

3593 F lu id  Power C y linders  an d  A c tu a to rs
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3594

3596

3599

36

3612

3613

3621

3624

3625

3629

3631

3632

3633

3634

3635

3639

3641

3643

3644

3645

3646

3647

3648

3651

3652

3661

3663

3669

3671

3672

3674

3675

3676

3677

3678

3679

3691

3692

3694

3095
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F lu id  Pow er P u m p s  and  M oto rs 

Scales and  B alances. E x cep t L ab o ra to ry

In d u s tria l an d  C om m ercial M ctchinery and  E qu ipm en t, N EC

E le c tr ic a l  a n d  e le c tr o n ic  e q u ip m e n t

Pow er. D is trib u tio n , and  S p ec ia lty  T ransform ers

S w itchgear an d  Sw itchboard  A p p a ra tu s

M oto rs  and  G en era to rs

C arb o n  and  G ra p h ite  P ro d u c ts

R elays and  In d u s tr ia l C on tro ls

E lec trica l In d u s tr ia l A p p a ra tu s . N EC

H ousehold  C ooking E qu ip m en t

H ousehold  R efrig e ra to rs  and  H om e and  Farm  Freezers

H ousehold  L au n d ry  E qu ip m en t

E lec tric  H ouse w ares and  Fans

H ousehold  V acuum  C leaners

H ousehold  A ppliances, N EC

E lec tric  L am p B u lbs  and  T tjbes

C u rre n t-C a rry in g  W iring  D evices

N o n -cu rren t-C a rry in g  W iring  Devices

R esiden tia l E lec tric  L igh ting  F ix tu re s

C om m erc ial. In d u s tria l, an d  In s titu tio n a l E lec tric  L ighting  F ix tu res

V ehicular L igh ting  E qu ip m en t

L igh ting  E q u ip m en t, N EC

H ousehold  A udio  an d  V ideo E qu ip m en t

P h o n o g rap h  R eco rds and  P re-reco rd ed  A udio  T apes and  D isks 

T elephone and  T elegraph  A p p a ra tu s

R ad io  and  Television B ro ad cas tin g  and  C om m unications E qu ipm en t

C o m m u n ica tio n s  E q u ip m en t, N EC

E lec tro n  T ubes

P r in te d  C irc u it B oards

Sem iconducto rs  an d  R ela ted  D evices

E lec tron ic  C ap ac ito rs

E lec tron ic  R esis to rs

E lec tron ic  C oils, T ransfo rm ers, and  O th e r Induc to rs

E lec tron ic  C on n ec to rs

E lec tron ic  C o m ponen ts, N EC

S to rag e  B a tte r ie s

P r im a ry  B a tte r ie s , D ry  an d  W et

E lec trica l E q u ip m en t for In te rn a l C om bustion  Engines 

M agnetic  and  O p tica l R eco rd ing  M edia
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3699 E lec trica l M achinery, E q u ip m en t, and  Supplies, N EC

3 7 T r a n s p o r t a t i o n  e q u ip m e n t

3711 M oto r Vehicles and  Passenger C ar B odies

3713 T ruck and  Bus Bodies

3714 M o to r Vehicle P a rts  and  A ccessories

3715 T ruck T railers

3716 M oto r Hom es

3721 A irc ra ft

3724 A irc ra ft Engines and  E ngine P a rts

3728 A irc ra ft P a rts  and  A uxiliary  E q u ip m en t, NBC

3731 Ship  B uild ing  an d  R epairing

3732 B oat B u ild ing  an d  R epairing

3743 R ailro ad  E quipm ent

3751 M otorcycles, Bicycles, and  P a r ts

3761 G uided  M issiles and Space Vehicles

3764 G uided  M issile an d  Space Vehicle P ro p u lsio n  U nits  and  P ropu lsion  U n it P a r ts

3769 G uided  M issile Space Vehicle P a r ts  and  A uxilia ry  E qu ipm en t, N EC

3792 T ravel T railers  and  C am pers

3795 T anks and T ank  C om ponents

3799 T ran sp o rta tio n  E quipm ent, N EC

38 I n s t r u m e n t s  a n d  r e la te d  p r o d u c t s

3812 Search , D etection , N avigation , O u id an ro , A eronau tical, and  N autical S ystem s an d  In s tru m e n ts

3821 L ab o ra to ry  A p p a ra tu s  and  F u rn itu re

3822 A u to m a tic  C on tro ls  for R egu lating  R esiden tia l and  C om m ercial E n v iro n m en ts  and  A ppliances

3823 In d u s tria l In s tru m en ts  for M easurem ent, D isplay, and  C ontro l of P rocess  V ariables; and  R ela ted  P ro r

3824 T o taliz ing  F lu id  M eters and  C o u n tin g  Devices

3825 In s tru m e n ts  for M easuring  an d  T esting  of E lec tric ity  and  E lectrical S ignals

3826 L ab o ra to ry  A naly tical In s tru m en ts

3827 O p tica l In s tru m e n ts  and  Lenses

3829 M easu ring  an d  C ontro lling  Devices, N EC

3841 Surg ica l and  M edical In s tru m en ts  an d  A p p a ra tu s

3842 O rth o p aed ic , P ro sth e tic , and  Surgical A ppliances and  Supplies

3843 D en ta l E qu ipm en t and Supplies

3844 X -R ay A p p a ra tu s  and  T ubes and  R ela ted  Ir ra d ia tio n  A p p a ra tu s

3845 E lec tro -m ed ica l and  E lec tro th e ra p e u tic  A p p a ra tu s

3851 O p h th a lm ic  G oods

3861 P h o to g rap h ic  E quipm en t and  Supplies

3873 W atches, C locks, C lockwork O p e ra ted  D evices and  P a rts

39 M is c e l la n e o u s  m a n u f a c tu r in g  in d u s t r i e s

3911 Jew ellery, P recious M etal
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3914 Silverw are. P la te d  W are, and  S ta in less Steel W are

3915 Jew ellers F ind ings and  M ate ria ls , an d  L ap id a ry  W ork

3931 M usical In s tru m e n ts

3942 D olls and  Stuffed Toys

3944 G am es. Toys, and  C h ild re n ’s Vehicles, E xcep t D olls and  Bicycles

3949 S p o rtin g  and  A th le tic  G oods, N EC

3951 P ens, M echanical Pencils, and  P a r ts

3952 L ead Pencils, C rayons, and  A rt is t ’s M ate ria ls

3953 M ark ing  Devices

3955 C arb o n  P a p e r  and  Inked R ibbons

3961 C o stu m e  Jew ellery and  C ostum e N ovelties, E x ce p t P recious M etals

3965 F asten ers , B u tto n s . N eedles, and  P ins

3991 B room s and  B rushes

3993 Signs and  A dvertis ing  S pec ia lties

3995 B u ria l C askets

3996 Linoleum . A sp halted -F elt-B ase , an d  O th e r  H ard  Surface F loor C overings, N EC

3999 M an u fac tu rin g  In d u s trie s , N EC
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Table A.2: Summary Statistics of U.S. Manufacturing Sector

V ariable Obs. M ean S td . Dev. M in M ax
Shipments* 16,065 3,737.4 9,234.3 0 201.171
No. of Employees (in 1000s) 16.065 38.9 52.6 0 565.4
Wages* 16,065 646.7 1.188.2 0 18,583
Raw Materials* 16,065 2,045.6 6.635.5 0 180,592.9
Capital Stock* 16.065 2.155.1 5.130.8 8.5 72,697,8

Note:
*Value expressed in $m
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Table A.3: Real Interest Rates in the U.S.

Y ear %
1962 2.5392574
1963 2.8854339
1964 2.5131797
1965 2.2728819
1966 1.7854694
1967 1.7005353
1968 0.8964306
1969 1.0935533
1970 1.2104007
1971 0.6706992
1972 1.3591584
1973 0.7140085
1974 -1.9734824
1975 -2.4051814
1976 1.2090821
1977 0.7040412
1978 0.765378
1979 0.4243734
1980 1.5918309
1981 3,111801
1982 5.6996831
1983 6.4298202
1984 8.0197822
1985 7.1637044
1986 5.7321151
1987 5.7631501
1988 5.406899
1989 4.4513494
1990 4.5599961
1991 4.3561468
1992 4.7146882
1993 3.5868741
1994 4.9895612
1995 4.5542048
1996 4.5449012

Source: AMECO Database
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Table A.4: Depreciation Rates in U.S. M anufacturing Sectors

S IC 8 7 R a te
20: Food and Kindred products 0.1688
21: Tobacco Manufactures 0.1688
22: Textile mill products 0.1498
23: Apparel and other textile products 0.1818
24: Lumber and wood products 0.1738
25: Furniture and fixtures 0.1738
26: Paper and allied products 0.1598
27: Printing and publishing 0.1598
28: Chemicals and allied products 0.1498
29: Petroleum and coal products 0.1498
30: Rubber and misc. plastics products 0.1598
31: Leather and leather products 0.1818
32: Stone, clay, glass and concrete products 0.2018
33: Prim ary metal industries 0.1458
34: Fabricated metal products 0.1678
35: Industrial machinery and equipment 0.2068
36: Electrical and electronic equipment 0.1638
37: Transportation equipment 0.1718
38: Instrum ents and related products 0.1918
39: Misc. manufacturing industries 0.1748

Source: O'Mahony (1999)
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Table A.5: EU-6 Manufacturing Sector

E U IS IC  R ev. 3
15 Food products and beverages
16 Tobacco products
17 Textiles
18 Wearing apparel; dressing and dyeing of fur
19 Leather, leather products and footwear
20 Wood and products of wood and cork
21 Pulp, paper and paper products
22 Printing and publishing
23 Coke, refined petroleum products and nuclear fuel
24 Chemicals and chemical products
25 Rubber and plastic products
26 Other non-metallic mineral products
27 Basic metals
28 Fabricated metal products, except machinery and equipment
29 Machinery and equipment n.e.c.
30 Ofhce, accounting and computing machinery
31 Electrical machinery and apparatus n.e.c.
32 Radio, television and communication equipment
33 Medical, precision and optical instruments
34 Alotor vehicles, trailers and semi-trailers
35 Other transport equipment
36 Furniture; manufacturing n.e.c.
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Table A.6; Summary Statistics of EU-6 Manufacturing Sector

V ariab le O bs. M ean S td . D ev. M in M cLX
Production* 3,523 18.612.8 25.863.7 0 232,790
No. of Employees 2.557 248.5 220.7 0 1,642
Wages* 2.564 3.658.3 5.310.4 0 41,820
Raw Materials* 3.515 12.467.1 17.866.5 0 175,160
Gross capital stock** 1.941 17.265.4 23,650 0 119,970

Notes:
*Value expressed in € m
**Gross capital stock, volumes expressed in € m  at constant prices
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Table A.7: Real Interest Rates in the EU-6

Y ear B elg ium (% ) S pain (% ) F in lan d (% ) F rance(% ) G erm an y (% ) Ita ly (% )
1976 1.4054382 -2.6409627 -0.5617839 4.3499843 -3.7242352
1977 1.1732495 0.9898802 1.5835504 2.9672784 -3.2556127
1978 4.2193079 1.9752865 0.4471805 2.1093642 -0.2062164
1979 4.478162 -3.087517 0.9839834 0.9786965 3.022552 -1.204861
1980 8.061105 2.235864 1.616441 2.06932 2.88172 -4.606844
1981 7.895737 3.079742 0.7009064 4.342825 5.696904 0.4821833
1982 5.446068 2.118644 2.926935 3.433777 4.19669 2.279248
1983 5.99189 4.49284 4.442768 3.929855 5.069701 2.783103
1984 6.449457 5.099785 5.007028 4.887912 5.844602 4.368071
1985 6.061736 4.396239 6.933389 5.4652 4.724882 4.154221
1986 5.674516 0.4353914 6.507175 3.619256 2.806282 3.704198
1987 6.388303 6.48062 5.867616 6.556446 4.798921 4.368217
1988 5.717009 5.488637 2.542733 5.923796 4.719752 3.984606
1989 3.571215 6.36429 5.522347 5.432436 3.908408 6.207885
1990 7.000709 6.854459 7.117052 7.604511 5.129138 4.746762
1991 6.234046 5.06953 9.653643 6.641037 5.214067 5.336973
1992 5.052453 4.667009 11.23654 6.340403 2.75022 8.496101
1993 3.11248 5.427551 6.694092 4.808228 2.678037 7.004755
1994 5.539677 5.881159 7.5823 5.605335 4.386144 6.730529
1995 6.183741 6.039029 3.851243 6.290134 4.88449 6.901405
1996 5.918674 5.104815 7.296422 4.570668 5.690324 3.987487
1997 4.621188 3.922434 3.673867 4.454859 5.3342 4.208512
1998 2.620435 2.293062 1.297333 3.690013 3.989626 2.236859
1999 4.384127 2.049185 3.796251 4.684567 4.121416 3.362267
2000 3.672898 2.007941 2.789406 3.93393 5.978664 3-488436
2001 3.041133 0.8849494 1.954167 2.902214 3.555935 2.139919
2002 3.0826056 0.6244618 3.6613116 2,4221987 3.3123232 1.5992646
2003 2.5271189 -0.0200198 4.5511045 2.2090878 2.9942865 1.1548072

Source: AMECO Database
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Table A.8: Depreciation Rates in EU-G Manufacturing Sectors

IS IC  R ev . 3 D e p re c ia tio n
15: Food products and beverages 0.1688
16: Tobacco products 0,1688
17: Textiles 0.1498
18: Wearing apparel; dressing and dyeing of fur 0.1818
19: Leather, leather products and footwear 0,1818
20: Wood and products of wood and cork 0.1738
21: Pulp, paper and paper products 0.1598
22: Printing and publishing 0.1598
23: Coke, refined petroleum products and nuclear fuel 0,1498
24: Chemicals and chemical products 0,1498
25: Rubber and plastic products 0.1598
26: O ther non-metallic mineral products 0,2018
27: Basic metals 0,1458
28: Fabricated metal products, except machinery and equipment 0.1678
29: Machinery and equipment n.e.c. 0,2068
30: Office, accounting and computing machinery 0,1638
31: Electrical machinery and apparatus n.e.c. 0.1638
32: Radio, television and communication equipment 0.1638
33: Medical, precision and optical instruments 0.1918
34: Motor vehicles, trailers and semi-trailers 0,1628
35: O ther transport equipment 0,1718
36: Furniture; m anufacturing n.e.c. 0.1748

Source: O ’Mahony (1999)
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Table A.9: Financial Crises in U.S. and EU-6

F in a n c ia l C rise s
C rise s  in  U .S .

1967 Gold Crisis
1973 First Oil Crisis
1979 Second Oil Crisis
1994 Mexican Financial Crisis

C rise s  in  E U -6
1979 Second Oil Crisis
1980 UK Housing Crisis
1994 Mexican Financial Crisis
1997 East Asian Financial Crisis
2000 Turkish Financial Crisis

202



Table A. 10: Summary Statistics of U.S. Manufacturing Sector

V ariable Obs. M ean S td . Dev. M in M ax
Shipments* 16065 3737.37 9234.27 0 201171
No. of Employees (in 1000s) 16065 38.92 52.57 0 565.4
Wages* 16065 646.73 1188.24 0 18583
Raw Materials* 16065 2045.60 6635.47 0 180592.9
Capital Stock* 16065 2155.09 5130.80 8.5 72697.8
Exports* 3112 1038.44 2475.54 0.02 26970.91

Notes:
*Value expressed in $m
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Table A .ll:  U.S. Technology Groupings

U .S ______________________________________________________
O E C D  T ech n o logy  G ro u p in g  1 (H igh  T ech)
357: Computer and Office Equipment 
366: Communications Equipment 
372; Aircraft and Parts
376: Guided Missiles and Space Vehicles and Parts 
38: Instruments and related products
O E C D  T ech n o logy  G ro u p in g  2 (M ed iu m  H igh  T ech)
28: Chemicals and allied products 
351: Engines and Turbines
352: Farm and Garden Machinery and Equipment
353: Construction, Mining, and Materials Handling
354: Metalworking Machinery and Equipment
355: Special Industry Machinery, Except Metalworking
356: General Industrial Machinery and Equipment
358: Refrigeration and Service Industry Machinery
359: Miscellaneous Industrial and Commercial
361: Electric Transmission and Distribution Equipment
362: Electrical Industrial Apparatus
363: Household Appliances
364: Electric Lighting and Wiring Equipment
365: Household Audio and Video Equipment, and Audio
367: Electronic Components and Accessories
369: Miscellaneous Electrical Machinery, Equipment
374: Railroad Equipment
O E C D  T ech n o lo g y  G rou p in g  3 (M ed iu m  Low  T ech)
29: Petroleum and coal products
30: Rubber and misc. plastics products
32: Stone, clay, glass and concrete products
33: Primary metal industries
34: Fabricated metal products
371: Motor Vehicles and Motor Vehicle Equipment
373: Ship and Boat Building and Repairing
375: Motorcycles. Bicycles, and Parts
379: Miscellaneous Transportation Equipment
O E C D  T ech n o logy  G rou p in g  4 (L ow  T ech)
20: Food and Kindred products
21: Tobacco Manufactures
22: Textile mill products
23: Apparel and other textile products
24: Lumber and wood products
25: Furniture and fixtures
26: Paper and allied products
27: Printing and publishing
31: Leather and leather products

Source: OECD
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T able  A .12: Lerner Indices an d  M ark -ups a t  4 -d ig it level

V a r ia b le L e r n e r  In d e x M a r k - u p

b e ta2 0 1 1 0.068*** 1.073

beta2013 0.140*** 1.162

beta2015 0.128*** 1.147

beta2021 0.069*** 1.074

beta2022 0.114*** 1.129

beta2023 0.219*** 1.281

beta2024 0.198*** 1.247

beta2026 0.174*** 1.21

beta2032 0.300*** 1.43

beta2033 0.228*** 1.295

beta2034 0.298*** 1.425

beta2035 0.270*** 1.37

bcta2037 0.255*** 1.342

bcta2038 0.245*** 1.325

beta2041 0.148*** 1.174

beta2043 0.483*** 1.933

beta2044 0.193*** 1.239

beta2045 0.278*** 1.386

bota2046 0.276*** 1.382

beta2047 0.317*** 1.464

beta2048 0.148*** 1.174

beta2051 0.311*** 1.451

beta2052 0.385*** 1.627

bcta2053 0.227*** 1.294

beta2061 0.328*** 1.488

beta2062 0.142*** 1.165

beta2063 0.220*** 1.283

beta2064 0.330*** 1.492

beta2066 0.272*** 1.373

beta2067 0.474*** 1.901

beta2068 0.228*** 1.296

beta2074 0.172*** 1.208

beta2075 0.086*** 1.094

beta2076 0.165*** 1.198

beta2077 0.244*** 1.322

beta2079 0.155*** 1.183

beta2082 0.297*** 1.423

beta2083 0.179*** 1.218
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V a r ia b le  ( con td . ) L ern er  In d e x M a rk -u p

beta2084 0.274*** 1.377

beta2085 0.444*** 1.8

beta2086 0.257*** 1.346

beta2087 0.516*** 2.066

beta2091 0.186*** 1.229

beta2092 0.186*** 1.228

beta2095 0.246*** 1.326

beta2096 0.410*** 1.696

beta2097 0.392*** 1.644

beta2098 0.353*** 1.546

beta2099 0.283*** 1.395

beta2111 0.530*** 2.126

beta2121 0.346*** 1.529

beta2131 0.477*** 1.914

beta2141 0.070*** 1.075

b e ta2 2 1 1 0.179*** 1.218

beta2221 0.207*** 1.261

beta2231 0.202*** 1.253

beta2241 0.245*** 1.324

beta2251 0.270*** 1.37

beta2252 0.180*** 1.219

beta2253 0.228*** 1.296

beta2254 0.181*** 1.221

beta2257 0.185*** 1.227

beta2258 0.184*** 1.226

beta2259 0.199*** 1.249

beta2261 0.162*** 1.193

beta2262 0.181*** 1.22

beta2269 0.177*** 1.215

beta2273 0.184*** 1.226

beta2281 0.184*** 1.226

beta2282 0.180*** 1.22

beta2284 0.165*** 1.197

beta2295 0.171*** 1.206

beta2296 0.114*** 1.128

beta2297 0.252*** 1.338

beta2298 0.279*** 1.387

beta2299 0.225*** 1.29

b e ta 2 3 1 1 0.242*** 1.32

beta2321 0.226*** 1.293
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V a r i a b l e c o n t d J  L e r n e r  I n d e x  M a r k - u p

beta2322

beta2323

beta2325

beta2326

beta2329

beta2331

beta2335

beta2337

beta2339

beta2341

beta2342

beta2353

beta2361

beta2369

beta2371

beta2381

beta2384

beta2385

beta2386

bota2387

bcta2389

beta2391

beta2392

beta2393

beta2394

beta2395

beta2396

beta2397

beta2399

beta2411

beta2421

beta2426

beta2429

beta2431

beta2434

beta2435

beta2436

beta2439

beta2441

beta2448

0.243***

0.256***

0.269***

0.156***

0.253***

0.248***

0.243***

0.244***

0.245***

0.254***

0.268***

0.241***

0.231***

0.267***

0.130***

0.242***

0.274***

0.278***

0.125***

0.292***

0 . 2 1 2 * * *

0.194***

0.198***

0.179***

0.209***

0.193***

0.215***

0.275***

0.232***

0.236***

0 . 2 2 2 * * *

0.199***

0.215***

0.185***

0 . 211 * * *

0.164***

0.180***

0.174***

0.173***

0.191***

1.322

1.345

1.369

1.184

1.338

1.329

1.32

1.323

1.324 

1.34 

1.366 

1.317

1.301 

]-364 

1.149 

1.319

1.378 

1.384 

1.142 

1.413 

1.269 

1.241 

1.247 

1.218 

1.264 

1.24 

1.275

1.379

1.302 

1.309 

1.285 

1.249 

1.274 

1.228 

1.268 

1.196 

1.22  

1 . 2 1 1  

1.209 

1.236
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Variable (contd.) Lerner Index Mark-up

beta2449 0.139*** 1.162
beta2451 0.143*** 1.167
beta2452 0.169*** 1.204
beta2491 0.170*** 1.205
beta2493 0.286*** 1.401
beta2499 0.243*** 1.321
beta2511 0.248*** 1.329
beta2512 0.205*** 1.257
beta2514 0.243*** 1.32
beta2515 0.251*** 1.334
beta2517 0.204*** 1.256
beta2519 0.115*** 1.13
beta2521 0.301*** 1.43
beta2522 0.339*** 1.513
beta2531 0.258*** 1.348
beta2541 0.233*** 1.304
beta2542 0.216*** 1.275
beta2591 0.284*** 1.396
beta2599 0.257*** 1.345
beta2611 0.332*** 1.497
beta2621 0.272*** 1.374
beta2631 0.278*** 1.384
beta2652 0.253*** 1.339
beta2653 0.180*** 1.219
beta2655 0.201*** 1.252
beta2656 0.248*** 1.33
beta2657 0.221*** 1.284
beta2671 0.182*** 1.222
beta2672 0.295*** 1.419
beta2673 0.266*** 1.361
beta2674 0.157*** 1.186
beta2675 0.266*** 1.363
beta2676 0.351*** 1.541
beta2677 0.237*** 1.311
beta2678 0.127*** 1.145
beta2679 0.270*** 1.37
beta2711 0.392*** 1.644
beta2721 0.464*** 1.865
beta2731 0.493*** 1.972
beta2732 0.272*** 1.374
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V a r ia b le  ( con td . ) L e r n e r  In d e x M a r k - u p

beta2741 0 .425** ’̂ 1.738

beta2752 0.185*** 1.228

beta2754 0.248*** 1.329

beta2759 0.254*** 1.34

beta2761 0.326*** 1.484

beta2771 0.434*** 1.768

beta2782 0.336*** 1.506

beta2789 0.295*** 1.418

beta2791 0.301*** 1.431

beta2796 0.295*** 1.418

beta2812 0.346*** 1.528

beta2813 0.541*** 2.177

beta2816 0.342*** 1.52

beta2819 0.384*** 1.623

beta2821 0.294*** 1.416

beta2822 0.271*** 1.373

beta2823 0,223*** 1.287

beta2824 0.354*** 1.549

beta2833 0.395*** 1.654

beta2834 0.540*** 2.173

beta2835 0.376*** 1.603

beta2836 0.288*** 1.405

beta2841 0.422*** 1.731

beta2842 0.452*** 1.825

beta2843 0.325*** 1.482

beta2844 0.593*** 2.457

beta2851 0.299*** 1.426

beta2861 0.383*** 1.621

beta2865 0.275*** 1.379

beta2869 0.347*** 1.531

beta2873 0.330*** 1.492

bcta2874 0.258*** 1.347

beta2875 0.232*** 1.301

beta2879 0.424*** 1.735

beta2891 0.310*** 1.45

beta2892 0.269*** 1.367

beta2893 0.208*** 1.263

beta2895 0.308*** 1.446

beta2899 0.351*** 1.54

beta2911 0.133*** 1.153
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V a ria b le / 'c o n td . j  L e r n e r  I n d e x  M a r k - u p

beta2951

beta2952

beta2992

beta2999

b e taS O ll

beta3021

beta3052

beta3053

beta3061

beta3069

beta3081

beta3082

beta3083

beta3084

beta3085

beta3086

beta3087

beta3088

beta3089

b e ta S l l l

beta3131

beta3142

beta3143

bcta3144

beta3149

beta3151

beta3161

b e ta S lT l

beta3172

beta3199

beta3211

beta3221

beta3229

beta3231

beta3241

beta3251

beta3253

beta3255

beta3259

beta3261

0 . 220* * *

0.217***

0.223***

0.270***

0.260***

0.256***

0.192***

0.269***

0.245***

0.249***

0.313***

0.253***

0.299***

0.271***

0.271***

0.244***

0.255***

0.354***

0.277***

0.169***

0.205***

0.284***

0.261***

0.278***

0.274***

0.181***

0.248***

0.230***

0.314***

0.244***

0.361***

0.317***

0.376***

0.258***

0.394***

0.263***

0.341***

0.262***

0.218***

0.352***

1.282

1.277

1.287

1.37

1.351

1.343 

1.238 

1.368 

1.324 

1.332

1.457 

1.339 

1.427 

1.371 

1.373

1.322

1.343 

1.548

1.384 

1.203 

1.258 

1.398 

1.353

1.385 

1.378 

1.221 

1.33 

1.299

1.457

1.323 

1.565 

1.465 

1.604 

1.348 

1.65 

1.356 

1.518 

1.355 

1.279 

1.544
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V a r ia b le  ̂ conid. ̂ L e r n e r  In d e x M a r k - u p

bcta32G2 0.353*** 1.545

beta3263 0.326*** 1.484

beta3264 0.285*** 1.398

beta3269 0.262*** 1.354

beta3271 0.238*** 1.312

beta3272 0.284*** 1.396

beta3273 0.232*** 1.303

beta3274 0.291*** 1.41

beta3275 0.349*** 1.536

beta3281 0.263*** 1.357

beta329] 0.317*** 1.464

beta3292 0.178*** 1.217

beta3295 0 . 343 * * * 1.522

beta3296 0.370*** 1.586

beta3297 0.308*** 1.446

beta3299 0.317*** 1.464

bcta3312 0.174*** 1.211

beta3313 0.172*** 1.207

beta3315 0.216*** 1.276

beta3316 0.150-"** 1.176

bela3317 0.189*** 1.233

beta3321 0.200*** 1.249

beta3322 0.125*** 1.142

bcta3324 0.284*** 1.397

beta3325 0.231*** 1.301

beta3331 0.136*** 1.157

beta3334 0.288*** 1.405

beta3339 0.155*** 1.184

beta3341 0.133*** 1.154

beta3351 0.127*** 1.146

beta3353 0.094*** 1.104

beta3354 0.152*** 1.179

beta3355 0.180*** 1.22

beta3356 0.191*** 1.236

beta3357 0.203*** 1.254

beta3363 0.199*** 1.249

beta3364 0.232*** 1.303

beta3365 0.216*** 1.276

beta3366 0.243*** 1.321

beta3369 0.301*** 1.432
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Variable (contd.) Lerner Index Mark-up

beta3398 0.337*** 1.509
beta3399 0.198*** 1.248
beta3411 0.254*** 1.341
beta3412 0.204*** 1.257
beta3421 0.500*** 2.001
beta3423 0.342*** 1.52
beta3425 0.307*** 1.444
beta3429 0.285*** 1.399
beta3431 0.297*** 1.422
beta3432 0.275*** 1.379
beta3433 0.275*** 1.38
beta3441 0.195*** 1.242
beta3442 0.230*** 1.299
beta3443 0.259*** 1.35
beta3444 0.221*** 1.283
beta3446 0.284*** 1.397
beta3448 0.188*** 1.231
beta3449 0.220*** 1.282
beta3451 0.263*** 1.358
beta3452 0.289*** 1.406
beta3462 0.200*** 1.25
beta3463 0.183*** 1.225
beta3465 0.198*** 1.247
beta3466 0.253*** 1.338
beta3469 0.243*** 1.321
beta3471 0.296*** 1.42
beta3479 0.250*** 1.334
beta3482 0.182*** 1.222
beta3483 0.157*** 1.187
beta3484 0.291*** 1.41
beta3489 0.159*** 1.189
beta3491 0.318*** 1.466
beta3492 0.286*** 1.4
beta3493 0.226*** 1.291
beta3494 0.295*** 1.418
beta3495 0.240*** 1.315
beta3496 0.257*** 1.346
beta3497 0.181*** 1.221
beta3498 0.241*** 1.318
beta3499 0.266*** 1.362
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'Var ia .h le fcon td . )  L ern er  I n d e x  M a rk -u p

b e ta3 5 1 1

betaS519

beta3523

beta3524

beta3531

beta3532

beta3533

beta3534

beta3535

beta3536

beta3537

beta3541

beta3542

beta3543

beta3544

beta3545

bcta3546

bcta3547

beta3548

beta3549

bcta3552

beta3f)53

beta3554

beta3555

beta3556

beta3559

beta3561

beta3562

beta3563

beta3564

beta3565

beta3566

beta3567

beta3568

beta3569

beta3571

beta3572

beta3575

beta3577

beta3578

0.298***

0.233***

0.232***

0.242***

0.234***

0.255***

0.338***

0.228***

0.248***

0.223***

0.196***

0.259***

0.251***

0.303***

0.255***

0.326***

0.321***

0.297***

0.232***

0.191***

0.285***

0.273***

0.188***

0.263***

0.277***

0.263***

0.302***

0.269***

0.274***

0.240***

0.28G***

0.305***

0.261***

0.268***

0.238***

0.333***

0.171***

0.246***

0.230***

0.373***

1.425

1.303

1.301

1.32 

1.305

1.341 

1.51 

1.295

1.33 

1.287 

1.244 

1.35 

1.335 

1.435

1.342 

1.484 

1.473 

1,422

1.302 

1.237 

1.398 

1.376 

1.232

1.357 

1.383

1.357 

1.432 

1.367 

1.378 

1.316

1.4

1.438

1.354

1.366

1.312

1.498

1.206

1.326

1.299

1.594
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V a r ia b le  (co n td .) L e r n e r  In d e x M a r k - u p

beta3579 0.356*** 1.553

betaS581 0.187*** 1.23

beta3582 0.168*** 1.203

beta3585 0.246*** 1.326

beta3586 0.320*** 1.471

beta3589 0.256*** 1.344

beta3592 0.257*** 1.347

beta3593 0.285*** 1.399

beta3594 0.306*** 1.441

beta3596 0.382*** 1.619

beta3599 0.283*** 1.394

beta3612 0.250*** 1.333

beta3613 0.340*** 1.515

beta3621 0 269*** 1.368

beta3624 0.334*** 1.502

beta3625 0.328*** 1.489

beta3629 0.252*** 1.337

beta3631 0.252*** 1.336

bcta3632 0.289*** 1.407

beta3633 0.317*** 1.465

beta3634 0.319*** 1.468

bota3635 0.356*** 1.554

beta3639 0.265*** 1.36

beta3641 0.442*** 1.792

beta3643 0.307*** 1.443

beta3G44 0.289*** 1.407

beta3645 0.248*** 1.329

beta3646 0.282*** 1.393

beta3647 0.239*** 1.315

bcta3648 0.298*** 1.425

beta3651 0.203*** 1.255

beta3652 0.433*** 1.763

beta3661 0.266*** 1.362

beta3663 0.315*** 1.46

beta3669 0.320*** 1.47

beta3671 0.231*** 1.3

beta3672 0.195*** 1.242

beta3674 0.361*** 1.564

beta3675 0.258*** 1.347

beta3676 0.267*** 1.365
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V a ria b le f 'c o n td . j L e r n e r  I n d e x  M a r k - u p

beta3677 0.274*** 1.377

betaS678 0.323*** 1.477

betaS679 0.176*** 1.213

beta3691 0.278*** 1.385

beta3692 0.337*** 1.509

beta3694 0.238*** 1.313

beta3695 0.243*** 1.321

beta3699 0.231*** 1.3

b e ta 3 7 1 1 0.151*** 1.178

b eta3713 0.208*** 1.263

beta3714 0.209*** 1.265

beta3715 0.118*** 1.133

beta3716 0.067*** 1.072

beta3721 0.219*** 1.281

beta3724 0.234*** 1.306

beta3728 0.195*** 1.243

beta3731 0.177*** 1.215

beta3732 0.185*** 1.227

beta3743 0.198*** 1.246

beta3751 0.209*** 1.264

beta3761 0.269*** 1.369

beta3764 0.317*** 1.464

beta3769 0.202*** 1.253

beta3792 0.141*** 1.165

beta3795 0.157*** M 8 6

beta3799 0.132*** 1.152

beta3812 0.288*** 1.405

beta3821 0.322*** 1.475

beta3822 0.271*** 1.372

beta3823 0.329*** 1.489

beta3824 0.300*** 1.428

bcta3825 0.338*** 1.511

beta3826 0.329*** 1.489

beta3827 0.268*** 1.366

beta3829 0.326*** 1.484

beta3841 0.381*** 1.615

beta3842 0.377*** 1.605

beta3843 0.281*** 1.391

beta3844 0.307*** 1.444

beta3845 0.347*** 1.53
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V a ria b le ;^ co n td . ) L e r n e r  In d e x M a r k - u p

beta3851 0.362*** 1.568

beta3861 0.495*** 1.981

beta3873 0.234*** 1.306

b e ta 3 9 1 1 0.236*** 1.309

beta3914 0.281*** 1.391

beta3915 0.150*** 1.176

beta3931 0.207*** 1.261

beta3942 0.310*** 1.449

beta3944 0.334*** 1.502

bcta3949 0.311*** 1.452

beta3951 0.365*** 1.574

beta3952 0.305*** 1.439

beta3953 0.302*** 1.432

beta3955 0.203*** 1.254

beta3961 0.304*** 1.437

beta3965 0.274*** 1.377

beta3991 0.277*** 1.383

bet£L3993 0.265*** 1.361

beta3995 0.259*** 1.35

beta3996 0.372*** 1.593

beta3999 0.286*** 1.401

Note: 

***significant a t 1%
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T a b l e  A . 1 3 : U .K .  M a n u f a c t u r i n g  S e c t o r

U . K . S I C

1 5 r v l a n u f a c t u r e  o f  F o o d  P r o d u c t s  a n d  B e v e r a g e s

1 511 P r o d u c t i o n  a n d  p r e s e r v i n g  o f  m e a t

1 5 1 2 P r o d u c t i o n  a n d  p r e s e r v i n g  o f  p o u l t r y  m e a t

1 5 1 3 P r o d u c t i o n  o f  m e a t  a n d  p o u l t r y  m e a t  p r o d u c t s

1 5 2 0 P r o c e s s i n g  a n d  p r e s e r v i n g  o f  f i s h  a n d  f i s h  p r o d u c t s

1 531 P r o c e s s i n g  a n d  p r e s e r v i n g  o f  p o t a t o e s

1 5 3 3 P r o c e s s i n g  a n d  p r e s e r v i n g  o f  f r u i t  a n d  v e g e t a b l e s  n o t  e l s e w h e r e  c l a s s i f i e d

1 541 M a n u f a c t u r e  o f  c r u d e  o i l s  a n d  f a t s

1 5 4 3 M a n u f a c t u r e  o f  m a r g a r i n e  a n d  s i m i l a r  e d i b l e  f a t s

1 5 5 1 O p e r a t i o n  o f  d a i r i e s  a n d  c h e e s e  m a k i n g

1 5 5 2 M a n u f a c t u r e  o f  i c e  c r e a m

1 561 M a n u f a c t u r e  o f  g r a i n  m i l l  p r o d u c t s

1 5 6 2 M a n u f a c t u r e  o f  s t a r c h e s  a n d  s t a r c h  p r o d u c t s

1 5 7 1 M a n u f a c t u r e  o f  p r e p a r e d  f e e d s  f o r  f a r m  a n i m a l s

1 5 7 2 M a n u f a c t u r e  o f  p r e p a r e d  p e t  f o o d s

1 581 M a n u f a c t u r e  o f  b r e a d ;  m a n u f a c t x j r e  o f  f r e s h  p a s t r y  g o o d s  a n d  c a k e s

1 5 8 2 M a n u f a c t u r e  o f  r u s k s  a n d  b i s c u i t s ;  m a n u f a c t u r e  o f  p r e s e r v e d  p a s t r y  g o o d s  a n d  c a k e s

1 5 8 3 M a n u f a c t u r e  o f  s u g a r

1 5 8 4 M a n u f a c t u r e  o f  c o c o a ,  c h o c o l a t e  a n d  s u g a r  c o n f e c t i o n e r y

1 5 8 6 P r o c e s s i n g  o f  t e a  a n d  c o f f e e

1 5 8 7 M a n u f a c t u r e  o f  c o n d i m c n t s  a n d  s e a s o n i n g s

1 5 8 9 M a n u f a c t u r e  o f  o t h e r  f o o d  p r o d u c t s  n o t  e l s e w h e r e  c l a s s i f i e d

1 5 9 1 M a n u f a c t u r e  o f  d i s t i l l e d  p o t a b l e  a l c o h o l i c  b e v e r a g e s

1 5 9 2 P r o d u c t i o n  o f  e t h y l  a l c o h o l  f r o m  f e r m e n t e d  m a t e r i a l s

1 5 9 4 M a n u f a c t u r e  o f  c i d e r  a n d  o t h e r  f r u i t  w in e s

1 5 9 5 M a n u f a c t u r e  o f  o t h e r  n o n > d i s t i l l e d  f e r m e n t e d  b e v e r a g e s

1 5 9 6 M a n u f a c t u r e  o f  b e e r

1 5 9 7 M a n u f a c t u r e  o f  m a l t

1 5 9 8 M a n u f a c t u r e  o f  m i n e r a l  w a t e r s  a n d  s o f t  d r i n k s

1 6 M a n u f a c t u r e  o f  T o b a c c o  P r o d u c t s

1 6 0 0 M a n u f a c t u r e  o f  t o b a c c o  p r o d u c t s

1 7 M a n u f a c t u r e  o f  T e x t i l e s

171 1 P r e p a r a t i o n  a n d  s p i n n i n g  o f  c o t t o n - t y p e  f ib re s .

1 7 1 2 P r e p a r a t i o n  a n d  s p i n n i n g  o f  w o o l l e n - t y p e  f i b r e s

1 7 1 3 P r e p a r a t i o n  a n d  s p i n n i n g  o f  w o r s t e d - t y p e  f i b r e s

1 7 1 5 T h r o w i n g  a n d  p r e p a r a t i o n  o f  s i l k  i n c l u d i n g  f r o m  n o i l s  a n d  t h r o w i n g  a n d  t e x t u r i n g  o f  s y n t h e t i c  o r  

a r t i f i c i a l  f i l a m e n t  y a r n s

1 7 1 6 M a n u f a c t u r e  o f  s e w i n g  t h r e a d s

1 7 1 7 P r e p a r a t i o n  a n d  s p i n n i n g  o f  o t h e r  t e x t i l e  f i b r e s

1 72 1 C o t t o n - t y p e  w e a v i n g

1 7 2 2 W o o l l e n - t y p e  w e a v in g

1 7 2 3 W o r a t e d - t y p e  w e a v i n g

1 7 2 5 O t h e r  t e x t i l e  w e a v i n g

1 7 3 0 F i n i s h i n g  o f  t e x t i l e s

1 7 4 0 M a n u f a c t u r e  o f  m a d e - u p  t e x t i l e  a r t i c l e s ,  e x c e p t  a p p a r e l

1 75 1 M a n u f a c t u r e  o f  c a r p e t s  a n d  r u g s

1 7 5 2 M a n u f a c t u r e  o f  c o r d a g e ,  r o p e ,  t w i n e  a n d  n e t t i n g

1 7 5 3 M a n u f a c t u r e  o f  n o n - w o v e n s  a n d  a r t i c l e s  m a d e  f r o m  n o n - w o v e n s ,  e x c e p t  a p p a r e l

1 7 5 4 M a n u f a c t u r e  o f  o t h e r  t e x t i l e s  n o t  e l s e w h e r e  c l a s s i f i e d

1 7 6 0 M a n u f a c t u r e  o f  k n i t t e d  a n d  c r o c h e t e d  f a b r i c s

1 771 M a n u f a c t u r e  o f  k n i t t e d  a n d  c r o c h e t e d  h o s i e r y

1 7 7 2 M a n u f a c t u r e  o f  k n i t t e d  a n d  c r o c h e t e d  p u l l o v e r s ,  c a r d i g a n s  a n d  s i m i l a r  a r t i c l e s
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.K . ( c o

18

1 8 2 1

1 8 2 2

1 8 2 3

1 8 2 4

1 8 3 0

19

1 9 1 0

1 9 2 0

1 9 3 0

20

2 0 1 0

2 0 3 0

2 0 4 0

2 0 5 1

2 0 5 2

21
21 1 1

2 1 1 2

2 1 2 1

2 1 2 2

2 1 2 3

2 1 2 4

2 1 2 5

22
2 2 1 1

2 2 1 2

2 2 1 3

2 2 1 4

2 2 1 5

2 2 2 1

2 2 2 2

2 2 2 3

2 2 2 4

2 2 2 5

2 2 3 1

2 2 3 2

2 2 3 3

23

2 3 1 0

2 3 2 0

24

2 4 1 1

2 4 1 2

2 4 1 3

2 4 1 4

2 4 1 5

2 4 1 6

2 4 1 7

2 4 2 0

2 4 3 0

2 4 4 1

SIC

K ^ a n u f a c t u r e  o f  W e a r i n g  A p p a r e l ;  D r e s s i n g  a n d  O y e i n g  o f  F u r  

M a n u f a c t u r e  o f  w o r k  w e a r  

M a n u f a c t u r e  o f  o t h e r  o u t e r w e a r  

M a n u f a c t u r e  o f  u n d e r w e a r

M a n u f a c t u r e  o f  o t h e r  w e a r i n g  a p p a r e ]  a n d  a c c e s s o r i e s  n o t  e l s e w h e r e  c l a s s i f i e d  

D r e s s i n g  a n d  d y e i n g  o f  f u r ;  m a n u f a c t u r e  o f  a r t i c l e s  o f  f u r

T a n n in g  and  D ressing  o f L e a th e r ; M an u fac tu re  o f Luggage, H an d b ag s , S ad d le ry , H arness 

an d  Foo tw ear

T a n n i n g  a n d  d r e s s i n g  o f  l e a t h e r

M a n u f a c t u r e  o f  l u g g a g e ,  h a n d b a g s  a n d  t h e  l i k e ,  s a d d l e r y  a n d  h a r n e s s  

M a n u f a c t u r e  o f  f o o t w e a r

M an u fac tu re  o f W ood  an d  P ro d u c ts  o f W ood an d  C o rk , e x c ep t F u rn itu re ;  M an u fac tu re

o f A rtic le s  o f S traw  an d  P la i tin g  M a te ria ls

S a w  m i l l i n g  a n d  p l a n i n g  o f  w o o d ,  i m p r e g n a t i o n  o f  w o o d

M a n u f a c t u r e  o f  b u i l d e r s  c a r p e n t r y  a n d  j o i n e r y

M a n u f a c t u r e  o f  w o o d e n  c o n t a i n e r s

M a n u f a c t u r e  o f  o t h e r  p r o d u c t s  o f  w o o d

M a n u f a c t u r e  o f  a r t i c l e s  o f  c o r k ,  s t r a w  a n d  p l a i t i n g  m a t e r i a l s  

M a n u f a c t u r e  o f  P u l p ,  P a p e r  a n d  P a p e r  P r o d u c t s  

M a n u f a c t u r e  o f  p u l p

M a n u f a c t u r e  o f  p a p e r  a n d  p a p e r b o a r d

M a n u f a c t u r e  o f  c o r r u g a t e d  p a p e r  a n d  p a p e r b o a r d  a n d  o f  c o n t a i n e r s  o f  p a p e r  a n d  p a p e r b o a r d  

M a n u f a c t u r e  o f  h o u s e h o l d  a n d  s a n i t a r y  g o o d s  a n d  o f  t o i l e t  r e q u i s i t e s  

M a n u f a c t u r e  o f  p a p e r  s t a t i o n e r y  •

M a n u f a c t u r e  o f  w a l l p a p e r

M a n u f a c t u r e  o f  o t h e r  a r t i c l e s  o f  p a p e r  a n d  p a p e r b o a r d  n o t  e l s e w h e r e  c l a s s i f i e d

P u b lish in g , P r in tin g  an d  R .ep roduc tion  o f R eco rd ed  M edia

P u b l i s h i n g  o f  b o o k s

P u b l i s h i n g  o f  n e w s p a p e r s

P u b l i s h i n g  o f  j o u r n a l s  a n d  p e r i o d i c a l s

P u b l i s h i n g  o f  s o u n d  r e c o r d i n g s

O t h e r  p u b l i s h i n g

P r i n t i n g  o f  n e w s p a p e r s

P r i n t i n g  n o t  e l s e w h e r e  c la s s iT ie d

B o o k b i n d i n g

P r e - p r e s s  a c t i v i t i e s

A n c i l l a r y  a c t i v i t i e s  r e l a t e d  t o  p r i n t i n g  

R e p r o d u c t i o n  o f  s o u n d  r e c o r d i n g  

R e p r o d u c t i o n  o f  v i d e o  r e c o r d i n g  

R e p r o d u c t i o n  o f  c o m p u t e r  m e d i a

M a n u fa c tu re  o f C oke. R.«f)n«d P e tro le u m  P ro d u c ts  and  N uclear Fuel

M a n u f a c t u r e  o f  c o k e  o v e n  p r o d u c t s

M a n u f a c t u r e  o f  r e f i n e d  p e t r o l e u m  p r o d u c t s

M a n u fa c tu re  o f C hem ica ls  an d  C hem ica l P ro d u c ts

M a n u f a c t u r e  o f  i n d u s t r i a l  g a s e s

M a n u f a c t u r e  o f  d y e s  a n d  p i g m e n t s

M a n u f a c t u r e  o f  o t h e r  i n o r g a n i c  b a s i c  c h e m i c a l s

M a n u f a c t u r e  o f  o t h e r  o r g a n i c  b a s i c  c h e m i c a l s

M a n u f a c t u r e  o f  f e r t i l i s e r s  a n d  n i t r o g e n  c o m p o u n d s

M a n u f a c t u r e  o f  p l a s t i c s  in  p r i m a r y  f o r m s

M a n u f a c t u r e  o f  s y n t h e t i c  r u b b e r  i n  p r i m a r y  f o r m s

M a n u f a c t u r e  o f  p e s t i c i d e s  a n d  o t h e r  a g r o - c h e m i c a l  p r o d u c t s

M a n u f a c t u r e  o f  p a i n t s ,  v a r n i s h e s  a n d  s i m i l a r  c o a t i n g s ,  p r i n t i n g  in k  a n d  m a s t i c s  

M a n u f a c t u r e  o f  b a s i c  p h a r m a c e u t i c a l  p r o d u c t s
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U . K .  ( c o n ld .)

2 4 4 2 M a n u f a c t u r e  o f  p h a r m a c e u t i c a l  p r e p a r a t i o n s

2 4 5 1 M a n u f a c t u r e  o f  s o a p  a n d  d e t e r g e n t s ,  c l e a n i n g  a n d  p o l i s h i n g  p r e p a r a t i o n s

2 4 5 2 M a n u f a c t u r e  o f  p e r f u m e s  a n d  t o i l e t  p r e p a r a t i o n s

2 4 6 2 M a n u f a c t u r e  o f  g lu e s  a n d  g e l a t i n e

2 4 6 4 M a n u f a c t u r e  p h o t o g r a p h i c  c h e m i c a l  m a t e r i a l

2 4 6 5 M a n u f a c t u r e  o f  p r e p a r e d  u n r e c o r d e d  m e d i a

2 4 6 6 M a n u f a c t u r e  o f  o t h e r  c h e m i c a l  p r o d u c t s  n o t  e l s e w h e r e  c l a s s i f i e d

2 4 7 0 M a n u f a c t u r e  o f  m a n * m a d e  f ib r e s

2 5 M a n u f a c t u r e  o f  R u b b e r  a n d  P l a s t i c  P r o d u c t s

2 5 1 1 M a n u f a c t u r e  o f  r u b b e r  t y r e s  a n d  t u b e s

2 5 1 2 R e - t r e a d i n g  a n d  r e b u i l d i n g  o f  r u b b e r  t y r e s

2 5 1 3 M a n u f a c t u r e  o f  o t h e r  r u b b e r  p r o d u c t s

2 5 2 1 M a n u f a c t u r e  o f  p l a s t i c  p l a t e s ,  s h e e t s ,  t u b e s  a n d  p r o f i l e s

2 5 2 2 M a n u f a c t u r e  o f  p l a s t i c  p a c k i n g  g o o d s

2 5 2 3 M a n u f a c t u r e  o f  b u i l d e r s  w a r e  o f  p l a s t i c

2 5 2 4 M a n u f a c t u r e  o f  o t h e r  p l a s t i c  p r o d u c t s

2 6 M a n u f a c t u r e  o f  O t h e r  N o n > M e t a l l i c  M i n e r a l  P r o d u c t s

2 6 1 1 M a n u f a c t u r e  o f  f l a t  g l a s s

2 6 1 2 S h a p i n g  a n d  p r o c e s s i n g  o f  f l a t  g l a s s

2 6 1 3 M a n u f a c t u r e  o f  h o l lo w  g l a s s

2 6 1 4 M a n u f a c t u r e  o f  g l a s s  f i b r e s

2 6 1 5 M a n u f a c t u r e  a n d  p r o c e s s i n g  o f  o t h e r  g l a s s  i n c l u d i n g  t e c h n i c a l  g l a s s w a r e

2 6 2 1 M a n u f a c t u r e  o f  c e r a m i c  h o u s e h o l d  a n d  o r n a m e n t a l  a r t i c l e s

2 6 2 2 M a n u f a c t u r e  o f  c e r a m i c  s a n i t c w y  f i x t u r e s

2 6 2 3 M a n u f a c t u r e  o f  c e r a m i c  i n s u l a t o r s  a n d  i n s u l a t i n g  f i t t i n g s

2 6 2 4 M a n u f a c t u r e  o f  o t h e r  t e c h n i c a l  c e r a m i c  p r o d u c t s

2 6 2 5 M a n u f a c t u r e  o f  o t h e r  c e r a m i c  p r o d u c t s

2 6 2 6 M a n u f a c t u r e  o f  r e f r a c t o r y  c e r a m i c  p r o d u c t s

2 6 3 0 M a n u f a c t u r e  o f  c e r a m i c  t i l e s  a n d  f l a g s

2 6 4 0 M a n u f a c t u r e  o f  b r i c k s ,  t i l e s  a n d  c o n s t r u c t i o n  p r o d u c t s ,  in  b a k e d  c l a y

2 6 5 1 M a n u f a c t u r e  o f  c e m e n t

2 6 5 2 M a n u f a c t u r e  o f  l im e

2 6 5 3 M a n u f a c t u r e  o f  p l a s t e r

2 6 6 1 M a n u f a c t u r e  o f  c o n c r e t e  p r o d u c t b  fo r  c o n s t r u c t i o n  p u r p o s e s

2 6 6 2 M a n u f a c t u r e  o f  p l a s t e r  p r o d u c t s  f o r  c o n s t r u c t i o n  p u r p o s e s

2 6 6 3 M a n u f a c t u r e  o f  r e a d y - m i x e d  c o n c r e t e

2 6 6 4 M a n u f a c t u r e  o f  m o r t a r s

2 6 6 5 M a n u f a c t u r e  o f  f i b r e  c e m e n t

2 6 6 6 M a n u f a c t u r e  o f  o t h e r  a r t i c l e s  o f  c o n c r e t e ,  p l a s t e r  a n d  c e m e n t

2 6 7 0 C u t t i n g ,  s h a p i n g  a n d  f i n i s h i n g  o f  o r n a m e n t a l  a n d  b u i l d i n g  s t o n e

2 6 8 1 P r o d u c t i o n  o f  a b r a s i v e  p r o d u c t s

2 6 8 2 M a n u f a c t u r e  o f  o t h e r  n o n - m e t a l l i c  m i n e r a l  p r o d u c t s  n o t  e l s e w h e r e  c l a s s i f i e d

2 T M a n u f a c t u r e  o f  B a s i c  M e t a l s

2 7 1 0 M a n u f a c t u r e  o f  b a s i c  i r o n  a n d  s t e e l  a n d  o f  f e r r o - a l l o y s

2 7 2 2 M a n u f a c t u r e  o f  s t e e l  t u b e s

2 7 3 2 C o ld  r o l l i n g  o f  n a r r o w  s t r i p

2 7 3 3 C o l d  f o r m i n g  o r  f o ld in g

2 7 3 4 W i r e  d r a w i n g

2 7 4 1 P r e c i o u s  m e t a l s  p r o d u c t i o n

2 7 4 2 A l u m i n i u m  p r o d u c t i o n

2 7 4 3 L e a d ,  z in c  a n d  t i n  p r o d u c t i o n

2 7 4 4 C o p p e r  p r o d u c t i o n

2 7 4 5 O t h e r  n o n - f e r r o u s  m e t a l  p r c > d u c t io n

2 7 5 1 C a s t i n g  o f  i r o n
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■w. (CO

2 7 5 2

2 7 5 3

2 7 5 4

28

2 8 1 1

2 8 1 2

2 8 2 1

2 8 2 2

2 8 4 0

2 8 5 1

2 8 5 2

2 8 6 2

2 8 7 1

2 8 7 2

2 8 7 3

2 8 7 4

2 8 7 5

29

2 9 1 1

2 9 1 2

2 9 1 3

2 9 1 4

2 9 2 1

2 9 2 2

2 9 2 3

2 9 2 4

2 9 3 1

2 9 3 2

2 9 4 1

2 9 4 2

2 9 4 3

2 9 5 1

2 9 5 2

2 9 5 3

2 9 5 4

2 9 5 5

2 9 5 6

2 9 6 0

2 9 7 1

2 9 7 2

30

3 0 0 1

3 0 0 2

31

3 1 1 0

3 1 3 0

3 1 4 0

3 1 5 0

3 1 6 1

3 1 6 2

32

3 2 1 0

3 2 2 0

S I C

C a s t i n g  o f  s t e e l

C a s t i n g  o f  l i g h t  m e t a l s

C a s t i n g  o f  o t h e r  n o n - f e r r o u s  m e t a l s

M anufacture of Fabricated Ivletal Products, except Machinery and Equipment

M a n u f a c t u r e  o f  m e t a l  s t r u c t u r e s  a n d  p a r t s  o f  s t r u c t u r e s

M a n u f a c t u r e  o f  b u i l d e r s  c a r p e n t r y  a n d  j o i n e r y  o f  m e t a l

M a n u f a c t u r e  o f  t a n k s ,  r e s e r v o i r s  a n d  c o n t a i n e r s  o f  m e t a l

M a n u f a c t u r e  o f  c e n t r a l  h e a t i n g  r a d i a t o r s  a n d  b o i l e r s

F o r g i n g ,  p r e s s i n g ,  s t a m p i n g  a n d  r o l l  f o r m i n g  o f  m e t a l ;  p o w d e r  m e t a l l u r g y  

T r e a t m e n t  a n d  c o a t i n g  o f  m e t a l s  

G e n e r a l  m e c h a n i c a l  e n g i n e e r i n g  

M a n u f a c t u r e  o f  t o o l s

M a n u f a c t u r e  o f  s t e e l  d r u m s  a n d  s i m i l a r  c o n t a i n e r s  

M a n u f a c t u r e  o f  l i g h t  m e t a l  p a c k a g i n g  

M a n u f a c t u r e  o f  w i r e  p r o d u c t s

M a n u f a c t u r e  o f  f a s t e n e r s ,  s c r e w  m a c h i n e  p r o d u c t s ,  c h a i n s  a n d  s p r i n g s  

M a n u f a c t u r e  o f  o t h e r  f a b r i c a t e d  m e t a l  p r o d u c t s  n o t  e l s e w h e r e  c l a s s i f i e d  

M a n u f a c t u r e  o f  M a c h i n e r y  a n d  E q u i p m e n t  n . e . c .

M a n u f a c t u r e  o f  e n g i n e s  a n d  t u r b i n e s ,  e x c e p t  a i r c r a f t ,  v e h i c l e  a n d  c y c l e  e n g i n e s  

M a n u f a c t u r e  o f  p u m p s  a n d  c o m p r e s s o r s  

M a n u f a c t u r e  o f  t a p s  a n d  v a l v e s

M a n u f a c t u r e  o f  b e a r i n g s ,  g e a r s ,  g e a r i n g  a n d  d r i v i n g  e l e m e n t s  

M a n u f a c t u r e  o f  f u r n a c e s  a n d  f u r n a c e  b u r n e r s  

M a n u f a c t u r e  o f  l i f t i n g  a n d  h a n d l i n g  e q u i p m e n t

M a n u f a c t u r e  o f  n o n - d o m e s t i c  c o o l i n g  a n d  v e n t i l a t i o n  e q u i p m e n t  

M a n u f a c t u r e  o f  o t h e r  g e n e r a l  p u r p o s e  m a c h i n e r y  n o t  e l s e w h e r e  c l a s s i f i e d  

M a n u f a c t u r e  o f  a g r i c u l t u r a l  t r a c t o r s

M a n u f a c t u r e  o f  o t h e r  a g r i c u l t u r a l  a n d  f o r e s t r y  m a c h i n e r y  

M a n u f a c t u r e  o f  p o r t a b l e  h a n d  h e ld  p o w e r  t o o l s  

M a n u f a c t u r e  o f  o t h e r  m e t a l w o r k i n g  m a c h i n e  t o o l s  

M a n u f a c t u r e  o f  o t h e r  m a c h i n e  t o o l s  n o t  e l s e w h e r e  c l a s s i f i e d  

M a n u f a c t u r e  o f  m a c h i n e r y  f o r  m e t a l l u r g y

M a n u f a c t u r e  o f  m a c h i n e r y  f o r  m i n i n g ,  q u a r r y i n g  a n d  c o n s t r u c t i o n  

M a n u f a c t u r e  o f  m a c h i n e r y  f o r  f o o d ,  b e v e r a g e  a n d  t o b a c c o  p r o c e s s i n g  

M a n u f a c t u r e  o f  m a c h i n e r y  f o r  t e x t i l e ,  a p p a r e l  a n d  l e a t h e r  p r o d u c t i o n  

M a n u f a c t u r e  o f  m a c h i n e r y  f o r  p a p e r  a n d  p a p e r b o a r d  p r o d u c t i o n  

M a n u f a c t u r e  o f  o t h e r  s p e c i a l  p u r p o s e  m a c h i n e r y  n o t  e l s e w h e r e  c l a s s i f i e d  

M a n u f a c t u r e  o f  w e a p o n s  a n d  a m m u n i t i o n  

M a n u f a c t u r e  o f  e l e c t r i c  d o m e s t i c  a p p l i a n c e s  

M a n u f a c t u r e  o f  n o n - e l e c t r i c  d o m e s t i c  a p p l i a n c e s  

M a n u f a c t u r e  o f  O f D c e  M a c h i n e r y  a n d  C o m p u t e r s  

M a n u f a c t u r e  o f  o f f i c e  m a c h i n e r y

M a n u f a c t u r e  o f  c o m p u t e r s  a n d  o t h e r  i n f o r m a t i o n  p r o c e s s i n g  e q u i p m e n t  

M a n u f a c t u r e  o f  E l e c t r i c a l  M a c h i n e r y  a n d  A p p a r a t u s  n . e . c .

M a n u f a c t u r e  o f  e l e c t r i c  m o t o r s ,  g e n e r a t o r s  a n d  t r a n s f o r m e r s  

M a n u f a c t u r e  o f  i n s u l a t e d  w i r e  a n d  c a b l e

M a n u f a c t u r e  o f  a c c u m u l a t o r s ,  p r i m a r y  c e l l s  a n d  p r i m a r y  b a t t e r i e s  

M a n u f a c t u r e  o f  l i g h t i n g  e q u i p m e n t  a n d  e l e c t r i c  l a m p s

M a n u f a c t u r e  o f  e l e c t r i c a l  e q u i p m e n t  f o r  e n g i n e s  a n d  v e h i c l e s  n o t  e l s e w h e r e  c l a s s i f i e d  

M a n u f a c t u r e  o f  o t h e r  e l e c t r i c a l  e q u i p m e n t  n o t  e l s e w h e r e  c l a s s i f i e d

M a n u f a c t u r e  o f  R . a d i o ,  T e l e v i s i o n  a n d  C o m m u n i c a t i o n  E q u i p m e n t  a n d  A p p a r a t u s  

M a n u f a c t u r e  o f  e l e c t r o n i c  v a l v n s  a n d  t u b e s  a n d  o t h e r  e l e c t r o n i c  c o m p o n e n t s

M a n u f a c t u r e  o f  t e l e v i s i o n  a n d  r a d i o  t r a n s m i t t e r s  a n d  a p p a r a t u s  f o r  l i n e  t e l e p h o n y  a n d  l i n e  t e l e g ­

r a p h y
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U . K .  (contd . ) S I C

3 2 3 0 M a n u f a c t u r e  o f  t e l e v i s i o n  a n d  r a d io  r e c e iv e r s ,  s o u n d  o r  v i d e o  r e c o r d in g  o r  r e p r o d u c in g  a p p a r a t u s

a n d  a s s o c i a t e d  g o o d s

3 3 M a n u f a c t u r e  o f  M e d i c a l ,  P r e c i s i o n  a n d  O p t i c a l  I n s t r u m e n t s ,  W a t c h e s a n d  d o c k s

3 3 1 0 M a n u f a c t u r e  o f  m e d ic a l  a n d  s u r g ic a l  e q u ip m e n t  a n d  o r t h o p a e d ic  a p p l ia n c e s

3 3 2 0 M a n u f a c t u r e  o f  i n s t r u m e n t s  a n d  a p p l ia n c e s  fo r  m e a s u r in g ,  c h e c k in g ,  t e s t i n g ,  

p u r p o s e s ,  e x c e p t  in d u s t r ia l  p r o c e s s  c o n t r o l  e q u ip m e n t

n a v ig a t in g  a n d  o t h e r

3 3 3 0 M a n u f a c t u r e  o f  in d u s t r ia l  p r o c e s s  c o n t r o l  e q u ip m e n t

3 3 4 0 M a n u f a c t u r e  o f  o p t i c a l  in s t r u m e n t s  a n d  p h o t o g r a p h ic  e q u ip m e n t

3 3 5 0 M a n u f a c t u r e  o f  w a t c h e s  a n d  c lo c k s

3 4 M a n u f a c t u r e  o f  M o t o r  V e h i c l e s ,  T r a i l e r s  a n d  S e m i - t r a i l e r s

3 4 1 0 M a n u f a c t u r e  o f  m o t o r  v e h ic l e s

3 4 2 0 M a n u f a c t u r e  o f  b o d ie s  ( c o a c h w o r k )  fo r  m o t o r  v e h ic l e s ;  m a n u f a c t u r e  o f  t r a i l e r 5 and  se m i- tra ile rs

3 4 3 0 M a n u f a c t u r e  o f  p a r t s  a n d  a c c e s s o r i e s  fo r  m o t o r  v e h i c l e s  a n d  t h e i r  e n g in e s

3 5 M a n u f a c t u r e  o f  O t h e r  T r a n s p o r t  E q u i p m e n t

3 5 1 1 B u i ld in g  a n d  r e p a ir in g  o f  s h ip s

3 5 1 2 B u i ld in g  a n d  r e p a ir in g  o f  p le a s u r e  a n d  s p o r t i n g  b o a t s

3 5 2 0 M a n u f a c t u r e  o f  r a i lw a y  a n d  t r a m w a y  l o c o m o t i v e s  a n d  r o l l in g  s t o c k

3 5 3 0 M a n u f a c t u r e  o f  a ir c r a f t  a n d  s p a c e c r a f t

3 5 4 1 M a n u f a c t u r e  o f  m o t o r c y c l e s

3 5 4 3 M a n u f a c t u r e  o f  in v a l id  c a r r ia g e s

3 5 5 0 M a n u f a c t u r e  o f  o t h e r  t r a n s p o r t  e q u ip m e n t  n o t  e l s e w h e r e  c la s s i f i e d

3 6 M a n u f a c t u r e  o f  F u r n i t u r e ;  M a n u f a c t u r i n g  n . e . c .

3 6 1 1 M a n u f a c t u r e  o f  c h a ir s  a n d  s e a t s

3 6 1 2 M a n u f a c t u r e  o f  o t h e r  o f f ic e  a n d  s h o p  f u r n i t u r e

3 6 1 3 M a n u f a c t u r e  o f  o t h e r  k i t c h e n  f u r n i t u r e

3 6 1 4 M a n u f a c t u r e  o f  o t h e r  f u r n i t u r e

3 6 1 5 M a n u f a c t u r e  o f  m a t t r e s s e s

3 6 2 2 M a n u f a c t u r e  o f  j e w e l l e r y  a n d  r e la t e d  a r t i c l e s  n o t  e l s e w h e r e  c la s s i f i e d

3 6 3 0 M a n u f a c t u r e  o f  m u s ic a l  in s t r u m e n t s

3 6 4 0 M a n u f a c t u r e  o f  s p o r t s  g o o d s

3 6 5 0 M a n u f a c t u r e  o f  g a m e s  a n d  t o y s

36 6 1 M a n u f a c t u r e  o f  i m i t a t i o n  j e w e l le r y

3 6 6 2 M a n u f a c t u r e  o f  b r o o m s  a n d  b r u s h e s

3 6 6 3 O t h e r  m a n u f a c t u r in g  n o t  e l s e w h e r e  c la s s i f i e d

Source: U .K . S ta n d a rd  In d u s tria l C lassification  of E conom ic A c tiv itie s  2003



Table A. 14: Summary Statistics of U.K. Manufacturing Sector

Vairiable Ohs. M ean S td . Dev. M in M ax
Quiscore 817,316 60.7 23.23 1 96
Age (in years) 942,280 17.34 18.29 0.12 140.9
Tangible Assets* 481.889 4.870.11 188,911.70 0 5.47E+07
Total Assets* 561.251 15.121.06 400,452.60 0 9.94E+07
Turnover* 206,788 38,065.57 664,398.20 0 1.30E+08
No. of Employees 157,325 395.75 3,472.73 1 328.000
Gearing 607,905 146.29 511.94 0 10,000

Note:
*thGBP
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Table A .15: Correlation of Size Measures

T u rn o v e r N o. o f E m ployees T o ta l A sse ts  T an g ib le  A sse ts
T u rn o v e r 1
N o. o f E m ployees 0.6374 1
T o ta l A sse ts 0.8881 0.5367 1
T an g ib le  A sse ts 0.9437 0.4814 0.8607 1
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T ab le  A .16: F ac to rs  influencing G earing  (D e ta iled  O u tp u t)

D e p . V a r .:  I n ( g e a r ) O L S R O L S O L S R O L S ) O L S R O L S

In(qui) -2.596*** -2.596*** -2.598*** -2.598*** -2.601*** -2.601***

[0.007] [0.011] [0.007] [0.011] [0.007] [0.011]

In(age) 0.196*** 0.196*** 0.175*** 0.175*** 0.181*** 0.181***

[0.005] [0.005] [0.005] [0.005] [0.005] [0.005]

In (tnga) 0.014*** 0.014*** 0.012*** 0.012*** 0.009*** 0.009***

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002]

In (ta) 0.005*** 0.005*** 0.002 0.002 0.002 0.002

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002]

y e a r= = 1 9 9 5 0.001 0.001 0.004 0.004

[0.021] [0.019] [0.021] [0.019]

y e a r= = 1 9 9 6 0.032* 0.032* 0.039** 0.039**

[0.020] [0.018] [0.020] [0.018]

y e a r= = 1 9 9 7 0.002 0.002 0.01 0.01

[0.020] [0.019] [0.020] [0.019]

y ea r= = 1 9 9 S 0.004 0.004 0.011 0.011

[0.019] [0.018] [0.019] [0.018]

y e a r=  =  1999 -0.069*** -0.069*** -0.061*** -0.061***

[0.019] [0.018] [0.019] [0.018]

y e a r= = 2 0 0 0 -0.116*** -0.116*** -0.107*** -0.107***

[0.019] [0.018] [0.019] [0.018]

y ear= = 2 0 0 1 -0.130*** -0.130*** -0.121*** -0.121***

[0.019] [0.018] [0.019] [0.018]

y ea r= = 2 0 0 2 -0.154*** -0.154*** -0.145*** -0.145***

[0.019] [0.018] [0.019] [0.018]

y c a r= = 2 0 0 3 -0.167*** -0.167*** -0.154*** -0.154***

[0.024] [0.024] [0.024] [0.023]

s ic3 = = 1 5 2 0.103

[0.092]

0.103

[0.085]

s ic3 = = 1 5 3 0.051

[0.058]

0.051

[0.056]

s ic3 = = 1 5 4 -0.374**

[0.146]

-0.374**

[0.162]

s ic3 = = 1 5 5 -0.003

[0.069]

-0.003

[0.068]

s ic3 = = 1 5 6 -0.310***

[0.099]

-0.310***

[0.108]

s ic3 = = 1 5 7 0.172***

[0.066]

0.172***

[0.066]
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D e p . V a r .:  In  (g e a r )  ( c o n t d . ) O L S R O L S O L S R O L S ) O L S R O L S

sic3 = = 1 5 8 0

[0.048]

0

[0.049]

sic3 = = 1 5 9 0.038

[0.059]

0.038

[0.058]

sic3 = = 1 6 0 0.836***

[0.145]

0.836***

[0.112]

sic3 = = 1 7 1 0.021

[0.052]

0.021

[0.052]

sic3 = = 1 7 2 0.018

[0.083]

0.018

[0.081]

sic3 = = 1 7 3 0

[0.074]

0

[0.073]

sic3 = = 1 7 4 0.215***

[0.059]

0.215***

[0.057]

s ic3 = = 1 7 5 0.037

[0.059]

0.037

[0.059]

s ic3 = = 1 7 6 0.219

[0.138]

0.219

[0.138]

s ic3 = = 1 7 7 0.105

[0.070]

0.105

[0.069]

s ic3 = = 1 8 2 0.147***

[0.047]

0.147***

[0.047]

s ic3 = = 1 8 3 -0.232

[0.206]

-0.232

[0.237]

sic3 = = 1 9 1 0.234***

[0.073]

0.234***

[0.073]

s ic3 = = 1 9 2 0.142

[0.093]

0.142

[0.093]

s ic3 = = 1 9 3 0.349***

[0.076]

0.349***

[0.068]

sic3= = 201 0.257***

[0.053]

0.257***

[0.052]

s ic3 = = 2 0 3 0.123**

[0.060]

0.123**

[0.060]

s ic3 = = 2 0 4 0.103

[0.081]

0.103

[0.082]

s ic3 = = 2 0 5 0.016

[0.052]

0.016

[0.053]

sic3 = = 2 1 1 -0.025

[0.070]

-0.025

[0.068]
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D e p .  V a r .:  I n ( g e a r )  (contd . ) O L S R O L S O L S R O L S ) O L S R O L S

s ic3 = = 2 1 2 0.160***

[0.048]

0.160***

[0.048]

n’ CO II II to to -0.071

[0.045]

-0.071

[0.046]

s ic3 = = 2 2 2 -0.078*

[0.044]

-0.078*

[0.044]

s ic3 = = 2 2 3 0.089

[0.096]

0.089

[0.095]

sic3=;=231 0.536**

[0.254]

0.536***

[0.198]

s ic3 = = 2 3 2 0.825***

[0.083]

0.825***

[0.072]

s ic3 = = 2 4 1 0.098**

[0.049]

0.098**

[0.049]

s ic 3 = —242 0.377

[0.234]

0.377**

[0.161]

s ic3 = = 2 4 3 -0.081

[0.067]

-0.081

[0.067]

s ic3 =  =  244 -0.024

[0.058]

-0.024

[0.057]

s ic3 = = 2 4 5 0.113*

[0.062]

0.113*

[0.063]

s ic3 = = 2 4 6 -0.012

[0.052]

-0.012

[0.052]

s ic3 =  =  247 0.337***

[0.112]

0.337***

[0.111]

s ic3 = = 2 5 1 0.222***

[0.058]

0.222***

[0.057]

s ic3 = = 2 5 2 0.027

[0.045]

0.027

[0.046]

s ic3 = = 2 6 1 0.253***

[0.059]

0.253***

[0.059]

s ic3 = = 2 6 2 0.075

[0.066]

0.075

[0.065]

s ic3 = = 2 6 3 0.771***

[0.175]

0.771***

[0.155]

s ic3 = = 2 6 4 0.219***

[0.082]

0.219***

[0.069]

s ic3 = = 2 6 5 0.301**

[0.126]

0.301**

[0.141]
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D e p .  V a r .:  I n ( g e a r )  {contd . ) O L S R O L S O L S R O L S ) O L S R O L S

s ic3 = = 2 6 6 0.066

[0.063]

0.066

[0.065]

s ic3 = = 2 6 7 0.271**

[0.120]

0.271**

[0.135]

s ic3 = = 2 6 8 0.156**

[0.072]

0.156**

[0.070]

s ic3 = = 2 7 1 0.141***

[0.053]

0.141***

[0.053]

s ic3 = = 2 7 2 0.232**

[0.094]

0.232**

[0.090]

s ic3 = = 2 7 3 0.211

[0.134]

0.211

[0.129]

s ic3 = = 2 7 4 0.131**

[0.054]

0.131**

[0.055]

s ic3 = = 2 7 5 0.018

[0.062]

0.018

[0.061]

s ic3 = = 2 8 1 -0.174***

[0.047]

-0.174***

[0.048]

s ic3 = = 2 8 2 0.074

[0.105]

0.074

[0.103]

s ic3 = = 2 8 4 -0.133

[0.114]

-0.133

[0.119]

s ic3 = = 2 8 5 -0.102**

[0.044]

-0.102**

[0.044]

s ic3 = = 2 8 6 -0.207***

[0.052]

-0.207***

[0.053]

s ic3 = = 2 8 7 -0.130***

[0.044]

-0.130***

[0.044]

s ic3 = = 2 9 1 0.007

[0.051]

0.007

[0.052]

s ic3 = = 2 9 2 -0.01

[0.047]

-0.01

[0.047]

s ic3 = = 2 9 3 -0.128**

[0.063]

-0.128**

[0.062]

s ic3 = = 2 9 4 0.035

[0.051]

0.035

[0.051]

s ic3 = = 2 9 5 -0.035

[0.051]

-0.035

[0.052]

s ic3 = = 2 9 6 0.155

[0.143]

0.155

[0.139]
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D e p .  V a r .:  I n ( g e a r )  ( c o n t d . ) O L S R O L S O L S R O L S ) O L S R O L S

s ic3 = = 2 9 7 0.031

[0.074]

0.031

[0.074]

s ic3 = = 3 0 0 0.290***

[0.052]

0.290***

[0.052]

s ic 3 = = 3 1 1 0.121**

[0.055]

0.121**

[0.055]

s ic3 = = 3 1 3 0.299***

[0.079]

0.299***

[0.081]

s ic3 = = 3 1 4 0.551***

[0.202]

0.551***

[0.190]

s ic3 = = 3 1 5 0.263***

[0.073]

0.263***

[0.074]

s ic3 = = 3 1 6 0.052

[0.046]

0.052

[0.046]

s ic3 = = 3 2 1 0.113**

[0.050]

0.113**

[0.050]

s ic3 = = 3 2 2 0.219***

[0.062]

0.219***

[0.061]

s ic3 = = 3 2 3 0.163**

[0.064]

0.163***

[0.062]

s ic3 = = 3 3 1 0.153***

[0.057]

0.153***

[0.058]

s ic3 = = 3 3 2 0.065

[0.048]

0.065

[0.048]

s ic3 = = 3 3 3 0.360***

[0.078]

0.360***

[0.079]

s ic3 = = 3 3 4 -0.082

[0.083]

-0.082

[0.090]

s ic3 = = 3 3 5 0.369***

[0.137]

0.369***

[0.103]

sic3 = = 3 4 1 0.255***

[0.066]

0.255***

[0.066]

s ic3 = = 3 4 2 0.470***

[0.071]

0.470***

[0.068]

s ic3 = = 3 4 3 0.283***

[0.063]

0.283***

[0.061]

s ic3 = = 3 5 1 0.256***

[0.053]

0.256***

[0.053]

s ic3 = = 3 5 2 0.123

[0.125]

0.123

[0.121]
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D e p .  V a r . :  I n ( g e a r )  ( c o n t d . ) O L S R O L S O L S R O L S ) O L S R O L S

s ic 3 = = 3 5 3 0 .1 9 8 * * * 0 .198***

[0.062] [0.062]

s ic 3 = = 3 5 4 0 .4 55*** 0 .455***

[0.145] [0.117]

s ic 3 = = 3 5 5 0 .2 2 3 * * * 0 .223***

[0.083] [0.086]

s ic 3 = = 3 6 1 -0 .0 7 7 * -0 .0 7 7 *

[0.047] [0.047]

s ic 3 = = 3 6 2 0 .0 8 5 0 .085

[0.060] [0.069]

s ic 3 = = 3 6 3 -0 .2 0 0 * -0 .2

[0.120] [0.138]

s ic 3 = = 3 6 4 -0 .1 9 5 * * -0 .1 9 5 * *

[0.082] [0.088]

s ic 3 = = 3 6 o 0 .005 0 .005

[0.071] [0.071]

s ic 3 = = 3 6 6 -0 .0 6 8 -0 .0 6 8

[0.044] [0.044]

C o n s ta n t n .9 9 9 * * ‘ 11.999*** 1 2 .2 8 8 “ * 12 .288*** 12 .255*** 12 .255***

[0.048] [0.057] [0.053] [0.061] [0.068] [0.074]

O b s e rv a tio n s 252220 252220 252220 252220 252220 252220

R -s q u a re d 0.326 0.326 n .3 2 7 0 .327 0 .332 0 .3 3 2

N o tes :

S ta n d a r d  e r ro r s  in b ra c k e ts

‘ s ig n if ic a n t a t  10% : ‘ ‘ s ig n if ic a n t a t  5%;  ‘ “ s ig n if ic a n t a t  1%
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T able  A .17: F ir s t S tep  R egression  for A ge G roup  1 (D eta iled  O u tp u t)

D e p .  V a r .:  I n ( g e a r ) O L S R O L S O L S R O L S O L S R O L S

In(qui) -2.664*** -2.664*** -2.662*** -2.662*** -2.644*** -2.644***

[0.038] [0.053] [0.038] [0.053] [0.038] [0.053]

In (tn g a) 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]

y e a r= = 1 9 9 5 0 0 0 0

[0.000] [0.000] [0.000] [0.000]

y e a r= = 1 9 9 6 0 0 0 0

[0.000] [0.000] [0.000] [0.000]

y e a r= = 1 9 9 7 0 0 0 0

[0.000] [0.000] [0.000] [0.000]

y e a r= = 1 9 9 8 0 0 0 0

[0.000] [0.000] [0.000] [0.000]

y e a r= = 1 9 9 9 -0.067 -0.067 -0.091 -0.091

[0.528] [0.415] [0.531] [0.427]

y e a r= = 2 0 0 0 0 0 0 0

[0.000] [0.000] [0.000] [0.000]

y e a r—=2001 -0.048 -0.048 -0.053 -0.053

[0.059] [0.058] [0.059] [0.057]

y c a r= = 2 0 0 2 -0.09 -0.09 -0.096* -0.096*

[0.056] [0.055] [0.056] [0.055]

y e a r= = 2 0 0 3 -0.138** -0.138** -0.149** -0.149**

[0.064] [0.063] [0.064] [0.063]

s ic3 =  =  152 0.309

[0.407]

0.309

[0.441]

s ic3 = = 1 5 3 0.593

[0.653]

0.593

[0.493]

s ic3 = = 1 5 4 0.529

[1.247]

0.529

[0.613]

s ic3 = = 1 5 5 0.115

[0.383]

0.115

[0.431]

s ic3 = = 1 5 6 -0.578

[0.743]

-0.578

[0.902]

sic3—= 1 5 7 -0.544

[0.457]

-0.544

[0.494]

s ic3 = = 1 5 8 0.015

[0.244]

0.015

[0.240]
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D e p .  V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

sic3==^159 0.104

[0.287]

0.104

[0.275]

s ic3 = = 1 6 0 0

[0.000]

0

[0.000]

s ic3 = = 1 7 1 0.137

[0.448]

0.137

[0.386]

s ic3 = = 1 7 2 0.226

[0.516]

0.226

[0.383]

s ic3 =  =  173 0.267

[0.328]

0.267

[0.285]

sic3==^174 -0.209

[0.299]

-0.209

[0.300]

s ic3 = = 1 7 5 0.349

[0.269]

0.349

[0.265]

s ic3 = = 1 7 6 -0.211

[0.447]

-0.211

[0.459]

s ic3 = = 1 7 7 -0.214

[0.425]

-0.214

[0.358]

s ic3 = = 1 8 2 0.085

[0.243]

0.085

[0.241]

s ic3 = = 1 8 3 -0.328

11.247]

-0.328

[0.238]

s ic3 = = 1 9 1 1.652

[1.026]

1.652*

[0.846]

s ic3 = = 1 9 2 0.217

[0.466]

0.217

[0.394]

s ic3 = = 1 9 3 0.341

[0.407]

0.341

[0.290]

s ic3 = = 2 0 1 -0.398

[0.348]

-0.398

[0.306]

s ic3 = = 2 0 3 0.108

[0.251]

0.108

[0.250]

s ic 3 = —204 0.207

[0.515]

0.207

[0.492]

s ic3 = = 2 0 5 0.049

[0.245]

0.049

[0.243]

s ic3 = = 2 1 1 -0.942*»

[0.447]

-0.942**

[0.368]

s ic3 = = 2 1 2 0.102

[0.270]

0.102

[0.258]
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D e p . V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

-0.106 -0.106

[0.232] [0.232]

-0.066 -0.066

[0.229] [0.228]

0.199 0.199

[0.298] [0.278]

0 0

[0.000] [0.000]

-3.626*» -3.626***

[1.750] [0.227]

0.345 0.345

[0.301] [0.292]

-0.311 -0.311

[0.693] [0.673]

-0.532 -0.532

[0.379] [0.391]

0.413 0.413

[0.356] [0.340]

-0.149 -0.149

[0.379] [0.338]

-0.19 -0.19

[0.293] [0.298]

-0.876 -0.876

[1.248] [1.704]

-0.013 -0.013

[0.312] [0.310]

-0.064 -0.064

[0.240] [0.239]

-0.084 -0.084

[0.273] [0.278]

-0.511 -0.511

[0.326] [0.324]

1.039* 1.039***

[0.569] [0.330]

1.124 1.124

[0.743] [0.731]

-0.47 -0.47

[0.592] [0.417]

0.452 0.452

[0.289] [0.292]

s ic3 = = 2 2 1

s ic3 = = 2 2 2

s ic3 = = 2 2 3

s ic3 = = 2 3 1

s ic3 = = 2 3 2

sic3 = = 2 4 1

s ic3 = = 2 4 2

s ic3 = = 2 4 3

s ic3 = = 2 4 4

s ic3 =  =  245

s ic3 = = 2 4 6

s ic3 = = 2 4 7

s ic3 = = 2 5 1

s ic3 = = 2 5 2

sic3 = = 2 6 1

s ic3 = = 2 6 2

s ic3 = = 2 6 3

sic3 =  =  264

s ic3 = = 2 6 5

s ic3 = = 2 6 6
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D e p .  V a r . :  I n ( g e a r )  ( c o n t d . ) O L S R O L S O L S R O L S O L S R O L S

0.384 0.384

[0.328] [0.318]

-0.639 -0.639

[0.439] [0.472]

-0.231 -0.231

[0.304] [0.315]

0.704 0.704**

[0.514] [0.283]

-0.259 -0.259

[0.456] [0.457]

0.029 0.029

[0.294] [0.290]

0.14 0.14

[0.333] [0.318]

-0.031 -0.031

[0.239] [0.239]

0.587* 0.587**

[0.341] [0.279]

-0.342 -0.342

[0.548] [0.542]

-0.183 -0.183

[0.230] [0.230]

-0.348 -0.348

[0.296] [0.310]

-0.05 -0.05

[0.233] [0.232]

-0.217 -0.217

[0.308] [0.302]

-0.275 -0.275

[0.251] [0.248]

-0.186 -0.186

[0.383] [0.350]

-0.083 -0.083

[0.276] [0.271]

-0.231 -0.231

[0.248] [0.246]

-0.102 -0.102

[0.896] [0.330]

-0.539 -0.539

[0.501] [0.478]

s ic3 = = 2 6 7

s ic3 = = 2 6 8

s ic3 = = 2 7 1

sic3 =  =  272

s ic3 = = 2 7 3

s ic3 = = 2 7 4

s ic3 = = 2 7 5

s ic3 = = 2 8 1

s ic3 = = 2 8 2

s ic3 = = 2 8 4

s ic3 = = 2 8 5

s ic3 = = 2 8 6

s ic3 = = 2 8 7

s ic3 = = 2 9 1

s ic3 = = 2 9 2

s ic3 = = 2 9 3

s jc3 = = 2 9 4

s ic3 = = 2 9 5

s ic3 = = 2 9 6

s ic3 = = 2 9 7
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D e p .  V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

0.069 0.069

[0.270] [0.275]

0.681* 0.681*

[0.362] [0.357]

-0.549 -0.549

[0.569] [0.358]

0.73 0.73

[0.620] [0.524]

-0.171 -0.171

[0.310] [0.320]

0.071 0.071

[0.244] [0.239]

0.328 0.328

[0.266] [0.255]

-1.091** -1.091**

[0.476] [0.496]

0.305 0.305

[0.303] [0.286]

-0.245 -0.245

[0.291] [0.289]

-0.026 -0.026

[0.285] [0.294]

0.245 0.245

[0.418] [0.382]

-0.028 -0.028

[0.356] [0.382]

0.151 0.151

[0.743] [0.528]

0.113 0.113

[0.351] [0.321]

0.747** 0.747***

[0.308] [0.285]

0.215 0.215

[0.280] [0.271]

-0.242 -0.242

[0.263] [0.264]

-0.75 -0.75

[0.693] [0.720]

-0.319 -0.319

[0.308] [0.297]

s ic3 = = 3 0 0

sic3 = = 3 1 1

s ic3 = = 3 1 3

s ic3 = = 3 1 4

s ic3 = = 3 1 5

s ic3 = = 3 1 6

sic3 = = 3 2 1

s ic3 = = 3 2 2

s ic3 = = 3 2 3

sic3 = = 3 3 1

s ic3 = = 3 3 2

s ic3 = = 3 3 3

s ic3 = = 3 3 4

s ic3 = = 3 3 5

s ic3 = = 3 4 1

s ic3 = = 3 4 2

s ic3 = = 3 4 3

sic3 = = 3 5 1

s ic3 = = 3 5 2

s ic3 = = 3 5 3
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D e p . V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

sic3 = = 3 5 4 0.139

[0.548]

0.139

[0.518]

s ic3 = = 3 5 5 0.04

[0.284]

0.04

[0.279]

sic3= = 361 -0.183

[0.238]

-0.183

[0.240]

s ic 3 = —362 -0.222

[0.293]

-0.222

[0.284]

sic3 = = 3 6 3 -0.639

[0.593]

-0.639

[0.516]

sic3=^=364 -0.403

[0.323]

-0.403

[0.322]

s ic3 = = 3 6 5 0.122

[0.383]

0.122

[0.325]

s5c3==366 -0.355

[0.230]

-0.355

[0.230]

C o n stan t 13.867**"' 13.867*** 13.939*** 13.939*** 13.955*** 13.955***

[0.159] [0.217] [0.165] [0.225] [0.278] [0.317]

O bserva tions 11024 11024 11024 11024 11024 11024

R -squared 0.312 0.312 0.312 0 .3J2 0.324 0.324

Notes:

S ta n d a rd  erro rs  in b rackets

^significant a t 10%: **significant a t  5%: ***significant a t 1%



T ab le  A. 18: F ir s t S tep  R egression for A ge G ro u p  4 (D e ta iled  O u tp u t)

D e p . V a r .:  I n ( g e a r ) O L S R O L S O L S R O L S O L S R O L S

In(qui) -2.530*»* -2.530*** -2.536*** -2.536*** -2.541*** -2.541***

[0.011] [0.017] [0.011] [0.017] [0.011] [0.017]

In (tnga) 0.041*** 0.041*** 0.039*** 0.039*** 0.033*** 0.033***

[0.002] [0.002] [0.002] [0.002] [0.002] [0.002]

In(ta) 0.022*** 0.022*** 0.019*** 0.019*** 0.018*** 0.018***

[0.002] [0.002] [0.002] [0.002J [0.002] [0.002]

y e a r= = 1 9 9 5 0.017 0.017 0.021 0.021

[0.025] [0.024] [0.025] [0.024]

y e a r= = 1 9 9 6 0.051** 0.051** 0.057** 0.057**

[0.024] [0.023] [0.024] [0.023]

y e a r= = 1 9 9 7 0.003 0.003 0.011 0.011

[0.024] [0.023] [0.024] [0.023]

y e a r= = 1 9 9 8 -0.012 -0.012 -0.004 -0.004

[0.024] [0.023] [0.024] [0.023]

y ea r= = 1 9 9 9 -0.095*** -0.095*** -0.087*** -0.087***

[0.024] [0.023] [0.024] [0.023]

y e a r= = 2 0 0 0 -0.141*** -0.141*** -0.133*** -0.133***

[0.024] [0.023] [0.024] [0.023]

y e ar= = 2 0 0 1 -0.167*** -0.167*** -0.158*** -0.158***

[0.024] [0.024] [0.024] [0.024]

y e a r=  =  2002 -0.193*** -0.193*** -0.182*** -0.182***

[0.024] [0.024] [0.024] [0.024]

y e a r= = 2 0 0 3 -0.192*** -0.192*** -0.186*** -0.186***

[0.035] [0.035] [0.035] [0.035]

s ic3 = = 1 5 2 0.127

[0.155]

0.127

[0.131]

s ic3 = = 1 5 3 0.203**

[0.088]

0.203**

[0.085]

s ic3 = = 1 5 4 -0.482**

[0.192]

-0.482**

[0.225]

sic3 = = 1 5 5 -0.038

[0.098]

-0.038

[0.106]

sic3 = = 1 5 6 -0.281**

[0.121]

-0.281**

[0.141]

s ic3 = = 1 5 7 0.401***

[0.093]

0.401***

[0.092]

s ic3 = = 1 5 8 0.114

[0.072]

0.114

[0.077]
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E>ep. V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

s ic 3 = ~ 159 0.212**

[0.088]

0.212**

[0.088]

s ic3 = = 1 6 0 0.905***

[0.167]

0.905***

[0.122]

s ic3 = = 1 7 1 0.200***

[0.076]

0.200**

[0.081]

s ic3 = = 1 7 2 0.004

[0.113]

0.004

[0.117]

s ic3 = = 1 7 3 0.025

[0.110]

0.025

[0.113]

s ic3 = = 1 7 4 0.366***

[0.089]

0.366***

[0.090]

s ic3 =  =  175 0.141

[0.087]

0.141

[0.088]

s ic3 =  =  176 1.016***

[0.242]

1.016***

[0.193]

s ic3 =  =  177 0.283**

[0.114]

0.283***

[0.107]

s ic3 =  =  182 0.320***

[0.073]

0.320***

[0.077]

s ic3 =  =  183 -1.318***

[0.278]

-1.318***

[0.310]

s ic3 =  =  191 0.378***

[0.098]

0.378***

[0.102]

s ic3 = = 1 9 2 0.264**

[0.123]

0.264**

[0.127]

s ic3 =  =  193 0.682***

[0.104]

0.682***

[0.095]

s ic3 = = 2 0 1 0.294***

[0.076]

0.294***

[0.081]

s ic3 = = 2 0 3 0.157

[0.102]

0.157

[0.103]

s ic3 =  =  204 0.428***

[0.112]

0.428***

[0.115]

s ic3 = = 2 0 5 0.140*

[0.081]

0.14

[0.085]

s ic3 = = 2 1 1 0.156

[0.099]

0.156

[0.096]

s ic3 =  =  212 0.257***

[0.072]

0.257***

[0.077]
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D e p .  V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

sic3 = = 2 2 1 -0.017

[0.069]

-0.017

[0.075]

s ic3 = = 2 2 2 0.022

[0.066]

0.022

[0.072]

s ic3 = = 2 2 3 -0.054

[0.258]

-0.054

[0.263]

s ic3 = = 2 3 1 0.752**

[0.340]

0.752***

[0.232]

s ic3 = = 2 3 2 0.897***

[0.111]

0.897***

[0.103]

s ic3 = = 2 4 1 0.172**

[0.073]

0.172**

[0.078]

s ic3 = = 2 4 2 -0.045

[0.418]

-0.045

[0.221]

s ic3 = = 2 4 3 0.177*

[0.094]

0.177*

[0.100]

s ic3 = = 2 4 4 0.01

[0.084]

0.01

[0.087]

s ic3 = = 2 4 5 0.174*

[0.090]

0.174*

[0.093]

s ic3 = = 2 4 6 0.04

[0.077]

0.04

[0.082]

s ic3 = = 2 4 7 0.884***

[0.148]

0.884***

[0.138]

sic3 = = 2 5 1 0.422***

[0.085]

0.422***

[0.087]

s ic3 = = 2 5 2 0.104

[0.068]

0.104

[0.074]

s ic3 = = 2 6 1 0.254***

[0.094]

0.254**

[0.100]

s ic3 = = 2 6 2 0.183*

[0.095]

0.183*

[0.095]

sic3= :=263 1.468***

[0.290]

1.468***

[0.216]

s ic3 = = 2 6 4 0.521***

[0.110]

0.521***

[0.100]

s ic3 = = 2 6 5 0.861***

[0.203]

0.861***

[0.249]

s ic3 = = 2 6 6 0.188**

[0.094]

0.188*

[0.098]
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D e p . V a r .:  I n ( g e a r )  (con td . ) O L S R O L S O L S R O L S O L S R O L S

s ic3 = = 2 6 7 -0.925***

[0.299]

-0.925**

[0.386]

s ic3 = = 2 6 8 0.364***

[0.105]

0.364***

[O.lOlj

s ic3 = = 2 7 1 0.098

[0.079]

0.098

[0.084]

s ic3 = = 2 7 2 0.324**

[0.142]

0.324**

[0.129]

s ic3 = = 2 7 3 0.432**

[0.208]

0.432**

[0.193]

s ic3 = = 2 7 4 0.244***

[0.079]

0.244***

[0.084]

s ic3 = = 2 7 5 0.242***

[0.085]

0.242***

[0.088]

s ic3 = = 2 8 1 -0.197***

[0.072]

-0.197**

[0.079]

sic3 = = 2 8 2 0.839***

[0.215]

0.839***

[0.156]

sic3=  =  284 0.106

[0.158]

0.106

[0.178]

sic3 = = 2 8 5 -0.048

[0.066]

-0.048

[0.072]

s ic3 = = 2 8 6 -0.099

[0.075]

-0.099

[0.080]

s ic3 = = 2 8 7 -0.02

[0.066]

-0.02

[0.072]

s ic 3 = = 2 9 i 0.099

[0.077]

0.099

[0.084]

s ic3 = = 2 9 2 0.005

[0.070]

0.005

[0.076]

s ic3 = = 2 9 3 -0.288***

[0.090]

-0.288***

[0.095]

s ic3 = = 2 9 4 0.165**

[0.075]

0.165**

[0.079]

s ic3 = = 2 9 5 -0.023

[0.078]

-0.023

[0.083]

s ic3 = = 2 9 6 -0.093

[0.235]

-0.093

[0.199]

s ic3 = = 2 9 7 0.073

[0.102]

0.073

[0.112]
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D e p . V a r .:  I n ( g e a r )  ( c o n t d . ) O L S R O L S O L S R O L S O L S R O L S

s ic3 = = 3 0 0 0.583**»

[0.088]

0.583***

[0.089]

s ic 3 = = 3 1 1 0.261***

[0.080]

0.261***

[0.085]

s ic3 = = 3 1 3 0.347**

[0.145]

0.347**

[0.163]

s ic3 = = 3 1 4 0.202

[0.320]

0.202

[0.267]

s ic3 = = 3 1 5 0.796***

[0.122]

0.796***

[0.116]

s ic 3 = —316 0.121*

[0.070]

0.121

[0.075]

sic3 = = 3 2 1 0.156**

[0.079]

0.156*

[0.084]

s ic3 = = 3 2 2 0.303***

[0.099]

0.303***

[0.099]

s ic3 = = 3 2 3 0.510***

[0.106]

0.510***

[0.106]

sic3 = = 3 3 1 0.381***

[0.088]

0.381***

[0.090]

s ic3 = = 3 3 2 0.245***

[0.072]

0.245***

[0.077]

s ic3 = = 3 3 3 -0.159

[0.141]

-0.159

[0.164]

s ic3 = = 3 3 4 0.036

[0.136]

0.036

[0.166]

s ic3 = = 3 3 5 0.430**

[0.207]

0.430***

[0.122]

sic3 = = 3 4 1 0.264**

[0.105]

0.264**

[0.108]

sic3 = = 3 4 2 0.562***

[0.107]

0.562***

[0.101]

sic3 = = 3 4 3 0.453***

[0.102)

0.453***

[0.097]

s ic3 = = 3 5 1 0.278***

[0.079]

0.278***

[0.084]

s ic3 = = 3 5 2 -0.465**

[0.225]

-0.465**

[0.215]

s ic3 = = 3 5 3 0.475***

[0.095]

0.475***

[0.096]
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D e p . V a r .:  I n ( g e a r )  ( c o n t d . ) O L S R O L S O L S R O L S O L S R O L S

s ic3 = = 3 5 4 0.849*** 0.849***

[0.242] [0.156]

s ic3 = = 3 5 5 0.320** 0.320**

[0.157] [0.155]

s ic3 ~ = 3 6 1 -0.013 -0.013

[0.071] [0.077]

s ic3 = = 3 6 2 0.231*** 0.231***

[0.086] [0.090]

sic3= =3G 3 0.08 0.08

[0.153] [0.184]

s ic3 = = 3 6 4 -0.15 -0.15

[0.135] [0.155]

s ic3 = = 3 6 5 -0.032 -0.032

[0.113] [0.115]

s ic3 = = 3 6 6 0.023 0.023

[0.066] [0.072]

C o n sta n t 13.339*’"* 13.339*** 13.470*** 13.470*** 13.429*** 13.429***

[0.049] [0.073] [0.053] [0.075] [0.083] [0.103]

O bserva tions 106051 106051 106051 106051 106051 106051

R -squared 0.323 0.323 0.324 0.324 0.333 0.333

N otes:

S ta n d a rd  erro rs  in b rackets

*significant a t 10%; ^^sign ifican t a t  5%: ***significant a t 1%
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