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Abstract

In several recent publications, the Organisation for Economic Co-operation and Development
(OECD) argues that, in general, competitive forces appear to be relatively strong in Canada
compared to other OECD countries. This conclusion is based on a series of imperfect proxies
that attempt to measure the intensity of competition such as industrial concentration measures,
import-penetration rates and relative mark-ups of industries across countries. In this paper, we
review the robustness of such an international benchmarking exercise and particularly focus on
mark-ups obtained from models developed by Hall (1988) and Roeger (1995). Using these
models, we show the substantial and significant sensitivity of the estimated mark-ups to several
underlying assumptions such as the time period and the rental price of capital. We then argue
that this particular indicator of competition intensity and market power should be used with great
caution in any international benchmarking exercise and that other indicators provide more robust
estimates of competition intensity

Key words: mark-ups, imperfect competition, market power
Résumé

Dans quelques publications récentes, I’Organisation de coopération et de développement
économique (OCDE) affirme que, en général, la concurrence semble relativement forte au
Canada comparativement aux autres pays de I’OCDE. Cette conclusion est basée sur une série
d’approximations imparfaites qui tentent de mesurer I’intensité de la compétition, comme des
mesures de la concentration industrielle, de la pénétration des importations et des taux de marge
relatifs des industries dans divers pays. Dans la présente étude, nous examinons la fiabilité de
pareil exercice de comparaison et nous nous concentrons particuliérement sur les taux de marge
obtenus par les modeles crées par Hall (1988) et Roeger (1995). L utilisation de ces modéles
montre une sensibilité importante et significative des taux de marge estimeés a des facteurs sous-
jacents tels la période observée ou le prix de location du capital. Nous affirmons ensuite que
I’indicateur de I’intensité de la compétition et du pouvoir de marché en question devrait étre
utilise avec beaucoup de prudence dans tout exercice de comparaison internationale et que
d’autres mesures donnent des estimations plus fiables de I’intensité de la compétition.

Mots clés : taux de marge, imperfection de la concurrence, pouvoir de marché






1. INTRODUCTION

The Organisation for Economic Co-operation and Development (OECD) argues that, in
general, competitive forces appear to be relatively strong in Canada compared to other
OECD countries.' This conclusion is based on a series of imperfect proxies that attempt
to measure the intensity of competition such as industrial concentration measures, import-
penetration rates and relative mark-ups of industries across countries.

The purpose of this paper is to review the robustness of such an international
benchmarking exercise and particularly focus on mark-ups obtained from models
developed by Hall (1988) and Roeger (1995). We apply different methods to test the
robustness of the model with regards to several underlying assumptions such as the time
period selected, the rental price of capital and the industrial level of aggregation, over an
extended number of industries across countries. Our results show the substantial and
significant sensitivity of the estimated mark-ups to the underlying assumptions. For
instance, by applying a simple change in the calculation of the rental price of capital, our
results show significant differences in the Electricity, Gas & Water and Financial
Intermediation sectors, where our coefficients are almost twice the value of those
estimated by the OECD for Canada. We also discuss some challenges associated with the
interpretation of the mark-ups in measuring competition. Finally, we argue that other
indicators provide more robust estimates of competition intensity.

The paper is organized as follows. The next section provides the theoretical background
to the measurement of mark-ups as well as the methodological issues. The third section
compares our results with the OECD, tests the robustness of the model and conducts an
international benchmarking exercise for different periods of time. The fourth section
questions the use of mark-ups to benchmark competition intensity and suggests some
alternatives. The final section draws some conclusions.

2. Benchmarking Competition: The Use of Mark-ups
2.1 Measuring Competition

The notion of competition intensity is of broad interest to economists and often finds
itself the subject of comparisons between different countries. However, competition is a
complex and multi-dimensional phenomenon. The state of competition is difficult to
measure as it is influenced by a number of factors such as the definition of the market, the
number of firms in the market (i.e. degree of concentration), similarity among products,
firms’ behavior and strategic interaction (i.e. collusion), the institutional settings (i.e.
regulation, barriers to entry, government policies), etc. Because of these factors, a
coherent definition or robust measurement of competition does not exist [Boone (2000)].

Still, some measures have been used in the literature as proxies to estimate competition
intensity such as regulation measures, concentration ratios, import penetration and price-

' See amongst others OECD Economic Survey Canada (2004), Maher, M. (2005) Product Market
Competition in OECD Countries: A synthesis, and OECD Economic Survey — Canada (2006a).



cost margin (PCM), the so-called Lerner index or mark-ups.> Among those imperfect
measures, the Lerner index is often considered one of the best proxies to measure
competition intensity [Nickell (1996), Boone (2000)]. Nonetheless, Thille (2006) argues
that those “traditional” measures, including mark-ups, are not direct measures of
competition intensity and can be misleading.

The OECD has published several studies trying to benchmark competition intensity
across countries and industries using some of those indicators® and argues that in general,
competitive forces appear to be relatively strong in Canada compared to other OECD
countries. More precisely, the OECD argues that competition intensity in Canada
appears to be average or slightly higher than the other OECD countries in the
manufacturing sector, because industry concentration and mark-ups are relatively low
compared to other OECD countries. Likewise, they mentioned that the manufacturing
sector faces vigorous competition from abroad, reflecting Canada’s open economy.
Canada also fares well in most non-manufacturing industries except in the
Telecommunications, Electricity & Natural gas and Airline sectors where product market
competition could be strengthened. The OECD (2004) also argues that, when measured
by the Herfindahl Hirschman index (HHI), Canadian manufacturing industries are
slightly less concentrated than in the United States (U.S.). On the other hand,

Crépeau & Duhamel (2006) and Thille (2006) point out that the OECD might have
underestimated the HHI level for Canada and that more disaggregated data show that the
manufacturing industries are more concentrated in Canada than the U.S. However, these
studies concentrated on HHI and have not tested the robustness of the mark-ups used by
the OECD as an indicator of competition intensity. The next section reviews briefly the
theoretical framework used by the OECD to calculate mark-ups.

2.2 OECD Approach to Estimate Mark-ups (The Empirical Model)

The degree of market power in a defined market is often estimated by the gap between
the price and the marginal cost. More precisely, the Lerner index (B) measures the
difference between price (P) and marginal cost (MC) as a fraction of the price of a
product [Lerner (1934)]:

Lerner index = B = PCM = P-MC (1)
P

In industries where firms vigorously compete for customer sales by attempting to charge
the lowest price in the market, the Lerner index is close to 0 and when firms do not
vigorously compete for customers through price in the market, the Lerner index is closer

% The terms Lerner index and mark-ups are used interchangeably throughout the paper. We will see in
section 2.2 that even if they do not have the same value, these two concepts are closely related, as mark-up
is only a transformation of the Lerner index. In a benchmarking exercise, they will provide the same
ranking by country or industry.

3 OECD (2004, 2006a), Maher (2005) & Martins et al. (1996a & 1996b)



to 1 [Baye (2003)]. In other words, the greater is the index, the greater should be the
market power of firms and lower the competition intensity. *

The mark-up defines the factor by which marginal cost is multiplied to obtain the price of
the good and is directly obtained from equation (1):

Mark-ups =y =_P_ = _1 (2)
MC  I-B

While in theory calculating the Lerner index seems appealing to estimate competition
intensity, it remains quite a challenge to measure it empirically, because marginal cost are
usually not directly observable.

Based on ideas contained in Solow (1957), Hall (1988) and subsequently Roeger (1995),
developed a relatively simple methodology to estimate the Lerner index using
macroeconomic data. Assuming all the firms in a given sector have the same generic
production function, Hall (1998) shows that:

SR=A9- adn—(1I-a) Ak = (u-1) *a (An-Ak) + 0 (3)

where SR= Solow residual, ¢ = output, n = labour input, & = capital input, « is the share
of labour value in output value, = P/MC, @1s the rate of technical progress and A is the
log-difference of the corresponding variable.

The intuition behind this model is that under perfect competition and constant returns to
scale the Solow residual (SR) should be identical to the rate of technical progress and
should not be correlated with the growth rate of the capital/ labour ratio. In other words,
the income share of inputs on total revenues should be equal to the input elasticities of the
production function, implying that the excess of such elasticities over the revenue share is
the excess of price over marginal cost [Hall (1988)].

Starting from a definition of mark-ups over average cost (AC) [Martins et al. (1996a)] the
model provides an estimate of the mark-ups using the average cost:

P P*Q U
AC W*N+M*PM+R*K A

4

where AC is the average cost, P, W, PM and R are the price of output (Q), labour (N),
intermediate inputs (M) and capital (K) and A is an index of return to scale [AC/MC].
Assuming constant return to scale such that MC=AC (or 4= 1) over the relevant period
of production, re-arranging and taking the total differential of equation (4) we obtain a

* For a more formal demonstration of this relation, see Church & Ware (2000) section 2.4.2.
> The Maher (2005) paper (Annex 2) gives an excellent overview of the model developed by Hall (1988)
and Roeger (1995).



direct estimation for the Lerner index over average cost [B=(P-AC)/P], which is a direct
transformation of the mark-ups ( «=1/1-B):

(AP +AQ)— (AW + AN)— B(APM + AM )~ (1—a — B) (AR + AK ) = B(AP + AQ) — (AR + AK))+ & (5)

where A is the log-difference of the corresponding variable, « is the share of labour value
in output value [(W*N)/(P*Q)], p is the share of intermediate inputs value in output value
[(PM*M)/(P*Q)] and ¢ is the error term. B is an estimation of the Lerner index (P-AC/P).

The left-hand side of the equation (5) represents the Solow residual with variables
measured in nominal terms while the explanatory variable is the growth rate of the
nominal output/capital ratio.

The equation (5) can be re-arranged this simple way:

Ay, =BAx, +¢, (6)
where Ay, is the left-hand side of equation (5), A x; the right-hand side of equation (5)
and & the error term.

Under constant return to scale, equation (6) gives an unbiased estimate of the Lerner
index. However, equation (7) below, derived from equation (4), shows that the Lerner
index provides a downward bias under increasing return to scale (4> 1) or an upward
bias under decreasing return to scale (A4 < 1) of the real B. Moreover, the B estimates are
likely to represent a lower bound for industries with large sunk costs or strong adjustment
rigidities over the business cycle [Martins et al. (1996a)].

Ay, =[1*(B-D]BAx, +¢&, (7)

In summary, this approach makes two important assumptions in the calculation of the
Lerner index: the constant return to scale in every industry and constant sectoral Lerner
index over time. While it is more than likely that constant return to scale will not occur
in every industry, the robustness of this hypothesis seems more difficult to verify
empirically. This paper focuses more on verifying the latter, which is the constant Lerner
index over time. In order to calculate the Lerner index using the OECD methodology and
data, we now review the data issues related to the estimation of equation (6).

2.3 Data issues

With the exception of the cost of capital (R), all of the data for the nominal variables
[output (P*Q), labour (W*N), intermediate input (PM*M)] are from the 2004 OECD-
STAN database. STAN covers about 30 OECD countries for selected manufacturing and
non-manufacturing industries (2-3-4 ISIC-rev.3 digit) over the 1970-2003 period.
However, missing or unreported data, as well as the period covered differ widely across
countries. We also use the STAN database for real capital stock (K) variable except for
the U.S., where the data are from the Bureau of Labor Statistics (BLS), as it was not



available from STAN.® The countries selected for our analysis are those for which data
on gross capital stock were available from STAN and the U.S.” Finally, the rental price of
capital is not available from STAN and has been calculated using the same methodology
developed by Hall (1990) and simplified by Martins et al. (1996a):

R=((i~7,)+8) p, (®)

where i is the nominal long-term interest rate, 7, is the expected inflation rate, ¢ is the
discount rate corresponding to gross capital stock (5%) and py is the economy-wide
deflator for fixed business investment. All those variables are taken from the OECD
Economic Outlook (2006b).

The nominal long-term interest rates (i) were estimated by yields on benchmark
government bonds of 10 years. To calculate the rental price of capital, Maher (2005) uses
an economy-wide deflator for fixed business investment, which was not available in the
Economic Outlook database. Instead, we use the available deflator for total non-
residential business investment. The discount rate (J) is set to 5%, which is equivalent to
an average service life of 20 years. Finally, the inflation expectations (7, ) estimates

were generated using a Hodrick-Prescott (HP) (1997) filter applied to GDP deflator. The
OECD applies a 4 value of 1600 for the HP filter. However, according to Backus and
Kehoe (1992), the recommended 4 for annual data is 100 while Maravall & del Rio
(2001) suggest a A between 6 and 14. Finally, a more recent study done by Ravn and
Uhlig (2002) recommends a 4 of 6.25. Our conclusion is that the 1 term used by the
OECD, while appropriate for quarterly data is less appropriate for annual data. However,
we will see in the next section that the choice of 4 does not affect the estimated Lerner
indexes much for most countries and industries.

Finally, one problem that is often related to the calculation of the Lerner index, is the
inclusion in the price of the net indirect taxes (or net subsidies). The exclusion of taxes
has the effect of putting an upward (downward) bias to the real value of the parameter B.
Maher (2005) made a correction for taxes by applying an adjustment factor averaged over
all sectors for each country.® The adjustment factor is less than two percentage points in
most countries, ranging from 0.96 for Korea to 1.01 for Norway. The reason why the tax
adjustment is very small is that STAN already discounts value-added and corporate taxes
for most countries. When making our benchmarking analysis between countries, we take
into account the tax adjustment by using the same ratios calculated by Maher (2005).
Nonetheless, this remains a very rough estimation, as the weight is the same for every

% Real productive gross capital stock was available from the BLS from 1987-2004.

7 Capital stock series are not available for all countries and industries. In the Maher (2005) study, the
OECD computed new capital stock series where the data was not available by using the perpetual inventory
methods from gross fixed capital formation. They also made other hypothesis where gross fixed capital
formation was not available [see Annex 2 p.4 of Maher (2005) for more details]. Because of the
complexities involved in replicating exactly what they have done, we focus our analysis on the countries
and industries for which the capital stock data was available, which give information for most countries.
This also assures us that we have a comparable measure of capital used by the OECD.

¥ See Annex 2 p.5 of her paper for more details.



industry and taxation level is assumed to be constant over time. While it does not appear
to have a huge impact, Martins et al. (1996a) showed that taxation might differ widely
between industries.

In summary, to calculate our Lerner indexes, we used the same data and methodology
developed in the OECD paper written by Maher (2005), the only difference in our
methodology being a small change in the calculation of rental price of capital due to
limited data availability.

3. Analysis
3.1 Comparison of our results with the latest OECD study

In their 2005 paper, the OECD estimated the Lerner index for 17 OECD countries over a
certain number of industries.” The results from the OECD study are compared with our
results (see Table 1) obtained by estimating equation (6). According to Annex 2 of the
Mabher (2005) paper, the estimation period for the coefficients is for 1975-2002 at most
and shorter for some countries and sectors. However, no more information is given.
Considering that we use the same data source as the OECD, we are confident that we
estimated the same periods of time by country and industry. Table Al in the Annex
shows that the time-period used for the regressions differs widely among countries and
industries.

As expected, most of our estimates are comparable with the OECD. This is not a surprise
since technically, the only difference between their methodology and ours is the choice of
deflator (see previous section) entered in the calculation of the rental price of capital.
Nonetheless, some results are significantly different, mainly in the non-manufacturing
sector. For Canada, significant differences occurred in the Electricity, Gas & Water
supply and Financial Intermediation sectors where our coefficients are almost twice the
value of theirs. Hence, a small change in the calculation of rental price of capital
(deflator) might have an important impact for some industries.

Like the OECD, we also used a 4 of 1600 for the HP filter in the calculation of the price
of capital. We saw in the preceding section that this value might not be appropriate. We
tested the sensitivity of the results by comparing different 4 (6.25, 100 & 1600). In
general, this difference in method does not change the value of the coefficient estimated,
except for some industries in Finland and Germany where it varies a lot. These
differences might be explained by country-specific data factors. However, based on our
previous discussion, a A of 6.25 is used for the remainder of the paper.

? See Table 1, Annex 1 of Maher (2005). As per our verification with the OECD, even if it is written that
their estimations are “Mark-ups”, it is in fact the Lerner indexes that are presented. The results presented in
this paper are for the Lerner index only. Nonetheless, as we have seen earlier, this does not change our
analysis, as mark-ups are only a simple transformation of the latter.



3.2 Testing for the Robustness of the Model

The main purpose of this paper is to test for the robustness of the estimates and its
potential impact in an international benchmarking exercise of competition intensity. We
used more disaggregated industry-level data for Canada over the 1981-2001 period to
conduct our tests (see Table 2)."

A common way to test for robustness is to look at the stability of the model over time. In
recursive least squares, the equation is estimated repeatedly, using increasingly larger
subsets of the sample data. We used three different recursive tests: CUSUM, CUSUM of
squares [Brown et al. (1975)] and recursive coefficients. The first two are based on the
cumulated sum of the residuals while the recursive coefficient enables us to trace the
evolution of estimated coefficients as more and more of the sample data is used in the
estimation. The idea behind these tests is to examine whether the parameters of the
model are stable across various sub samples.

We conducted the recursive tests for the Canadian industries. The model shows some
instabilities for the CUSUM square tests in most manufacturing industries, particularly in
the beginning of the 1990s. This is confirmed by the recursive coefficient test where a
structural breakdown seems to occur over the same period. This is particularly obvious
for the Wood product and Pulp & Paper products industries where there is a jump in the
Lerner index around 1992-94 (see Figures 1 and 2). Chow (1960) tests were also
performed over those years and confirm a structural breakdown during that period. This
breakdown could be associated with the Free Trade Agreement (FTE) and the North
American Free Trade Agreement (NAFTA) that Canada signed with the U.S. and
Mexico. It could also be related to the economic recession that happened in the
beginning of the 1990s. A lot of instability also occurs in the service sector. For
instance, the Finance, Insurance, Real Estate & Business Services (FIRE) and the
Wholesale & Retail trade show a constant downward trend over the 1981-2001 period for
the recursive coefficient test (see Figures 3 and 4). All those results suggest that the
model is unstable over time in calculating the Lerner index. This questions one of the
main assumptions of the model, namely the constant sectoral Lerner index over time.

Figures 5 and 6 compare the average Lerner index in selected manufacturing and non-
manufacturing industries in Canada in 1981-2001 and two sub-periods 1981-1990 &
1991-2001. The index is higher over the 1991-2001 period than for the 1981-1990 period
in all the manufacturing industries except the one for Chemical products. In contrast, it
decreased in all non-manufacturing industries, but Construction over the same period.
These results provide additional evidence on a possible structural breakdown in the
beginning of the 1990s and the sensitivity of the results according to the period chosen.

10 We chose that period to maximize the number of industries available. We also tested these estimates for
the 1972-2001 period for the few industries where data was available (not presented here) and conducted
further tests for other countries. The results of all these additional tests do not change our conclusions
presented in this paper.



Finally, most international benchmarking exercises using the Hall (1988) &

Roeger (1995) approach involve a high industrial level of aggregation because of data
constraints. These estimations assume that there is no volatility within a specific
industrial aggregation. We do not have a lot of disaggregated data available, but we
conducted this benchmarking exercise for some industries where it was possible. Figure
7-8 & 9 show some examples of the differences that might exist within an industry in the
FIRE, Transport, Storage & Communication and Textile industries respectively. Hence,
by using a high-level of aggregation, we might loose some pertinent information
considering all the variation that could occur within some industries.

3.3 International Benchmarking Analysis

Bearing in mind the potential problems associated with the robustness of the model
mentioned in section 3.2, this section carries out an international benchmarking analysis
by using the same period of time for every country and industry. We also look for the
evolution in ranking through time between two sub-periods, 1981-1990 and 1991-2001.

Table 3 shows our estimates of the Lerner index for 9 OECD countries that have data
available for the 1981-2001 period. It shows Canada’s ranking compared to other
countries, the highest rank representing the highest Lerner index. We have seen that a
higher Lerner index is often associated with lower competition intensity. Canada ranked
first or second in 7 of the 12 manufacturing industries, suggesting that competition
intensity in Canada might be lower compared to other countries. In the non-
manufacturing sectors, the results are mixed. Canada ranks first in the Electricity, Gas &
Water Supply sector by having an index much higher than the other countries and ranks
second in Mining, Transport & Storage and Post & Telecommunications. Canada
appears to have a fairly low Lerner index estimate in Construction and Wholesale &
Retail trade, ranking last in those sectors, suggesting a higher level of competition.

However, a simple exercise shows the sensitivity in the rankings. More precisely, we
look at the possible changes in Canada’s ranking by adding and subtracting one standard
error of Canada’s Lerner index value and then comparing those values with the regular
Lerner index of the other countries (see Table 3). By doing this simple test, we can see
that Canada’s ranking might be highly volatile in some industries, particularly in the
manufacturing sector. For example, Canada ranked first in the Transport Equipment
sector, but could also ranked last within one standard error. These outcomes suggest that
we have to be very careful in the interpretation of the benchmarking results, as the rank
might be highly volatile. The comparisons between countries might even be completely
irrelevant in the case where the Lerner indexes are not statistically different.

As discussed in section 3.2, a structural breakdown might have occurred in Canada in the
beginning of the 1990s. Figures 10 and 11 compare Canada’s ranking among selected
OECD countries in manufacturing and non-manufacturing sectors between the 1981-1990
and 1991-2001 periods. The black line takes into account plus or minus one standard
error in the Lerner index for Canada and its potential impact on the ranking. In the
manufacturing sector, Canada’s ranking increased in all industries, except the one for



Chemical & Chemical products, over the 1991-2001 period, suggesting a lower level of
competition. In the non-manufacturing sector, Canada’s ranking remained unchanged or
increased over the 1991-2001 period, suggesting an increase in competition intensity vis-
a-vis the other countries.

We have to bear in mind that the interpretation of the results assumes that the Lerner
index is a good proxy to measure market power or competition intensity. The following
section provides a discussion of limitations involved in the use of mark-ups (or Lerner
index) in conducting such exercises.

4. Discussion

Our findings suggest that the approach used by the OECD to benchmark competition
intensity across countries by estimating Lerner indices by industry is not robust. In
particular, the previous section shows considerable volatility in the estimates (and
implied rankings) for almost all Canadian industries. We have shown that the results are
quite sensitive to factors such as data availability (e.g. rental price of capital), the time
period chosen (e.g. structural breakdowns), and the level of industrial aggregation.

As mentioned earlier, we know mark-ups are an imperfect measure of competition
intensity. As pointed out by Maher (2005, p.5.) some country- or industry-specific factors
might have to be considered: “In addition to usual statistical measurement errors, some
service sectors are dominated by large public firms where accounting may follow
different criteria than those followed in the business sector. Some industries may be very
small in some Member countries, possibly magnifying the aggregate impact of
accounting or statistical in individual firms.” For example, Martins et al. (1996b) argue
that high mark-ups in the Canadian Electricity, Gas & Water Supply sector are likely to
be related to natural resource (ricardian) rents because a significant part of the electricity
generation is based on cheap and abundant hydro-power. In this case, high mark-ups do
not necessarily represent lower competition intensity of a highly regulated industry, but
may instead reflect lower cost due to the important resource endowment. In other words,
we know that we have to be very careful in the comparison of mark-ups, and particularly
in a cross-country analysis. But many economists still consider mark-ups as one of the
most reliable indicators of market power (e.g. Nickell, 1996). The obvious question is to
ask what we can infer from the benchmarking of mark-ups in terms of competition
intensity across countries.

Besides important differences in statistical and accounting procedures or resource
endowment across countries, there is another important factor that can mislead the
comparison of mark-ups across countries. In particular, a cross-country comparison of the
Lerner index is problematic since we seldom know if it is variations in prices (i.e. market
power) or costs (i.e. technical efficiency) that determines the estimate of the index.

In Figure 5, we have shown that the Lerner index has increased in almost all
manufacturing industries in Canada between the period of 1981-1990 and 1991-2001.
Also, we have shown that Canada’s ranking increased over time compared to other



countries in the manufacturing sector (Figure 10). Does this mean that competition
intensity has decreased in Canada over that period?

In section 3.2, we argued that a structural break appears to have occurred in many
manufacturing industries at the beginning of the nineties. With the important reduction in
trade costs for many Canadian manufacturing industries following the FTA & NAFTA
agreements, we would expect competition intensity to increase (see Trefler, 2004). In
other words, as the Canadian market becomes more open and trade costs are reduced, we
would think that competition intensity would increase as more firms have access to the
market. Companies in Canada compete with more competitors located in broader
geographic areas.

However, we do not have sufficiently detailed information on the cost structure of
industries across countries in order to test that claim. A higher (lower) mark-up of
Canadian industries compared to the U.S. could simply mean lower (higher) cost or
higher (lower) productivity. This is a particularly important issue for the international
comparison of mark-ups because the benchmarking implicitly makes the assumption that
the marginal costs are the same across countries. In light of the literature showing
important and persistent productivity differences across countries, the likelihood that an
industry’s cost or productivity differs significantly between countries is high (for example
see Bartelsman and Doms, 2000).

In addition, an increase of competition intensity in an industry could also be associated
with higher mark-ups in the presence of sunk costs and heterogeneous (cost) firms. First,
the industry’s mark-up is usually estimated by calculating the weighted average of the
Lerner index (PCM) where the weight is given by a firm’s market share in the industry.
Second, empirical evidence shows that competition tends to marginalize inefficient firms
by reducing their output level.'' Therefore, when competition intensity increases and
output is reallocated to the most efficient firms in an industry, the weight of the most
efficient firms in the industry increases and raises the Lerner index of the industry. When
combined with the presence of (exogenous or endogenous) sunk costs, increased
competition intensity and higher mark-ups can persist over time (see Sutton, 1991).
Given the extensive empirical trade literature trade showing the importance of firm
heterogeneity and sunk costs (see Greenaway and Kneller, 2007) these factors could
explain the increase of the Lerner index in many Canadian manufacturing industries in
the beginning of the nineties.

Finally, despite being more robust than the commonly used measure of competition such
as the HHI, in many cases mark-ups are not monotonic in competition. For example,
Boone (2000) shows that mark-ups can sometimes give an incorrect view of the degree of
competition in a market. He proposes an alternative indicator based on the interaction
between profits and efficiency (cost) called relative profit measure (RPM). More
consistent with the theoretical predictions of game-theoretic models, the intuition behind
the RPM is that in a more competitive market, marginally competitive firms are punished
more harshly in terms of profit. In other words, if competition increases, the more

" For example, see Baldwin and Gu (2004), Schimtz (2005) and Syverson (2004a, 2004b).
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efficient firms will gain more profits (or lower losses) than the less efficient firms in the
market. The opposite should happen if competitive pressures are reduced. This approach
has the advantage of taking costs into account and proves itself to be monotonic in
competition intensity. Using simulated data, Boone et al. (2005) shows that in markets
where goods are symmetrically differentiated and firms have different marginal cost,
traditional measures of competition, such as the Lerner index, can be poor indicators of
competition intensity while the RPM performs well. They then test the RPM empirically
using UK firm-level data and compare it with the Lerner index. They find that RPM is
generally positively correlated with the index both over time and across industries, but
that there is a significant number of industries where it was not the case. This again
suggests that we have to be careful in the interpretation of the Lerner index, as it may not
be correlated with the intensity of competition.

5. Conclusion

According to several recent OECD studies, competition intensity appears to be relatively
strong in Canada compared to other OECD countries. This claim is partly based on the
benchmarking of mark-ups in (aggregated) industries across countries. This paper
analyses the robustness of such an international benchmarking exercise using the models
used by the OECD to estimate mark-ups.

Based on aggregated industry data, we find that such a benchmarking exercise is
substantially influenced by sensitivities related to several underlying assumptions such as
the time period selected, the level of (industry) aggregation and the rental price of capital.
A simple statistical test shows large variations in the rankings of competitive intensity for
Canada when compared to other countries. We then discuss several difficulties involved
with the interpretation of the Lerner index in a cross-country setting such as the
importance of persistent productivity differentials across countries, firms’ cost
heterogeneity within an industry, entry barriers created by sunk costs, and the non-
monotonic relationship between mark-ups and the degree of intensity of competition.

In light of the aforementioned analysis and analysis, we conclude that competitive
intensity estimated with Lerner indices obtained from models developed by Hall (1988)
and Roeger (1995) offer rather unreliable evidence about the relative intensity of
competition in an industry across countries and that they should be used, at best, with
great caution to assess the intensity of competition in a country.
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Table 1: Lerner Index comparisons between our calculations (CP) and the OECD results, 19752002 *

(std. dev. in italics)

[ CAN({[DS8) USA @098 | GER(QD99 [ FRAMDS | DEUMOD) [ FIN(OD) [ mA¢o0) | BEL(IO0) | DMK (.00 | ESP (.00
Industry Narne |SIcd | OECD]| P |OECD] P | OECD] CP | OECD| ©F | OECD] CF | OECD] CF | OECD| CF | OECD| CP | OECD]| CP | OECD] CP
Manufacturing Industries
Texdiles, Textile Products, Leather and Footwear 17-18 013 | 012 009 | 0 010 010 | 009 | 008 014 | 00 | 014 012 | 016 | 017 0.0s 012 (012 013 0.14
[2Xe a0z a.07 Q02 04 6.0z [eXek) 8 a.0f a.0f
Wiood and Products of Wood and Cork 20 0.25 022 0.19 0.158 016 0.16 0.05 0.14 0.14 0.18 017 0.22 0.z22 012 0.10 018 (019 016 0.19
0.02 0.04 0.02 0.03 0.04 .04 0032 0032 0.02
Pulp, Paper, Paper Products, Printing and Publishin{21-22 0z0 [ 020 013 012 012 | 013 | 013 019 | 024 | 023 020 | 018 | 018 014 013 | 010 |00 | 018 017
0.04 0.02 007 0.06 0.02 .07 0.02 0.02 0.02
Other Non-metallic Mineral Products 26 022 [ 022 017 | 0.24 | D18 016 | 0L6 | 012 019 | 015 | 0.24 022 | 022 | 023 017 015 | 047 |07 | 0.8 021
[eXebs 207 .02 [2Xek} [2Xe a.03 [eXek) a0z a0z a0z
...Fabricated Metal Products 28 013 | 013 | 012 | 070 o.o7 01 | 017 | 019
ooz 003 0.0z
Food Products, Beverages and Tobacco 15-18 013 | 012 009 | 017 | 01 010 | 014 | 015 012 | 012 | 010 010 | 014 | 013 0.09 009 | 008 |008 | 013 012
0.07 0.04 0.0f 007 a.01 0.01 .07 0of 0of 0of
...Basic Metals 7 07 [ 017 0.05 015 | 015 | 018 047 | 010
[eXebs 8 .04 0.02 5 5 5
...Machinery and Equipment, NEC 29 0.6 | 018 018 | 012 013 | 019 | 023 013 | 013 | 017 017 | 015 | DB 020 021 00g (o009 015
[eXes 004 0.0z [eXeks 2Xek} 0.0z .07 o.or ooz 0.03
Manufacturing NEC; Recycling 36-37 o008 | 009 0.10 013 012 | 013 | 013 016 | 012 | 017 018 | 017 | 018 0.06 006 | 015 |[0.14 | 015 0.18
0.02 0.0f 0.02 0.03 0.02 .07 0.02 0.02 0.02
Chemical, Rubber, Plastics and Fuel Products 23-25 012 [ 012 0.15 012 014 | 011 013 016 | 015 | 015 015 | 013 | 013 0.09 0.1 011 (010 | 017 017
[eXek) 0.02 002 204 0.02 002 0.03 0.02 0.02
...Electrical and Optical Equipment 30-33 014 | 018 013 014 | 075 | 018 013 022 020 | 047 | 017 012 (o002 0.16
004 0.0z Q.07 0.03 .07 ooz 0.03
Transport Equipment 34-35 013 [ of 010 0.07 0.1 0.08 0.09 017 016 | 014 | 010 0.09 009 | 008 01 0.08
0.02 0.02 0.04 0.07 0.02 0.02
Non Manufacturing Industries
Electricity, Gas and Water Supply 40-41 035 | 0B5 0.20 015 027 | 033 037 | 039 | 037 042 | 030 | 025 023 019 | 041 | 0.42 0.54
0.02 0.02 0.09 0.04 0.035 0.08 0.04 0.07
Wholesale and Retail Trade; Repairs 50-52 016 | 021 014 | 032 | 018 025 [ 024 012 | 018 | 0.25 024 | 045 | 0.47 028 [0.30 0.35
002 a.04 003 002 0.02 001 0.03 0.02
Transport and Storage 60-63 026 [ 025 0.18 010 022 [ 020 013 | 025 | 033 03 018 [ 018
[eXes [eXeks 002 0.07 ooz
Post and Telecommunications B4 035 [ 039 0.28 0.21 040 [ 048 0358 | 043 | 036 031 0z24 (025
0.02 0.07 0.06 0.08 0.04
Financial Intermediation B5-67 014 [ 025 025 | 026 | 021 032 | 020 | 025 0.18 0.34 042 | 032 | 033 039 | 035 | 042 0.3
[eXek) a.04 0.10 003 8 0.04 002 007 0.05 0.06
.......Other Business Activities 74 020 | 06 0.28 0.44 | 040 | 018 018 020 (o021
.02 .03 6.0z a0z

Mote: OECD values taken from OECD (2005), Annex 1: Tables and Figures: Table 1
Tax adjustment added from OECD (2008), Annex 2; Estimation of Mark Ups: Table A2.1, the adjustrment is specified brackets after each country's name

(. ) refers to non-significant (at the 95% confidence level) or not available values
™ Period differs by country and industry (see Annex Table 1)
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Table 2: Estimates of Lerner Index by Sector 1981-2001, Canada

81-01
ISIC3 Sector Coefficient Std.Dev. t-stat p-value R2 Nob

01-99 Grand Total 0.226 0.008 27.359 0.000 0.974 21
01-05 Agriculture, Hunting, Forestry and Fishing 0.347 0.053 6.503 0.000 0.678 21
01-02 Agriculture, Hunting and Forestry 0.340 0.055 6.207 0.000 0.657 21
05 Fishing 0.469 0.066 7.145 0.000 0.718 21
10-14 Mining and Quarrying 0.772 0.055 14.144 0.000 0.909 21
10-12 Mining and Quarrying of Energy Producing Materials 0.853 0.050 17.068 0.000 0.936 21
13-14 Mining and Quarrying Except Energy Producing Materials 0.587 0.049 12.040 0.000 0.878 21
15-37 Total Manufacturing 0.137 0.016 8.408 0.000 0.765 21
15-16 Food Products, Beverages and Tobacco 0.118 0.019 6.332 0.000 0.618 21
17-19 Textiles, Textile Products, Leather and Footwear 0.134 0.018 7.357 0.000 0.709 21
17-18 ....Textiles and Textile Products 0.136 0.019 7.281 0.000 0.700 21
17 | Textiles 0.179 0.027 6.509 0.000 0.654 21
18 ... Wearing Apparel, Dressing and Dying of Fur 0.118 0.018 6.509 0.000 0.669 21
19 ....Leather, Leather Products and Footwear 0.148 0.040 3.731 0.001 0.408 21
20 Wood and Products of Wood and Cork 0.218 0.028 7.683 0.000 0.739 21
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.226 0.046 4.859 0.000 0.537 21
23-25 Chemical, Rubber, Plastics and Fuel Products 0.117 0.031 3.741 0.001 0.359 21
23 ....Coke, Refined Petroleum Products and Nuclear Fuel 0.006 0.048 0.116 0.909 0.001 21
24 ....Chemicals and Chemical Products 0.223 0.033 6.729 0.000 0.678 21
24ex2423|........ Chemicals Excluding Pharmaceuticals 0.237 0.036 6.568 0.000 0.671 21
2423 |....... Pharmaceuticals 0.253 0.052 4.835 0.000 0.528 21
25 ....Rubber and Plastics Products 0.131 0.026 4.978 0.000 0.495 21
26 Other Non-metallic Mineral Products 0.229 0.020 11.384 0.000 0.855 21
27-35 Basic Metals, Metal Products, Machinery and Equipment 0.136 0.021 6.510 0.000 0.674 21
27-28 Basic Metals and Fabricated Metal Products 0.154 0.022 7.140 0.000 0.714 21
27 ....Basic Metals 0.167 0.024 6.941 0.000 0.705 21
28 ....Fabricated Metal Products, Except Machinery and Equipment 0.136 0.024 5.770 0.000 0.611 21
29-33 Machinery and Equipment 0.166 0.027 6.057 0.000 0.645 21
29 ....Machinery and Equipment, n.e.c. 0.177 0.022 8.150 0.000 0.766 21
30-33 ....Electrical and Optical Equipment 0.182 0.036 5.121 0.000 0.559 21
34-35 Transport Equipment 0.114 0.027 4.281 0.000 0.447 21
34 ....Motor Vehicles, Trailers and Semi-trailers 0.134 0.027 4.916 0.000 0.523 21
35 ....Other Transport Equipment 0.160 0.073 2.191 0.041 0.186 21
351 | Building and Repairing of Ships and Boats 0.138 0.089 1.547 0.138 0.104 21
353 | Aircraft and Spacecraft 0.226 0.116 1.949 0.066 0.159 21
352+359 |........ Railroad Equipment and Transport Equipment n.e.c. 0.210 0.046 4572 0.000 0.510 21
36-37 Manufacturing nec; Recycling 0.088 0.030 2.935 0.008 0.251 21
40-41 Electricity, Gas and Water Supply 0.670 0.046 14.556 0.000 0.913 21
45 Construction 0.095 0.010 9.630 0.000 0.814 21
50-55 Wholesale and Retail Trade; Restaurants and Hotels 0.201 0.017 11.975 0.000 0.877 21
50-52 Wholesale and Retail Trade; Repairs 0.218 0.019 11.195 0.000 0.862 21
51 ....Wholesale, Trade & Commission Excl. Motor Vehicles 0.138 0.029 4.784 0.000 0.499 21
55 Hotels and Restaurants 0.138 0.011 12.050 0.000 0.874 21
60-64 Transport and Storage and Communication 0.286 0.019 15.464 0.000 0.923 21
60-63 Transport and Storage 0.238 0.020 12.161 0.000 0.880 21
64 Post and Telecommunications 0.401 0.027 15.103 0.000 0.919 21
65-74 Finance, Insurance, Real Estate and Business Services 0.475 0.022 21.120 0.000 0.957 21
65-67 Financial Intermediation 0.248 0.026 9.430 0.000 0.815 21
70-74 Real Estate, Renting and Business Activities 0.592 0.031 18.873 0.000 0.947 21
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Table 3: Lerner Index for Selected Industries With Tax Adjustment, 19812001

{with standard dewiation in italics)

ISIC rev. CAN FIN FRA GBR ITA NZL BEL ESP DNK Canada’s
Industry Name 3 {0.98) {1.00} {0.99) {0.99) {1.00} {1.00} {1.00} {1.00} {1.00} Ranking”
MANUFACTURING
15.16 0116 0.102 0.157 0.100 0.125 0.149 0.072 0.125 0.075 a
Food Products, Beverages and Tobacco a.018 Q.07 f.022 Q.02 a.004 a.04a Q.03 8013 2095 (2=7)
1719 0131 0.131 0.065 0.082 0168 0.094 0137 0.124 3
Textiles, Textile Products, Leather and Footwear Qs ooz XV Q.05 eXeivk) a.022 . Q014 Q047 2-8)
20 0.214 0.213 0.137 0.214 0.105 0,152 0.210 2
Wood and Products of Wood and Cork Q.023 Q.043 . Q2.098 Q.008 Q.0338 Q025 2.034 (-
2122 0.221 0.230 0.126 0.110 0.154 0.150 0.187 0.096 2
Pulp. Paper, Paper Products, Printing and Publishing 0046 0035 o0t Q.o 0008 Q0235 D026 QLAZ3E (-3
23 0111 0194 .
-...Coke, Refined Petroleum Products and Nuclear Fuel 0048 0035 .
24 0218 0.202 0.141 0116 0.262 0.212 2
...-Chemicals and Chemical Products 00352 0056 .02z Q008 .00 0.052 )
26 0.224 0.254 0.128 0.168 0.235 0.256 0.176 0.171 0.166 4
Other NHon-metallic Mineral Products a8.020 a9.031 8047 2.823 8.007 8.032 09,030 8.027 2.029 3
2728 0.151 0.152 0.082 0.057 0.144 0.146 0.135 0119 0.116 2
Basic Metals and Fabricated Metal Products a0z 9023 024 a.az2z2 a.006 8.025 9.035 a.0i1s 2827 (i-5)
29 0173 0161 0.2z20 0120 0170 0.093 2
Machinery and Equipment, n.e.c. ek BREE 023 LeXei b 0005 Q828 i
0.178 0.239 0.147 0.113 0.174 0.109 2
8 . f 3033
....Electrical and Optical Equipment 0.035 9.035 X 9.0z 0.005 . . 9032 )
o111 0.089 0.098 0.100 0.031 1
. 3435
Transport Equipment 0026 . 053 . 0008 . a.aia Q837 . g
36.37 0.057 0173 0.155 0.111 0,154 0.153 0.154 0.153 =}
Manufacturing nec; Recycling 0029 [eNerk] o020 el r feXelels) 0.024 G020 G823 7
NON MANUFACTURING
0105 0.340 0.411 0.426 0.420 0.353 0.312 a
Agriculture, Hunting. Forestry and Fishing 0052 [eXedv] ey oz 0.023 S.a50 (45
0.757 0.244 0.570 0.358 0.577 2
. . 10-14
Mining and Guarrying 0.054 0085 0.023 0.055 0045
0.657 0.434 0.340 0.097 0.335 0.432 1
P 4041
Electricity, Gas and Water Supply 0.045 O.0EL 0.030 0031 0.025 9055
15 0.093 0.132 0.146 0.262 0.149 a
Construction 0098 0.023 0024 0.005 0.074 .
50.52 0.213 0.256 0.233 0.477 0.256 =1
Wholesale and Retail Trade; Repairs [eNeh ) [eXerdv] 0058 0007 G055
55 0.135 0.096 0.272 0.303 0.216 4
Hotels and Restaurants 0.011 o.01a o024 0.008 . 0.030
0.234 0.322 0.209 0.184 0.131 2
6063
Transport and Storage Q019 Q015 0021 0.028 QAZ0
64 0393 0.372 0.457 0.343 0.250 2
Post and Telecommunications G026 a.027 o407 o054 G55 [ecd]

*Possible Ranking for Canada, specified in brackets under the regular ranking, was obtained by adding and subtracting one standard error to Canada's Lerner Index value and then
comparing those values with the regular Lerner Indices of other countries. For example, in the food product industry, if one adds the standard error to Canada's Lerner Index value and

cormpares it to the regular values of the other countries, Canada would be ranked 3rd. If one subtracts a standard error from the Lerner Index and compares, Canada would be ranked Fth.

Mote: Tax adjustment added from OECD (2005), Annex 2; Estimation of Mark Ups: Table A2.1, the adjustment is specified brackets after each country's name. MNew Zealand is the only

exception, and it is assumed to need no tax adjustrment

[ . ) refers to not available or not significant (at the 95% confidence level) values.
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Fig.1: Wood Products Recursive Coefficients, Canada
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Source: I calculations based on QECD data.
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Fig. 2: Pulp, Paper and Paper Products Recursive
Coefficients, Canada (ISIC 21-22)
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Source: I calculations based on OECD data.
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Fig. 3: FIRE Recursive Coefficients, Canada (ISIC 65-74)
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Fig. 5: Canada Lerner Index for Selected Manufacturing Industries
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Fig. 6: Canada Lerner Index for Selected Non-Manufacturing Industries
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Fig. 7: Lerner Index in the Finance, Insurance, Real Estate and Business Services Industry, and its
Constituent Sub-Industries for the 1981-2001 period (Canada)
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Note: Finance, Insurance, Real Estate and Business Services industry (ISIC 65-74) comprises of the Financial Intermediation industry (ISIC
65-67) and of the Real Estate, Renting and Business Activities industry (ISIC 70-74).
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Fig. 8: Lerner Index in the Transport, Storage and Communications Industry, and its Constituent
Sub-Industries for the 1981-2001 period (Canada)
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Note: The Transport and Storage and Communication industry (ISIC 60- 64) |s comprised of the Transport and Storage (ISIC 60 63)

and

Post and Telecommunications (ISIC 64) industries.

Source: IC calculations based on OECD data.
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Fig. 9: Lerner Index in the Textile and Leather Manufacturing Industry, and its Constituent Sub-
Industries for the 1981-2001 period (Canada)
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Note: The Textiles, Textile Products, Leather and Footwear industry (ISIC 17-19) comprises of the Textiles (ISIC 17), Wearing Apparel,
Dressing and Dying of Fur (ISIC 18) and Leather, Leather Products and Footwear (ISIC 19) industries.

Source: IC calculations based on OECD data.
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Fig. 10: Comparison of Canadian Lerner Index Ranking Among Selected OECD Countries for
Selected Manufacutring Industries (Tax Adjusted):
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Note: Standard error bars were obtained by adding and subtracting one standard error from Canada's Lerner Index value, and comparing them with the regular values of
the other countries. For example, in the food product industry for the 1981-1990 period, if one adds a standard error to Canada's Lerner Index value and compares it to the
regular values of the other countries, Canada would be ranked 5th. If one subtracts a standard error from the Lerner Index and compares, Canada would be ranked 8th.
Tax adjustments were obtained from OECD (2005), Annex 2; Estimation of Mark Ups: Table A2.1.

Only countries which had significant Lerner Index values for both time periods were used in this comparison.

Source: IC calculations based on OECD data.

Fig. 11: Comparison of Canadian Lerner Index Ranking Among Selected OECD Countries for
Selected Non- Manufacutring Industries (Tax Adjusted):

# of Countries Available:
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Note: Standard error bars were obtained by adding and subtracting one standard error from Canada's Lerner Index value, and comparing them with the regular values of
the other countries. Tax adjustments were obtained from OECD (2005), Annex 2; Estimation of Mark Ups: Table A2.1.

Only countries which had significant Lerner Index values for both time periods were used in this comparison.
Source: IC calculations based on OECD data.
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Table A.1. Estimation of Lerner Index by Sector and Country

ISIC.3 Sector Coefficient Std. Dev. T-stat p-value R2 Nob  Period
Canada |17-19 Textiles, Textile Products, Leather and Footwear 0.119 0.015 8.005 0.000 0.704 27 75-01
20 Wood and Products of Wood and Cork 0.223 0.021 10.479 0.000 0.808 27 75-01
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.201 0.042 4.757 0.000 0.465 27 75-01
26 Other Non-metallic Mineral Products 0.223 0.016 13.870 0.000 0.881 27 75-01
28 ....Fabricated Metal Products 0.135 0.025 5.319 0.000 0.569 21 81-01
15-16 Food Products, Beverages and Tobacco 0.123 0.014 8.849 0.000 0.748 27 75-01
27 ....Basic Metals 0.173 0.025 6.955 0.000 0.707 21 81-01
29 ....Machinery and Equipment, NEC 0.183 0.023 8.041 0.000 0.760 21 81-01
36-37 Manufacturing NEC; Recycling 0.089 0.024 3.614 0.001 0.327 27 75-01
23-25 Chemical, Rubber, Plastics and Fuel Products 0.120 0.026 4.619 0.000 0.445 27 75-01
30-33 ....Electrical and Optical Equipment 0.184 0.037 5.012 0.000 0.549 21 81-01
34-35 Transport Equipment 0.111 0.017 6.577 0.000 0.624 27  75-01
40-41 Electricity, Gas and Water Supply 0.658 0.035 18.759 0.000 0.931 27  75-01
50-52 Wholesale and Retail Trade; Repairs 0.214 0.021 10.328 0.000 0.842 21 81-01
60-63 Transport and Storage 0.253 0.019 13.021 0.000 0.893 21 81-01
64 Post and Telecommunications 0.400 0.025 15.852 0.000 0.926 21 81-01
65-67 Financial Intermediation 0.258 0.026 9.863 0.000 0.829 21 81-01
USA coefficient Std. Dev. T-stat p-value R2 Nob  Period
17-19 Textiles, Textile Products, Leather and Footwear 0.112 0.032 3.494 0.004 0.427 15 88-02
20 Wood and Products of Wood and Cork 0.158 0.038 4.122 0.001 0.533 15 88-02
26 Other Non-metallic Mineral Products 0.247 0.070 3.514 0.003 0.399 15 88-02
28 ....Fabricated Metal Products 0.104 0.032 3.241 0.006 0.423 15 88-02
15-16 Food Products, Beverages and Tobacco 0.172 0.037 4.646 0.000 0.577 15 88-02
27 ....Basic Metals 0.055 0.050 1.106 0.287 0.050 15 88-02
29 ....Machinery and Equipment, NEC 0.186 0.044 4.206 0.001 0.557 15 88-02
50-52 Wholesale and Retail Trade; Repairs 0.325 0.037 8.865 0.000 0.826 15 88-02
65-67 Financial Intermediation 0.261 0.046 5.712 0.000 0.657 15 88-02
74 | Other Business Activities 0.165 0.018 9.062 0.000 0.837 15 88-02
Great Brtiain coefficient Std. Dev. T-stat p-value R2 Nob  Period
17-19 Textiles, Textile Products, Leather and Footwear 0.103 0.012 8.299 0.000 0.715 28 75-02
20 Wood and Products of Wood and Cork 0.157 0.018 8.676 0.000 0.736 28 75-02
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.122 0.018 6.755 0.000 0.628 28  75-02
26 Other Non-metallic Mineral Products 0.163 0.019 8.359 0.000 0.718 28 75-02
15-16 Food Products, Beverages and Tobacco 0.103 0.011 9.494 0.000 0.769 28 75-02
29 ....Machinery and Equipment, NEC 0.136 0.021 6.463 0.000 0.662 22 81-02
36-37 Manufacturing NEC; Recycling 0.121 0.010 11.884 0.000 0.839 28  75-02
23-25 Chemical, Rubber, Plastics and Fuel Products 0.146 0.024 6.006 0.000 0.564 28 75-02
30-33 ....Electrical and Optical Equipment 0.146 0.021 7.095 0.000 0.705 22 81-02
34-35 Transport Equipment 0.045 0.031 1.467 0.154 0.072 28  75-02
40-41 Electricity, Gas and Water Supply 0.168 0.117 1.437 0.176 0.143 13  90-02
65-67 Financial Intermediation 0.321 0.105 3.071 0.010 0.427 13  90-02
France coefficient Std. Dev. T-stat p-value R2 Nob  Period
17-19 Textiles, Textile Products, Leather and Footwear 0.064 0.016 3.944 0.001 0.363 28  75-02
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.134 0.010 13.078 0.000 0.856 28 75-02
26 Other Non-metallic Mineral Products 0.123 0.031 4.000 0.000 0.357 28 75-02
15-16 Food Products, Beverages and Tobacco 0.156 0.015 10.668 0.000 0.796 28 75-02
29 ....Machinery and Equipment, NEC 0.231 0.018 13.023 0.000 0.853 24 79-02
36-37 Manufacturing NEC; Recycling 0.129 0.016 7.933 0.000 0.697 28  75-02
23-25 Chemical, Rubber, Plastics and Fuel Products 0.127 0.017 7.320 0.000 0.634 28 75-02
30-33 ....Electrical and Optical Equipment 0.177 0.013 13.360 0.000 0.862 24  79-02
34-35 Transport Equipment 0.085 0.023 3.643 0.001 0.300 28 75-02
40-41 Electricity, Gas and Water Supply 0.333 0.023 14.565 0.000 0.895 25 78-02
50-52 Wholesale and Retail Trade; Repairs 0.242 0.026 9.267 0.000 0.786 24  79-02
60-63 Transport and Storage 0.200 0.017 11.784 0.000 0.857 24  79-02
64 Post and Telecommunications 0.484 0.073 6.599 0.000 0.646 24  79-02
65-67 Financial Intermediation 0.248 0.035 7.134 0.000 0.681 24  79-02
Germany coefficient Std. Dev. T-stat p-value R2 Nob  Period
17-19 Textiles, Textile Products, Leather and Footwear 0.104 0.041 2.529 0.030 0.379 11 92-02
20 Wood and Products of Wood and Cork 0.143 0.031 4.591 0.001 0.499 11 92-02
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.242 0.059 4.101 0.002 0.522 11 92-02
26 Other Non-metallic Mineral Products 0.151 0.046 3.326 0.008 0.470 11 92-02
28 ....Fabricated Metal Products 0.097 0.055 1.770 0.107 0.152 11 92-02
15-16 Food Products, Beverages and Tobacco 0.121 0.007 17.235 0.000 0.964 12 91-02
27 ....Basic Metals 0.153 0.039 3.881 0.003 0.563 11 92-02
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Table A.1. Continued

Finland ISIC.3 coefficient Std. Dev. T-stat p-value R2 Nob Period
17-19 Textiles, Textile Products, Leather and Footwear 0.123 0.016 7.451 0.000 0.672 27 76-02
20 Wood and Products of Wood and Cork 0.173 0.043 4.027 0.000 0.384 27  76-02
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.198 0.032 6.273 0.000 0.602 27  76-02
26 Other Non-metallic Mineral Products 0.219 0.028 7.936 0.000 0.695 27 76-02
28 ....Fabricated Metal Products 0.165 0.017 9.810 0.000 0.778 27 76-02
15-16 Food Products, Beverages and Tobacco 0.098 0.013 7.253 0.000 0.643 27 76-02
27 ....Basic Metals 0.166 0.021 7.912 0.000 0.705 27 76-02
29 ....Machinery and Equipment, NEC 0.166 0.022 7.616 0.000 0.678 27 76-02
36-37 Manufacturing NEC; Recycling 0.178 0.020 8.840 0.000 0.721 27 76-02
23-25 Chemical, Rubber, Plastics and Fuel Products 0.153 0.024 6.356 0.000 0.586 27  76-02
30-33 ....Electrical and Optical Equipment 0.203 0.030 6.751 0.000 0.637 27 76-02
34-35 Transport Equipment 0.159 0.044 3.604 0.001 0.323 27 76-02
40-41 Electricity, Gas and Water Supply 0.422 0.044 9.550 0.000 0.766 27  76-02
50-52 Wholesale and Retail Trade; Repairs 0.244 0.016 14.869 0.000 0.893 27 76-02
60-63 Transport and Storage 0.313 0.014 21.825 0.000 0.948 27  76-02
64 Post and Telecommunications 0.309 0.045 6.830 0.000 0.634 27 76-02
65-67 Financial Intermediation 0.417 0.043 9.696 0.000 0.783 27 76-02
74 ... Other Business Activities 0.164 0.024 6.787 0.000 0.639 27 76-02

Italy coefficient Std. Dev. T-stat p-value R2 Nob  Period
17-19 Textiles, Textile Products, Leather and Footwear 0.173 0.005 31.566 0.000 0.980 21 81-01
20 Wood and Products of Wood and Cork 0.222 0.009 24.594 0.000 0.968 21 81-01
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.178 0.012 15.110 0.000 0.918 21 81-01
26 Other Non-metallic Mineral Products 0.231 0.013 17.117 0.000 0.934 21 81-01
15-16 Food Products, Beverages and Tobacco 0.134 0.005 24.444 0.000 0.967 21 81-01
29 ....Machinery and Equipment, NEC 0.162 0.008 20.074 0.000 0.951 21 81-01
36-37 Manufacturing NEC; Recycling 0.177 0.008 23.007 0.000 0.963 21 81-01
23-25 Chemical, Rubber, Plastics and Fuel Products 0.132 0.017 8.020 0.000 0.762 21 81-01
30-33 ....Electrical and Optical Equipment 0.173 0.009 19.171 0.000 0.944 21 81-01
34-35 Transport Equipment 0.104 0.013 8.043 0.000 0.763 21 81-01
40-41 Electricity, Gas and Water Supply 0.248 0.047 5.238 0.000 0.556 21 81-01
50-52 Wholesale and Retail Trade; Repairs 0.470 0.011 41.728 0.000 0.988 21 81-01
65-67 Financial Intermediation 0.326 0.025 13.301 0.000 0.898 21 81-01

Belgium coefficient Std. Dev. T-stat p-value R2 Nob  Period
17-19 Textiles, Textile Products, Leather and Footwear 0.038 0.019 2.023 0.053 0.122 28  75-02
20 Wood and Products of Wood and Cork 0.105 0.027 3.832 0.001 0.350 28 75-02
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.134 0.021 6.511 0.000 0.594 28 75-02
26 Other Non-metallic Mineral Products 0.154 0.024 6.538 0.000 0.613 28 75-02
15-16 Food Products, Beverages and Tobacco 0.086 0.014 6.256 0.000 0.580 28 75-02
29 ....Machinery and Equipment, NEC 0.210 0.074 2.850 0.029 0.530 7 96-02
36-37 Manufacturing NEC; Recycling 0.063 0.023 2.691 0.012 0.212 28  75-02
23-25 Chemical, Rubber, Plastics and Fuel Products 0.105 0.031 3.352 0.002 0.285 28 75-02
30-33 ....Electrical and Optical Equipment 0.052 0.075 0.696 0.512 0.007 7 96-02
34-35 Transport Equipment 0.091 0.018 5.023 0.000 0.480 28  75-02
40-41 Electricity, Gas and Water Supply 0.195 0.064 3.038 0.023 0.595 7 96-02
50-52 Wholesale and Retail Trade; Repairs 0.074 0.035 2.144 0.076 0.426 7  96-02
65-67 Financial Intermediation 0.388 0.072 5.431 0.002 0.828 7  96-02

Denmark coefficient Std. Dev. T-stat p-value R2 Nob Period
17-19 Textiles, Textile Products, Leather and Footwear 0.123 0.014 8.957 0.000 0.748 28 75-02
20 Wood and Products of Wood and Cork 0.186 0.026 7.094 0.000 0.650 28 75-02
21-22 Pulp, Paper, Paper Products, Printing and Publishing 0.098 0.017 5.699 0.000 0.542 28  75-02
26 Other Non-metallic Mineral Products 0.172 0.022 7.842 0.000 0.691 28 75-02
15-16 Food Products, Beverages and Tobacco 0.085 0.012 7.195 0.000 0.657 28 75-02
29 ....Machinery and Equipment, NEC 0.092 0.023 4.028 0.000 0.375 28 75-02
36-37 Manufacturing NEC; Recycling 0.145 0.017 8.294 0.000 0.717 28 75-02
23-25 Chemical, Rubber, Plastics and Fuel Products 0.100 0.024 4.128 0.000 0.365 28  75-02
30-33 ....Electrical and Optical Equipment 0.121 0.024 5.065 0.000 0.482 28  75-02
34-35 Transport Equipment 0.069 0.043 1.611 0.119 0.087 28 75-02
40-41 Electricity, Gas and Water Supply 0.421 0.045 9.397 0.000 0.765 28  75-02
50-52 Wholesale and Retail Trade; Repairs 0.302 0.027 11.037 0.000 0.818 28 75-02
60-63 Transport and Storage 0.159 0.019 8.191 0.000 0.713 28  75-02
64 Post and Telecommunications 0.249 0.039 6.369 0.000 0.593 28 75-02
65-67 Financial Intermediation 0.423 0.048 8.809 0.000 0.742 28 75-02
74 | Other Business Activities 0.208 0.023 9.198 0.000 0.758 28 75-02

25



Table A2: Lerner Index for Selected OECD countries and Industries, 1981-2001, 1981-1990 and 1991-2001

Canada 810 8150 9101

ISIC.3 |Industry Name Coeficient Std.Dev.  t-stat prvalue R2  |Coeficient Std.Dev.  t-stat pvalue R2  |Coefficient Std.Dev t-stat p-value R2
15-16  |Food Products, Beverages and Tobacco onmg 0me 632 0000 0B8] 0097 0018 5263 0001 0783 0475 00k 4884 0.001 0.553
17-19  |Textiles, Textile Products, Leather and Footwear 0.134 0018 7357 0.000 0.708 0121 0.023 5214 0.00 0.751 0178 0032 5570 0.000 0E19
20 Waod and Products of Wood and Cork 0218 002 7EE3 0000 07 018 0022 8.2 0000 0882 0.3 0,083 SRR 0000 07H
21-22 |Pulp, Paper, Paper Products, Printing and Publishing 0.2% 0046 48589 0000 0A3F) 0BE 0.042 380 0004 0E0Bl 0% 0089 4433 0.001 0623
23 ....Coke, Refined Patraleutn Products and Muclear Fuel 0006 0048 016 0809 0001 0009 0082 013 0913 0027 0ms 0080 0249 0803 0090
24 ...Chemicals and Chemical Products 023 003 E729 0000 0678 0232 004 EE0A 0000 077 0494 0064 0% 03 030
26 COther Non-metallic Mineral Products 025 0020 11384 0000 0855 026 0023 9772 0000 083 029 0042 5662 0000 0656
27-28  |Basic Metals and Fabricated Metal Products 0154 002 7140 0000 07140 0042 0.0 5825 0000 0785 021 0,043 4313 0002 055
29 ...Machinery and Equipment, n.e.c 0a77 002 8150 0000 O7eBl 04159 002 6367 0000 0804 024 0.042 5677 0000 0676
30-33  |....Electrical and Optical Equipment 0182 003% 5121 0000 05830 0054 0028 557 0000 075 02 0078 3140 001 0,49
34-35  |Transport Equipment 0114 0027 4.281 0.000 0.447 0.089 0.027 3232 0010 0532 0.183 0053 3466 0.006 0.486
36-37  |Manufacturing nec; Recycling 0088 00%0 29% 000 0.2 000 0.0% 153 0188 0208 0165 0047 3605 0006 0419
0105  |Agriculture, Hunting, Forestry and Fishing 0347 0053 6503 0000  0.678) 0400  0.077 5308 0001 0752 0247 0.068 3625 0005 0472
10-14  |Mining and Quarrying 0772 005 14144 0000 0909 0775 0.078 989 0000 0899 0767  0.084 9437 0.000 0885
4041 |Electricity, Gas and Water Supply 0.670  0.046 1455 0000 0913 0695  0.053 13226 0000 0949 0593 0094 6.341 0000 0717
45 Construction 0.095 0010 9630 0000 0814 0094 0015 6149 0000 0772 0402 0012 8.641 0000 0881
50-52  |Wholesale and Retail Trade; Repairs 0218 009 11185 0000 0882 0242 0016 15320 0000 08E2} 0061 0.0% 17 0T 0iE7
55 Hotels and Restaurants 013 001 120680 0000 0874 0954 0.009 16826 0000  0B8E3| 008 0023 3675 0004 DA
G0-63  |Transport and Starage 02% 0020 12,161 0000 0880l 0256 0026 9E70 0000 0O 0477 0028 B398 0000 0649
4 Post and Telecommunications 0.40 0,027 15103 0000 0913 0429 0.0 16909 0000 0869 0299 0056 5344 0O 071
USA 81-m 8190 9101

ISIC.3 {Industry Name Cosficient Std.Dev.  tstat p-value R2  [Coefficient StdDev.  t-stat pralue R2  [Coefficient Std.Dev. t-stat p-value R2
158-16  |Food Products, Beverages and Tobacco 0190 0042 4566 0001 0B
17-19  |Textiles, Textile Products, Leather and Faotwear 0.098 0.021 4641 0.001 0673
20 WWood and Products of Wood and Cork 0134 0.037 369 0.005 0.562
23 ....Coke, Refined Petroleurn Products and Nuclear Fuel 0326 0053 6172 (.000 0.791
24 ....Chemicals and Chemical Products 0153 003 4946 0.00 0.662
26 Other Non-metallic Mineral Products 0242 0.0 274 0.021 0.205
2728 |Basic Metals and Fabricated Metal Products 0064 0030 2104 0082 017
29 ...Machinery and Equipment, n.e.c 0.2m 0.045 AR07 0.001 0670
45 Construction 0472 0020 8477 0.000 0861
50-52  |Whalesale and Retail Trade; Repairs 030 004 739 0000 0787
55 Hotels and Restaurants . 0188 0020 9520 0000 0861
Germany 8101 8180 90

15103 {Industry Name Coeficient Std.Dev.  t-stat prvalue R2  [Coeficient StdDev.  t-stat pralue R2  [Coefficient Std.Dev. t-stat g-value R2
158-16  |Food Products, Beverages and Tobacco 0120 0005 237860 0000 0982
0105  |Agriculture, Hunting, Forestry and Fishing 0232 0011 20466 0000 0977
10-14  |Mining and Quarrying 0252 0.205 123 0247 0036
50-52  |Wholesale and Retail Trade; Repairs 0174 om7 10 486 0.000 07
G0-63  [Transport and Storage . 0214 0.023 9333 0.000 01,855
Finland 8101 8180 91-m

ISIC.3  |Industy Name Coeficient Std.Dev.  t-stat prvalue R2  |Coeficient Std.Dev.  t-stat pvalue R2  |Coefficient Std.Dev t-stat p-value R2
15-18 |Food Products, Beverages and Tobacco 0102 0017 5941 0.000 0.634 0.088 0.019 4720 0.00 0.651 03 0032 4082 0.002 0612
17-19  |Textiles, Textile Products, Leather and Foatwear 043 0.0 E162 0000 OS2l 04120 0.0 E068 0001 0R07[ 0151 0.040 3802 0004 0480
20 Waod and Products of Wood and Cork 0213 0043 4974 0000 0&S0[ 0189 0.050 3768 0004 05| 023 0O0M 338 0007 058
21-22 |Pulp, Paper, Paper Products, Printing and Publishing 0230 00% B4 0000 077 0478 0039 4577 0001 0F9%8[ 0200 0056 5174 0000 0E6M
23 ...Coke, Refined Patraleutn Products and Muclear Fuel 01N 0,049 226 003 04730 03 0039 2826 0017 0338 0A05  0A06 0589 0.6 0098
24 ...Chemicals and Chemical Products 0202 00% 56% 0000 OG0Bl 0204 003 6066 0000 0730 0498 0073 277 00 0.387
26 Other Non-metallic Mineral Products 0254 003 §263 0000 O7ES) 0269 0045 6023 0000 0763|0236 0044 539 0000 073
27-28  |Basic Metals and Fabricated Metal Products 0158 0023 693 0000 o708 0457 0.033 4786 0001 0677 0162 0034 4779 0.001 0,649
29 ...Machinery and Equipment, n.e.c 0.161 0,026 6245 0000 0ROl 0161 0.047 3m 0008 0506 0060 0030 5295 0000 074
30-33 Electrical and Optical Equipment 0239 0035 6879 0.000 0.700 0210 0.051 4139 0.003 0.651 0255 0.049 5220 0.000 0715
34-35  |Transport Equipment 0.0% 0054 1768 0092 013%| 003 00% 0702 0A01 004 0127 0049 2688 0027 0399
36-37  |Manufacturing nec; Recycling 0178 0023 777 000 07 ) 0138 0022 8906 0000 080l 0151 0.04 3685 0004 0A73
0105  |Agriculture, Hunting, Forestry and Fishing 0411 0.040 10.288 0000 0835 033 0038 8764 0000 0776 0524 0062 8488 0000 08M
10-14  |Mining and Quarrying 0244 0065 3752 0.0 0394 029  0.1M0 2699 0025 0366 0475 0.067 2617 0026 0399
40-41  |Electricity, Gas and Water Supply 043 0044 9891 0000 0828 0472 0058 8194 0000 0845 0360  0.069 5246 0.000 0669
45 Construction 0.139 0023 6.090 0.000 0.649 0.103 0.031 1.356 0.008 0.489 0.165 0.032 5.154 0.000 0.707
50-52  |Whalesale and Retail Trade; Repairs 025 0020 12782 0000 0B9O[  02% 0018 13044 0000 083 028 0.0% 7812 0000 0818
55 Hotels and Restaurants 0.0% 009 EA%0 0000 OA72 0089 0015 E773 0000 0815 0.0 0,042 213 0088 0285
G0-63  |Transport and Starage 032 0ma 17926 0000 0941 0299 0026 11403 0000 0819 0353 0023 15554 0000 0593
G4 Post and Telecommunications 0372 0027 135973 0000 0803 031 0.026 12123 0000 0827 0448 0038 11825 0000 0872

Mote: The number of observations is not included, since for every period only the countries and industries that had data for all vears were included. Therefore, the nurmber of absenvations was equal to the number of years in the period
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Table A2 Continued

France 8101 8190 9-m

ISIC.3  [Industry Mame Coeficient Std.Dev.  t-stat p-value R2  |Coefficient Std.Dev.  t-stat p-value R2  |Coefficient Std.Dev.  t-stat p-value R2
15-18 |Food Products, Beverages and Tobacco 0188 0022 7086 0000 0708 042 0032 4464 0002 0577 023 003 703 0000 0818
1718 [Textiles, Textile Products, Leather and Footwear 0068 0.0M4 2872 0009 0263 0063 OO% 1752 O0M4 0ose) om 00 3517 0006 0548
2122 |Puly, Paper, Paper Products, Printing and Publishing 0127 004 9081 0000 0803 04 OO B2 0000 07 012 0O SB45 0000 0742
23 ...Coke, Refined Petraleurn Products and Nuclear Fuel 01%  003% 553 0000 0604 0489 OO 531 0001 D& 0208 0067 62 00z 0400
id Other Mon-metallic Mineral Products 0128 0047 205 003 019 0102 0064 1884 0148 0728 DX 007 3443 0006 049
27-28  |Basic Metals and Fabricated Metal Products 0ogs 00 343 0003 03 0O 0O 2084 0067 0292 013 0O% 3504 0003 058
29 ...Machinery and Equigmert, n.e.c 022 00 9387 0000 0783 027 OOE B35 0000 0814 0963 0048 339 0007 05M
30-33 | Electrical and Optical Equipment 0148 04 BESS 0000 07 0159 O3 12408 0000 4s0p Ol 004 224 008 03%
34-35 |Transport Equipment 0oas  00: 2671 005 047 0057 0040 1441 0183 o088 0180 0087 263 005 034
36-37  |Manufacturing nec; Recycling 0186 002 7E9 0000 0783 0064 OOE G266 0000 0784 o0mE 0O 3196 000 04
0105  |Agriculture, Hunting, Forestry and Fishing 043 0032 1351 0000 049 0428 0038 MA7A 0000 095 0440 0.069 6371 0000 0790
4041 (Electricity, Gas and Water Supply 0343 00n 1188 0000 0859 0344 002 27487 0000 0985 032 0071 4793 0001 0.688
45 Construction 0148 004 6190 0000 0655 0457 0.028 5504 0000 070  0.M3  0.082 2185 0084 0235
50-52  |Wholesale and Retail Trade; Repairs 023 00 GOst 0000 0646 026 0049 4577 0001 0698 021 003 3596 0005 0557
55 Hotels and Restaurants 074 004 M 000 08 028 007 9819 0000 0863 0298 0049 G064 0000 07N
B0-83  |Transport and Storage o 00z 97 0000 08% 0200 09 03y 00l 4wy 023 0048 487 000 0Ee7
B4 Post and Telecommunications 0462 0108 4257 0000 0467 0480 0047 10067 0000 0813 0430 0248 1733 014 023
Great Britain 8101 8190 9-m

ISIC3 [Industry Name Coefficient Std.Dev.  t-stat p-value RZ2  |Coefficient  Std.Dew. tstat prvalue R2  |Coefficient Std.Dew. t-stat prvalue R2
15-18 |Food Products, Beverages and Tobacco IRTI i BA76 0000 0782 0084 0013 637 0000 0807 048 0017 B543 0000 0843
1718 [Textiles, Textile Products, Leather and Footwear 0oas 001s 5628 0000 061Z  00% 0009 923 0000 0804 00F 0046 1543 0184 0180
20 Wood and Products of Wood and Cark 013 0o 7130000 0708 0046 OO GEIS 0000 0828 009 0046 216 00e 0o
2122 |Puly, Paper, Paper Products, Printing and Publishing o 0oy JEIZ 0000 073 0103 OO 5760 0001 0 013 0O BORY 0000 0E%0
23 ...Coke, Refined Petraleurn Products and Nuclear Fuel 0040 003 143 027 020 00sE 00t 1079 0309 424 004 0042 %3 038 0%
4 ....Chemicals and Chemical Products 0143 004 G297 0000 0gsd) 0450 OOk 4318 0002 06| 0123 008 428 0002 051
id Other Mon-metallic Mineral Products 0o 004 7243 0000 072 0183 0O 7Ef 0000 0861 0048 00w 0BT 0E06 003
27-28  |Basic Metals and Fabricated Metal Products 00ss 0022 2642 006 023 0063 008 2148 0060 0300 003 0042 ngss o412 00e7
29 ....Machinery and Equigment, n.e.c IR i BS28 0000 0708 00Z 0 0Ou B4 0000 08%| 014 0049 2344 001 0248
30-33 | Electrical and Optical Equipment IRAE ] 5452 0000 053 00 0O 5313 000 078 0087 0049 1774 007 0200
34-35 |Transport Equipment ooe  0.0M 063 053 0062 000 0OF% 0z8r 070 0393 0040 003 0783 0469 0083
36-37  |Manufacturing nec; Recycling oz ooz a0st 0000 0790 o0q00 oo 9524 0000 0808 0960 0OA BEET 0000 0465
0105  |Agriculture, Hunting, Forestry and Fishing 0288 0074 3M3 0003 0599
10-14  |Mining and Quarrying 0755  0.0%4 8051 0000  0.806
40-41  |Electricity, Gas and Water Supply 0293 0039 7518 0000 0815
45 Construction 084 0022 6364 0000 0848
55 Hatels and Restaurants 0155 0043 3618 0005 007
Italy 8101 8190 9-m

ISIC.3 [Industy Name Coeficient Std.Dev.  t-stat p-value R2  |Coefiicient 5td.Dev.  t-stat prvalue R2  |Coefiicient Std.Dev.  t-stat prvalue R2
15-18 |Food Products, Beverages and Tobacco 0125 0004 FBEA 0000 0983) 0423 0003 403 0000 0893 0084 O3 12286 0000 08F
1718 [Textiles, Textile Products, Leather and Footwear 0168 0003 &0388 0000 0982 0470 0004 40341 0000 0893 0048 000 1782 0000 0967
20 Wood and Products of Wood and Cark 0214 006 3030 0000 0986 04 0006 38EGr 0000 089 024 0OA 0183 0000 08%
21-22  |Pulp, Paper, Paper Products, Printing and Publishing 0184 0003 20190 0000 0950 0483 OO00F AE 0000 08 0188 0.0 472 000 068
23 ....Coke, Refined Petraleum Praducts and Nuclear Fuel 003 00# 1226 024 Ooop 00e0 0ms 2788 0022 0188 00ed 040D 8% 0&e4 0030
4 ....Chemicals and Chemical Products 016 0003 te06D 0000 087 OM3 om0 M4 0000 08X 0148 001 7H1 0000 081
id Other Mon-metallic Mineral Products 023 0007 31848 0000 0979 0249 0008 Z8A48 0000 0886 00F OO By71 oo0 0882
27-28  |Basic Metals and Fabricated Metal Products 0144 0006 283 0000 0969 045 0006 223M 0000 08 0130 o0 7081 0000 081
29 ...Machinery and Equigmert, n.e.c 0170 0005 34040 0000 0881 0473 0004 48579 0000 0898 0MEs 00 G443 0000 0800
30-33 | Electrical and Optical Equipment 0174 0008 323 0000 0979 O 0004 475 0000 08% 014 0O B3 0000 078
34-35 |Transport Equipment 009 000 1182 0000 0870 O0#2 0007 134 0000 083 017 OOE G02M 0000 07
36-37  |Manufacturing nec; Recycling 0184 0005 &6 0000 0986 08 000F  ZBX8r 0000 0885 0068 OO0 16211 0000 0948
0105  |Agriculture, Hunting, Forestry and Fishing 0420 0042 36463 0000 0984 0410 0007  A078 0000 0997 0550 0.039 4455 0000  0.947
10-14  |Mining and Quarrying 0570 0023 24305 0000 0964 057 0020 29118 0000 0986 0475 0.092 5171 0000 0716
4041 (Electricity, Gas and Water Supply 0097 00n 3094 0006 02820 007 00N 232 05 037 0350 0.0v7 4573 0001 0603
45 Construction 0269 0005 50470 0000 0992 0269  0.005  G6962 0000 0997 0275 0022 12571 0000 0937
50-52  |Wholesale and Retail Trade; Repairs 0477 0007 6548 0000 0995 0481 0004 112v7E 0000 089 0422 0032 13075 0000 0944
55 Hotels and Restaurants 0308 0003 39434 0000  O9GY) 0306 0009 34043 0000 08 033 0OM5 13331 0000 0944

Mate: The number of obsenvations is not included, since for every period only the countries and industries that had data for all years were included. Therefore, the number of observations was equal to the number of years in the period.
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[Table A2 Continued )

New Zealand 5101 41490 101

ISIC.3 [Industy Name Coefficient Std.Dev.  tstat p-value R2 |Coeficient Std.Dev.  tstat prvalug R2  [Coeficient Std.Dev.  tstat pvalue R2
15-37  [Total Manufacturing 0.0 000 13652 0000 0901 0439 D015 9110 0000 0870) 0454 0M5 10564 0000 087
15-18  |Food Products, Beverages and Tobacco 0148 003 787 0000 072 014 008 a842 0000 o oM7 o 00k 329 00| 03
17-18  [Textiles, Textile Products, Leather and Footwear 00 ooz 4271 0000 0489 08w 00A 424 0002 0851 0138 0080 16 011 018
26 Uther Mon-retallic Mineral Products 02 002 7989 0000 0¥ 0M3 0 008 637 0000 0vesl 033 0oW 4307 00 0472
27-28  |Basic Metals and Fabricated Metal Products 0de 004 o8 0000 OBSG| 013 000 4504 0002 0844 023 0099 3908 0013 048
36-37  [Manufacturing nec; Recycling 0153 00 G447 0000 0BM| 0062 0030 G467 0000 073 0M08 008 2119 0060 0056
0105 |Agriculture, Hunting, Forestry and Fishing 0383 0023 1695 0000 0933 0377 0025 1504 0000 09M 044 0056 736 0000 073
10-14  Mining and Quarrying 0358 0.085 4204 0000 0458 0339 043 2508 0033 0261 0423 0.087 4850 0001 0647
4041 |Electricity, Gas and Water Supply 033 0025 13040 0000 04920 0350 0029 M1.945 0000 094 0266 0.057 4699 0001 0530
45 Construction 0.149 0014 10388 0000 0443 043 0017 6050 0000 081 0490 004 7579 0000 08¥
50-52  [Wholesale and Retail Trade; Repairs 0289 0080 4863 0001 0G4
i Hatels and Restaurants . o . 0214 0083 1420 0oy 03n
G0-83  [Transport and Storage [UNLEE BB 0000 0BE3  oafz 00 ame oot 0¥ 02% 004 4128 00 0488
4 Past and Telecommunications 0343 0084 64001 0000 0BE3] 0346 0.080 43 0002 00 034 0ow 4058 0002 0406
Belgium 5101 41490 101

ISIC.3 [Industy Name Coefficient Std.Dev.  tstat p-value R2 |Coeficient Std.Dev.  tstat prvalug R2  [Coeficient Std.Dev.  tstat pvalue R2
15-18  |Food Products, Beverages and Tobacco ooe 0o G182 0000 0Bss|  0me 0016 G35 0000 0ms 07 0019 248 003 03
17-18  [Textiles, Textile Products, Leather and Footwear 0053 00M TE® O 00e 0124 0033 oot 0gs7 0528 0039 00 002 3878 000 0863
20 Wood and Products of Wood and Cork 0s 00 2863 005 0Z&7| OMe 0068 1768 0 02| 0087 0043 20 00e 022
21-22  |Pulp, Paper, Paper Products, Printing and Publishing 01E 0023 G456 0000 0B7R|  0M82 008 G127 0000 0806 0143 0082 M3 0 04
23 . Coke, Refined Petroleurn Products and Muclear Fuel 03 00 0763 0484 006 4m@0 0046 857 088 001 00et 008 1629 013 025
24 . Chemicals and Chemical Products 0262 0040 Go8s 0000 0B 0F4 0048 G185 0000 0803) 0042 0740 1190 022 o
26 Uther Mon-retallic Mineral Products 01 00 o886 0000 0BH| o 0o0F G899 0000 08X 0M63 0072 2259 0048 033
2728 |Basic Metals and Fabricated Metal Products 015 003 3866 0002 033 0w 0o 27 00z o4y o oow 188 0083 024
34-35 |Transport Equipment [INLE 92 0000 0A%3| 00w 004 g4 0004 0BG 0104 0020 3481 0006 0ad0
36-37 [Manufacturing nec; Recycling 00Es 0032 203 0085 0785 001 0030 2672 00F 0438 003 0082 0888 O&70 0o
Spain 5101 41490 101

ISIC.3 [Industry Mame Coeficient Std.Dev.  tetat  palue R2  |Coeficient Std.Dev.  tstat  poalue R2  |Coeficient Std.Dev.  tstat  pvalue R2
15-18  |Food Products, Beverages and Tobacco 015 003 993% 0000 08x| 0Mm o 0o 794 0000 08| 00w 0ow 5578 000 07
17-19  |Textiles, Textile Praducts, Leather and Footwear 0 0o 9867 0000 0M| 01sE 0018 9g42 0000 08w o0m 002 J4e8 0006 054
20 Wood and Products of Wood and Cork 0152 00s 597 0000 0BIO|  OMe4 0033 s00 000t 0v4| 0087 008 1706 0M9 0089
21-22 |Pulp, Paper, Paper Products, Printing and Publishing IS I 73 0000 0v0 028 00 a4 0000 0¥y 00 002 4593 0001 0673
23 . Coke, Refined Petroleurn Products and Nuclear Fuel 0120 0.13 -1.055 0316 0.09
24 ..Chemicals and Chemical Products . . . . n0s 0.0 A o 044
26 Uther Mon-retallic Mineral Products [INTAT— e 6324 0000 0BES9|  01% 006 a4 0000 0v2 oA 0ok 298 0ms 0454
2728 |Basic Matals and Fabricated Metal Products e noa G486 0000 0B 01w 00 9682 0000 0873 o0 E 004 13 0w 02
29 . Machinary and Equipment, n.e.c n0% 0030 1218 009 A0
30-33 ... Electrical and Optical Equipment . . . . 013% 0049 2756 000 0404
4-35  [Transport Equipment 00 0o 2903 0009 0Zr4| omsz 008l 150 08 o1vel Oom3 o 002 3887 0013 045
36-37 [Manufacturing nec; Recycling 0154 000 7AT7 0000 0] 0477 008 6319 0000 0vEl 0A00 006 3842 0003 0485
Denmark 5101 41490 101

ISIC.3 [Industy Name Coefficient Std.Dev.  tstat p-value R2 |Coeficient Std.Dev.  tstat prvalug R2  [Coeficient Std.Dev.  tstat pvalue R2
15-18  |Food Products, Beverages and Tobacco oovs 0o 490 0000 0549 o0 0018 8230 0001 0vs| 00es 008 1722 0me o0
17-18  [Textiles, Textile Products, Leather and Footwear 0124 0o 70 000 oMl 012 003 826 0001 0ved| 0130 0090 430 00 047
20 Wood and Products of Wood and Cork 0o 00 623 0000 0BES3| 026 0049 4428 0002 0Bl 007 0082 337 oo s
21-22  |Pulp, Paper, Paper Products, Printing and Publishing 0% 0023 4187 000 04F) o 008 e om3 o 0s2 ot 0043 2573 008 02%
23 . Coke, Refined Petroleurn Products and Muclear Fuel 0% 009 0934 032 0046 o0m 007 09 037 0044 ooz 002 0o 05 007
24 . Chemicals and Chemical Products 022 002 GE24 0000 0B8]  0M8s 00 4862 0000 0veS| 00 0082 4219 001 0456
26 Uther Mon-retallic Mineral Products 086 0029 o826 0000 0BI3| OMFs 00 4882 0001 0¥Z| 0148 0080 290 0md o 034
2728 |Basic Metals and Fabricated Metal Products 0e 00F 435 0000 0440 o7 003 4152 0003 0B31| 0200 0070 2881 006 0398
29 . Machinery and Equipment, n.e.c. 00 00M 326 0004 0330 oms 0032 207 0022 0454 O0M3 0 00w 1681 074 018
30-33 ..Electrical and Optical Eguipment 0e 002 3434 0003 03m| 4 008 440 0002 0BRO|  0AM 0083 125 0282 40
4-35  [Transport Equipment 0o 006 14 028 0ol 008 0100 08% 033 0042)  00eB 008 0679 0&13 0014
36-37  |Manufacturing nec; Recycling 015 003 6715 0000 0B30| 01s, 0019 G072 0000 0&e| 00 00 217 Lm0l
0105  |Agriculture, Hunting, Forestry and Fishing 032 0050 6260  0.000 0649 0342 0.066 176 0001 0748 0241 0.082 2925 0015 04T
10-14  [Mining and Quarnying 0877 0048 18095 0000 0933 0846 0093 9074 0000 0894 051 0047 1947 0000 0967
40-41  |Electricity, Gas and Water Supply 0432 009 780 0000 0729 0374 0.088 4263 0002  0667) 0530 0.05 9509 0000 0858
45 Construction 0.0%5 0029 1923 0069 0456 0047 0.026 1840 0099 0.2 0075 0064 14794 0268 0404
50-52  [Wholesale and Retail Trade; Repairs 02 0038 G834 0000 0B 036 0048 639 0000 0ms  OME 0046 2810 00 01e2
95 Hatels and Restaurants 02% 0030 727 0000 0v0|  OMed 002 7EO 0000 08es| 030 0083 5630 000 079
G0-83  [Transport and Storage 013 0o 643 0000 0B42) 06 008 a814 0000 oWy 0103 0.0 3033 om3 02
4 Past and Telecommunications 0250 0085 4533 0000 0409) 02% 0068 3450 0007 0449) 03 008 2890 006 0379
Mate: The number of chservatians is nat included gince far every perind anly the countries and industries that had data for all years were included. Therefore the number of ohservatians was equal o the number of years in the periad
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