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Abstract

Entry isimportant because new firms and new plants provide an important source of competition
to incumbents. They are a source of new products and technologies. In this paper, we outline the
size of the turnover in plants that have entered and exited the Canadian manufacturing sector
over each of the last three decades—1973-1979, 1979-1988 and 1988-1997. We also examine
the contribution of plant turnover to labour productivity growth in the manufacturing sector over
the three periods. Plant turnover makes a significant contribution to productivity growth as more
productive entrants replace exiting plants that are less productive. We also find that a
disproportionately large fraction of the contribution of plant turnover to productivity growth is
due to multi-plant or foreign-controlled firms closing down and opening up new plants. The
plants opened up by multi-plant or foreign-controlled firms are typically much more productive
than those opened by single-plant or domestic-controlled firms.

Keywords: productivity, entry and exit, plant turnover, multi-plant versus single plant firms,
multinational versus domestic firms
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Executive Summary

Productivity measures are usually produced for the entire economy or for an entire industry, not
for individual businesses. This macro growth is the result of the sum of the growth in the
underlying micro units that make up the population of firms.

Overall productivity growth may be the result of entry and exit or it may come from incumbents.
Within the population, it may be produced primarily by domestic as opposed to foreign
producers. Understanding which of the underlying producers are responsible for overal
productivity growth is important to public policy. If it comes mainly from entry and exit,
maintaining an open flexible economy that supports these adjustments is important. If it comes
mainly from domestic firms, then it may be that the foreign sector is no longer the vehicle for the
transfer of advanced technology to Canadathat it once was.

This paper is both methodological and empirical. The first part of the paper asks how we can
measure the contribution to overall productivity growth of the entry and exit components of firm
and plant turnover. We examine several formulae that have been used in the literature to
decompose the growth in productivity over time into separate entry and exit components. We
argue that the decompositions are all too often treated as mechanical exercises. Each of the
decompositions is mathematically correct; but the economic meaning underlying each depends
on implicit assumptions about the dynamic process that is taking place within the firm and plant
population. In particular, each formula is directly associated with a counterfactual assumption
about the replacement process at work in the population of firms and plants—the process that has
some businesses taking away market share from others.

The most frequently used formula assumes that entrants replace existing plants. We argue that
the empirical evidence suggests that, at least for Canada, entrants essentially replace exits. Small
firms and plants are not likely to replace larger existing firms and plants in most situations. New
firms are smaller than the average incumbent. They pay lower wages. They are less productive
(Baldwin and Rafiquzzaman, 1995). Competition takes place within subgroups of an industry
(Neuman, 1978). New small firms are more likely to compete against other small firms. In doing
S0, entrants are most likely to displace exits.

After outlining the methodological issues that must be resolved before measurement can take
place, the second section examines several empirical issues using the Canadian Census of
Manufactures and a special longitudinal database on plants that has been derived therefrom. It
examines changes that have occurred in each of the 1970s, the 1980s, and the 1990s. In doing so,
It poses the following questions:

1) How important isthe entry and exit process over the last three decades and has it changed?
Entry and exit are large. Some 40% of al manufacturing plants in existence in 1997 are new

plants that entered over the 1988-1997 period. Some 47% of the manufacturing plants operating
in 1988 were no longer in operation in 1997.
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When measured in terms of employment, entry and exit rates are lower but still significant. The
two comparable employment entry and exit rates for the 1988-1997 period are 20% and 27%,
respectively.

The employment share of entrants and exits has been higher in the 1980s and 1990s compared to
the 1970s. During the 1990s, exits have shot up relative to entrants, probably because of
restructuring that is associated with North American trade liberalization.

2) What isthe growth trajectory of entrants?

Entering plants undergo both a selection and a learning process as competition culls out less
productive plants and the survivors improve productivity. The paper examines the growth
process of entrants who came into existence in the 1980s and then survived over the 1990s. We
find that the output and employment of these entrants grows more quickly than incumbents who
also survive but the labour productivity of surviving entrants grows less quickly than surviving
incumbents. While entrants therefore learn enough to improve their productivity, they are not
learning as quickly as incumbent survivors.

On the other hand, those members of the entrant cohort who fail are much less productive than
those who survive. As aresult, the average productivity of a cohort of entrants tends to catch up
with the average productivity of incumbents—but this is caused by the culling of the less
efficient plantsin an entry cohort.

In summary, new plants that manage to survive are considerably more productive than those who
fail. They also become more productive than incumbents who fail. They are not more productive
than the average incumbent and they are, therefore, unlikely to have gained market share from
this group on average. Productivity decompositions that fail to recognize this fact will produce
misleading estimates of the contribution of entry to the productivity process. In particular, they
will tend to bias downward the contribution that entry makes.

3) How important is the contribution that is made by entry and exit to labour productivity
growth?

Entering plants are considerably more productive than the exiting plants that they displace. Using
continuing incumbents as the metric to which each is compared, we find that, during the period
1988-1997, entrants are 7% less productive than incumbents in 1997, while exits are almost 30%
less productive than incumbents in 1988—a difference of some 22 percentage points.

As a result of this differential, the paper argues that the correct calculations show that plant
turnover from entry and exit contributes 15% to 25% of labour productivity growth during the
1973-1979, 1979-1988, and 1988-1997 periods. It is important to note that it is not possible to
separate the effect of entry from exit; since one causes the other, it is the net effect of the two
taken together that is sensibly measured.
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The contribution that entry and exit make to productivity growth is generally larger than their
share of employment. But, over the three periods studied, their contribution to labour
productivity growth has been falling. Plant turnover contributes a quarter of productivity growth
in the 1973-1979 period, 20% in the 1979-1988 period, and 15% to 20% in the 1988-1997
period.

4) Arethe most productive plants growing most rapidly?

To better explain the nature of the growth process that is taking place in the continuing
population, we calculate correlations of labour productivity growth, output growth, employment
growth, and initial labour productivity and employment levels across continuing plants. Two
patterns consistently emerge.

First, there is virtually no correlation between output growth and initial labour productivity
growth. That is, if we divide the population of plants into two groups based on initial labour
productivity at the beginning of the period, we cannot predict future growth in market share.

Second, some plants do, however, gain market share. These plants also increase their share of
employment. There is a positive correlation between output growth and labour productivity
growth. There is a substantial shifting of relative position based on output that is associated with
changes in relative productivity.

5) Areall entrants equally important?

All entrants do not contribute equally to productivity growth. A disproportionately large share of
the contribution to labour productivity growth is due to foreign-controlled firms opening up or
closing down plants. This reinforces other research (Baldwin and Dhaliwal, 2000) that has found
foreign-controlled plants to be more productive than domestic plants and confirms that this
difference has been reinforced by changes at the margin of the population that come from entry
and exit.

The proportion of labour productivity growth that is accounted for by entry has been relatively
constant over the last three decades; but the share of this, that has originated in domestic plants,
has fallen over the period. Over the 1988-1997 period, foreign-controlled entrants account for
20% of employment of all entering plants and foreign-controlled exiters account for 28% of
employment of all exiting plants. But plant turnover of foreign controlled firms provides 60% of
the contribution from total plant turnover.

In summary, foreign-controlled plants have become increasingly important as a source of entry.
They have become increasingly large relative to domestic entrants. They have become
increasingly productive relative to both domestic entrants and relative to incumbents. The latter
increase was particularly large in the period post FTA and NAFTA.
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6) Aresmall single plant entrants the engines of growth?

The paper also examines the effect of the entry of small independent entrants as opposed to the
creation of new plants that are part of large multi-plant enterprises. The closed plant and new
plant associated with multi-plant firms are much larger than their counterparts in single-plant
firms. Almost all of the contribution of plant turnover to productivity growth is due to more
productive new plants of multi-plant firms displacing exiting plants of multi-plant firms.

It is aso noteworthy that the continuing plant contribution of multi-plant firms greatly exceeds
that of single-plant firms. A remarkable feature then of productivity growth in Canadian
manufacturing is the predominant role of multi-plant firms. Multi-plant firms account for almost
al of the productivity growth in Canadian manufacturing in the three periods we examined.
Multi-plant firms account for 85% of growth in labour productivity in the 1973-1979 period and
more than 90% of growth in the 1979-1988 and 1988-1997 periods. In 1997, multi-plant firms
produced 75% of output and employed 60% of workers in Canadian manufacturing. The plants
that are part of multi-plant firms accounted for 22% of all plants. The contribution of multi-plant
firms to productivity growth is much greater than their share of employment. All of this suggests
that small independent single-plant firms have had very little impact on aggregate productivity
growth.

7) Arethere differences across industries in the importance of entrants?

While there are substantial differences at the industry level in terms of the importance of entry,
the important issue addressed in this paper is the extent to which this changes over time. We find
that there are substantial similarities across time in the importance of entry and exit. This
indicates that the underlying forces that allow for turnover and renewal via entry and exit are
relatively constant.

The factor that strongly influences the contribution that is made by the entry of new plants and
the exit of old plants to productivity growth is the productivity of each group relative to
continuers or relative to one another. This variable will be determined by the ability of new
plants to adopt new technologies relative to existing plants. In turn, this will be a function of the
extent to which new technologies are best introduced into a new environment, or the extent to
which the new technologies are best combined with other technologies in existing plants.

Here there is much less stability across decades. This suggests that the underlying technological
factors that facilitate productivity growth via new entry are not stable over time. The paper then
proceeds to test whether changes in trade intensity might be related to entry and exit. We find
that increases in trade intensity (especialy in intra-industry trade) in the 1990s have been
associated with more entry and more exit and less net entry (gross entry less gross exit) on
balance.
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1. Introduction

A large number of plants enter and exit Canadian manufacturing every year. About 40% of the
manufacturing plants in 1997 are new plants that entered over the 1988-1997 period, while half
of the plantsin 1988 were no longer operating in 1997. The objective of this paper isto examine
the contribution of plant turnover to labour productivity growth in Canadian manufacturing over
the three periods: 1973-1979, 1979-1988 and 1988-1997. The last period has been accompanied
by a dramatic increase in export and import intensity as a result of the Free Trade Agreement
(FTA) between Canada and the United States. In examining the general behaviour of plant
turnover over the past three periods, we are looking for changes that may have resulted from
industrial restructuring associated with the increases in trade liberalization that have occurred in
the most recent period.

The sheer size of the amount of plant renewal taking place via plant openings and plant closings
is a testament to its importance. Competition is intense when the identity of the players change
and when firms are both closing and opening plants. Despite this, it is important to have
supportive evidence of an effect of plant turnover on the performance of an industry.

Productivity growth is an important measure of performance and new firms that establish new
plants affect the productivity of an industry. New firms experiment with new ideas and
processes. New firms provide an important source of competition. Unfortunately productivity
growth generally tends to be studied only at the aggregate industry level and therefore the effects
of entry per se on productivity growth have not been well delineated. While Geroski (1991) has
tried to relate technical progress, efficiency and productivity growth at the industry level to entry
rates, his approach is somewhat of a‘black-box’, using as it does aggregate industry productivity
measures and entry rates. It does not explore the process that is driving productivity at the micro-
level and, therefore, misses important detail. The link between productivity growth and entry
requires a more detailed examination of data at the plant and firm level.

Even when this is done, the evidence on the effect of turnover on productivity is mixed. Some
authors who have studied this phenomenon report that the contribution of entrants is relatively
small (Hazledine, 1985; Bailey, Hulten and Campbell, 1992; Griliches and Regev, 1995). More
recently, cross-country studies by the OECD (2001) suggest that it is not so much entry as exit
that matters. On the other hand, Baldwin (1995) and Haltiwanger (1997) argue that the entry of
new firms makes a substantial contribution to productivity growth.

The purpose of this paper is twofold. First, we examine the history of the last three decades to
see whether the contribution that entry has made to productivity growth in Canada has changed.
Second, we consider the alternate measures that have been suggested to capture the contribution
of entry to productivity growth. We not only revisit the ways in which the contribution of entry
to productivity growth may be measured but we explain the implicit differences in the
assumptions that underlie each. We then examine the extent to which the different approaches
yield different answers to the importance of entry in Canada. Finally, we ask whether particular
types of entry are more important than others.
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A number of previous studies have examined the implication of plant turnover for productivity
growth in Canadian manufacturing (Baldwin and Gorecki, 1991; Baldwin, 1995). Using a
longitudinal file developed from the Annual Census of Manufactures, Baldwin (1995) finds that
entrants are typically much more productive than exiting plants and concludes that about 30% of
labour productivity growth in Canadian manufacturing can be attributed to entry and exit over
the 1970-1979 period. In this paper, we extend the estimates presented in Baldwin (1995) to
subsequent periods and examine the difference in plant turnover between foreign- and domestic-
controlled plants, between multi-plant and single-plant firms, and across different industries.

A distinguishing feature of Canadian manufacturing is the large presence of foreign-controlled
plants (Baldwin and Dhaliwal, 2000). In 1997, foreign-controlled plants accounted for 10% of
the number of plantsin total manufacturing, contributing 30% of employment and half of output.
Consequently, in this paper, we examine the role of plant renewal among foreign-controlled
plants. In particular, we ask whether their contribution to productivity growth is larger than the
contribution that is made by the domestic sector and whether it has been changing over time. We
are particularly interested in finding out whether it has gone up in the post FTA period.

We aso examine the relative importance of plant turnover among multi-plant vs. single-plant
firms. New plants can be associated with the entry of a new firm or they can be associated with
an existing firm. One way of distinguishing between the two is to examine the effect of new
plants of single firms (which by definition have to be new firms) and the new plants that belong
to multi-plant firms (which by definition are existing firms). Baldwin (1995) argues that plants
started up by multi-plant firms are at the frontier of new knowledge and techniques and finds that
the start-ups by multi-plant firms are much more productive than average manufacturing plants.
But the contribution of the multi-plant as opposed to the single-plant group (de novo entrants)
has not previously been measured for Canada. This lacunae is rectified here.

The paper also examines the extent to which the plant renewal process is more important in some
sectors than others—both in terms of its size and its contribution to productivity growth. The
1990s have been characterized by rapid technical progress, especialy in those industries that
produce semi-conductors, computers and telecommunication equipment. Plant turnover is
perceived to be more rapid and new plants perceived to contribute more strongly to productivity
growth in the ICT (information and communication technology) sector than in other industries
(OECD 2001). To examine the issue, we divide all manufacturing industries into three broad
sectors: the core (ICT—related plus Chemicals), secondary and other sectors, and examine the
difference in plant turnover among the three sectors.

In Section 2 of this paper, we present alternative methodologies that have been used to
decompose aggregate productivity growth into components, one of which is taken to represent
the effect of plant turnover (entering and exiting plants), and another, that of continuing plants.
In Section 3, we discuss the interpretation that should be placed on the terms that are derived
from these traditional decompositions. In Section 4, we describe the data that are used.

! The core sector includes machinery, electrical equipment and chemicals where the dominant source of innovation
is product innovation. The secondary sector mainly undertakes process innovation while the “other” sector conducts
both product and process innovation (Robson, Townsend and Pavitt, 1988; Baldwin and Hanel, 2002).
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Section 5, the first empirical section, documents the extent of plant turnover for the
manufacturing sector as a whole, and examines the differences in average labour productivity
among entering, exiting and continuing plants.

Also, in Section 5, we examine the importance of selection versus learning in the post-entry
growth of new plants. One of the most important determinants of the impact of plant turnover on
productivity growth in the long run is the post-entry growth of entering plants. Entering plants
typically undergo both a selection and learning process as market competition sorts out high
productivity from low productivity plants and the survivorsincrease their productivity. Selection
occurs as the least productive plants are culled from an entry cohort. Learning occurs as the
remaining entrants who start out at a disadvantage relative to incumbents improve their
productivity.

We then combine the turnover and productivity statistics and use them to measure the
contribution of plant turnover to productivity growth in aggregate manufacturing over the three
periods. 1973-1979, 1979-1988 and 1988-1997. In this section, we also examine the relative
contribution of plant turnover among foreign-controlled versus domestic-controlled plants to
aggregate productivity growth as well as the relative role of plant turnover among single-plant
firms versus multi-plant firms.

Section 7 examines differences in plant turnover and productivity growth for 22 manufacturing
industries at the 2-digit SIC level (Standard Industrial Classification, 1980). We briefly examine
the changes that have occurred over the last three decades and their relationship to changes in
export and import intensity. We then divide the 22 two-digit industries into three groups, using a
taxonomy based on the intensity of innovation taking place therein. These groups are the core,
secondary and tertiary ‘other’ sectors. Differences in plant turnover among the three sectors are
then examined. A brief conclusion followsin Section 8.

2. Alternative Methodologies for Measuring the Contribution of Plant
Turnover to Productivity Growth

Productivity at the aggregate level is just a weighted average of the productivity of individual
businesses. For expository purposes, we will refer to the business unit as a firm—though it
equally well could be thought of as a plant in the following section. That is:

1) Pt:ZStpit where P; is aggregate labour productivity in period t, s, is the
employment share of plant i in periodt, and p, islabour productivity of firm i inyeart

Changes in productivity will occur as some firms improve productivity and as employment share
changes. Changes in employment shares reflect firm turnover (entry and exit) as well as growth
and decline that occur within the continuing-firm sector. The contribution of continuing firms
emanates from productivity growth taking place within individual firms and employment shifts
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between individual firms—from those that are less productive to those that are more productive.?
In this section, we examine alternate ways to measure each—with our primary emphasis on the
Issue of the contribution of entrants and exits to productivity growth.

Previous empirical studies have used different methods to measure the contribution of firm
turnover to productivity growth (see Foster, Haltiwanger, and Krizan, 1998 for a review). For
robustness, we use three aternative methods in this paper. The first method is proposed by
Foster, Haltiwanger, and Krizan (1998) (FHK for short). The second is the decomposition
approach used by Griliches and Regev (1995) (GR for short). This has recently been adopted by
the OECD in their inter-country comparison of the importance of entry for productivity growth.
The final method is the one used by Baldwin and Gorecki (1991) and Baldwin (1995).

All of the decomposition methods start with the identity that relates changes in labour
productivity of an industry to that of firms comprising the industry:

2) DPLe-r=% SiPY , Sir Pur

where APt~ isthe change in labour productivity of an industry between year t and year (t-7),
S, 1sthe employment share of firm i in periodt, p, islabour productivity of firm i in year t.

Between year t —7 and year t, some firms will be operating throughout the period. Those firms
are caled “continuing firms’—the set C. Some firms operating in the end year t will be the
firms that have entered the industry between t —7 and t. Those firms are referred to as entering
firms—the set E. Some firms operating in the base year t —7 are no longer operating in the end
year t. They are the exiting firms—the set X.

Changes in productivity can be rewritten as the difference between the weighted average of

continuers and entrants in the second period minus the weighted average of continuers and exits
in the first period:

3) APy -r = (ZiDC SiPe + Zm ESt pn) _(Zi CSt—r Bt +Zi X St pit—r)

Or, rearranging Equation 3, the growth in productivity is just the growth in productivity in the
continuing segment plus the growth that is added by the entering minus exiting firms.

4) APy t-r = (ZiDC StPi ~ Zm c St-r Pi—r) +(2Di £ 3t P _Z.i % Str Pir)

The change that is due to continuers (the first bracket in Equation 4) can be rewritten by adding
and subtracting aterm and judiciously rearranging existing terms. First add and subtract

5) Z - St P, from the first term of Equation 4 and group termsto yield

2 Alternatively, we can decompose the contribution of continuing plants into a component from those plants
gaining market shares and that from those plants losing market shares (Baldwin, 1995).
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6) ZiDC S(Py = Per) + Zm C(St ~Si—) Pir
Similarly add and subtract

7) Z - St—r P from the first term of Equation 4 and group termsto yield:

8) ZiDC -+ (Pe =P + Zm C(St ~Si) Py

The two first terms in 6 and 8 measure the change in productivity of continuers weighted by
terminal and opening period employment share respectively. The last term in both expressionsis
just the changes in labour shares weighted by the opening or termina values of labour
productivity respectively.

The mean of 6 and 8, which isitself equal to thefirst termin 4, is:
9) ZiDCg( P = Per) + Zm C(St _St—T)Bi
This differs from Equations 6 and 8 in that mean shares and mean productivity are used, rather

than first or terminal period values. Using this decomposition of the continuing segment plus the
difference in productivity generated by entrants and exits yields

10) APi-7 = Zich( P ~ Pir) +Zm C(St _St—T)Bi +(2Di £ 3t P _Zi % Str Pir)

This decomposition can be extended to rewrite the effect of entrants and exits. To do so, a hew
term is added that equals zero and thus does not change the overall value of Equation 2.
Recognizing that changes in the share of continuers over the period must just equal the
difference between the share of entrants and exits, that is

11) ZiDC (St _St—r) = _(Zm ESt _ZDi xSt—r)

Multiplying both sides by an arbitrary value of P, the mean for the industry, gives

12) EZiDC (St _st—r) +E(zm ESt _ZDi X St—r) :O

Then subtracting 12 from 10 yields

APy t-r = Zimcg( Pi — Pir) +zm C(St _St—r)(?)i _I_D)

13) - i
+ZiDE St(pit -P) _Zm X St—r(pn—r -P)
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This is the formula used by Griliches and Regev (1995). The first term in this decomposition is
categorized as the within-firm component and measures the contribution of productivity growth
within continuing firms holding their shares fixed. The second term is referred to as the
between-firm component and captures the effect of the compositional shift in employment shares
among continuing firms. The between-firm component contributes positively to productivity as
output or employment shifts toward firms that are more productive than the average. The last two
terms are taken to represent the contribution of firm turnover (entering and exiting firms).

Foster, Haltiwanger and Krizan (1998) use a modification of the same approach. Rather than
averaging shares and productivity across time, they start with Equation 8 but then add and

subtract Z - (81— Si. )(Py— ) Which in the place of Equation 13 yields

APy t-7 = ZiDC St-r (P = Pir) +zm C(St =S ) (P _E)

14) - B
+> e (S 7SR =P ) 4 e S (P ~P) D i S (P —P)

And finaly, they replace the industry average productivity for al firms taken over the two

periods (P) with the industry productivity for both continuers and exits in the first period
(Pt-7), whichyields

APt t-r = ZiDC Str (Pt = Pir) +zm C(St =S )Py ~Pi-0)

15
) +ZiDC(St ~Ser)(Pr 7 Per) +Zm e Si(Py —Pt-r) _zDi « Str (P —Pr-r)

The first term and second terms are once again referred to as the within-firm component and the
between-firm component. The third term is the covariance term in shares and productivity
across continuing firms. The last two terms are taken to represent the contribution of firm
turnover (entering and exiting firms).

The between-firm and firm-turnover components involve a comparison with productivity of an
average firm. Continuing firms with increasing shares are said to contribute positively to
aggregate productivity if they are more productive than an average firm in the base year.
Entering firms are said to contribute positively to aggregate productivity if their productivity in
the end year exceeds that of an average firm in the base year. For exiting firms, the contribution
issaid to be positive if they are less productive than an average firm in the base year.

The GR and the FHK methods differ in terms of the degree of disaggregation. FHK essentially
provide a richer set of terms—that allows us to examine more than one type of change. The GR
decomposition can only tell whether there is a contribution made by firms that are on average
more productive because they increase their employment share. The FHK decomposition not
only tells us whether the more productive firms as of the first period gain employment share but
whether those firms who increase their productivity aso increase employment.
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However, the additional detail comes at a cost. First, as discussed in Foster, Haltiwanger and
Krizan (1998), the FHK method will be sensitive to measurement errors in outputs and inputs.>
For example, measurement errors in employment yield negative covariance between |abour
productivity and employment shares across firms as an upward (downward) bias in employment
estimates generates downward (upward) bias in labour productivity estimates. Consequently, a
negative covariance term in the FHK method might reflect a spurious correlation between
changes in productivity and employment shares.

As arelated point, the FHK method may suffer from “regression toward mean” associated with
transitory changes in employment and output. On average, firms with large initial employment
and output are more likely to have experienced transitory increases in employment and output
during a recent period. These firms are in turn more likely to experience declines as transitory
changes reverse themselves. The use of initial employment shares and initial productivity levels
in the FHK method inappropriately attributes transitory changes related to “regression toward
mean” to with-firm, between-firm and cross components.* But the importance of this point is a
function of the time period chosen. If the decomposition formula is being applied on a year-to-
year basis, stochastic regression to the mean is more likely to be a‘problem’ than it iswhenitis
being measured over longer periods.

The FHK and GR methods compare the entering and exiting firms with an average firm in the
industry in measuring the contribution of firm turnover to productivity growth. Baldwin (1995)
argues that entering firms essentially replace exiting firms. To properly account for the
contribution of firm turnover, he suggests that it is more appropriate to compare productivity
between entering and exiting firms. This can be done within the spirit of either the FHK or GR
methods. In the first case, we replace the average productivity of an industry with that of exiters
in the FHK method (referred to here as Baldwin 1):

(16) AF)t = ZiDC SIt—TApit + Zm C(pit—T - PXt—T )ASI'( + ZDi CASItApit
+ ZiDN St ( pi’[ - PXI—T) - Zm X SI—T ( pit—T - PXI—T) ’

where P,,_, isthe weighted average labour productivity of exiting firmsin the base year. Asthe
last term in Equation 3 equals zero, the above equation can be simplified to:

(17) AF’I = ZiDC SI'[—Z'Api'[ + Zm c ( pi’[—l’ - PXI—T )AS'[ + ZDi CAStApit
+ ZiDN Slt ( pit - PXt—T) ’
The first three terms represent the contributions of continuing firms including within-firm effect,

between-firm effect, and a co-variance term. The last term will be considered here as a measure
of the contribution of firm turnover to aggregate productivity.”

® Microeconomic data files, especially those from administrative sources, often have errors that are not corrected by
the editing and imputation procedures that are used to produce accurate aggregate totals from these files.

* Davis, Haltiwanger and Schuh (1996) discussed the “regression to mean” bias in many studies on size-growth
relationship.

® Thetermisidentical to the first term of Equation 9-2 in Baldwin (1995).
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The second version (referred to here as Baldwin 2) replaces the industry average productivity
with the exiters' average productivity in the GR method:

(18) AR = ZiDCSApit + Zm c (IT). — Py )Asn
+ ZiDN St ( pi’[ - PXI—T) -

The three terms in the decomposition measure the contributions due to within-firm growth,
between-firm compositional shifts and firm turnover.

3. Interpretation of Productivity Decompositions

The mechanical decompositions described in the previous section have been used to estimate the
effect of various events—restructuring in the continuing-firm sector, entry and exit. While some
of the terms have a certain intuitive appeal, not all do. In particular, the way in which the effects
of entry and exit are calculated is, as we argue below, problematic. The mechanical
decompositions are not based on very credible assumptions about the dynamics of firms. In what
follows, we attempt to rectify this.

How can we decide on the measure to use to estimate the effect of entry? To decide on the
appropriate measure, we need to develop a counterfactual—to specify what would have
happened in the absence of entry. To do so, let us start by rewriting the productivity difference
between two periods:

19) APut-r = (ch SiP: ~ zm ¢ Sit-r pn—r) +(Zﬂi £ St Pi _Zi ¥ Str pn—r)
There are two limiting assumptions that can be made in devel oping the counterfactual .
In the first case, let us assume that without entry, exit would have occurred anyway and we
would only have been left with incumbents in the second period. Entry in this scenario then does
not affect the rate of exit of existing firms or their productivity. It only affects the market share
of existing firms, who end up smaller than otherwise because entrants capture part of the market

share that they otherwise would have obtained. Then productivity growth that would have
occurred in the absence of entry is:

20) OPui-r=(Y  SiPe =Y ¢ SirPer) =Dy « Sir Pr » Where §; is the share that
incumbents would have in the absence of entrants

Then subtracting Equation 20 from Equation 19 gives an expression for the effect of entry
21) APt,t - r(entry) = ZiDE ﬁt pit _zm c (ét _ﬁt) pit

Adding and subtracting Z e StEcI produces
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22) APt - r(entry) = ZiDE St ( Pi _E)

where Pa = z - (st — S.)/ K)p, which is aweighted average of productivity of continuersin the
second period and k = ziDE S -

This expression is just the share of entrants times the difference in productivity of the average
entrant and the average firm. But the average that should be used for this exercise is the weighted
average of incumbents where the weights are the increase in shares that would have occurred
without entry. In the absence of this information, using existing shares assumes that the increases
would have been proportional to existing shares for all continuers. As the expression in Equation
21 demonstrates, when the average entrant is less productive than the average incumbent, this
term will generally be negative.

A similar exercise for exits yields a formulaidentical to that for entrants—except that the effect
is calculated relative to the productivity of existing firms in the first period. Once more, the
counterfactual would have to assume that in the absence of exits, continuing firms would simply
have picked up the dlack. Then the effect of exits is simply the difference between the
productivity of existing firms and exits, which is usualy positive, weighted by the share of the
exiting firms.

There is a second way in which we can approach the counterfactual. We can postulate that in the
absence of entry, the firms that would have exited would have remained in the industry, that their
market share in total is just that which entrants together captured, and that their productivity
would have remained at the old levels. This is equivalent to arguing that there is no exogenous
productivity gain that should be expected of exits and entrants in effect drive out exits. In this
case, productivity growth would have been

23) APt - :(ZiDCSt P _szSt—r Pi—r) +(2Di xét Pit _Zi x St Pir)

where s is the share that exits would have achieved at the end of the period without entrants.
Then subtracting Equation 23—the productivity growth expected if this counterfactua were
true—from the actual productivity growth in Equation 19 yields the following expression for the
effect of entry:

24) AP« - r(enry) = (ZiDE St Pt _Z'ﬂ % St-r Pi—r) _(Zi X Sit-r B+ _Zi St Pir )which
reduces to

25) APyt - r(entry) = (Z i0E SiP: — Zm X éit—r p,t_r)

If we add and subtract ZiDE S, Px-r Where Px-r= Z ESt—r p.., is the average productivity of

i0ox

exitsand k = Zme s, . Thisyields
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26) APyt - r(entry) = (Z e S ( p: — Ext - r))
Thisisjust the term that is used in the Baldwin decomposition.

In summary, the measures of the effect of entry outlined in the previous section contain implicit
assumptions about the way in which entry affects industry productivity. There are two questions
that need to be answered before the appropriate measure can be agreed upon. First, from whom
do entrants take away market share? Hazledine' s (1985) and Griliche’'s method (1995) implicitly
assumed that entrants take away market share from the average incumbent who is more
productive than the average entrant. Not surprisingly, using this implicit assumption, they
concluded that entry had a deleterious effect on overall productivity.

As a genera rule, this assumption is inappropriate. Small new firms are not likely to replace
larger firms in most situations. New firms are smaller than the average incumbents. They pay
lower wages. They are less productive (Baldwin and Rafiquzzaman, 1995). Competition takes
place within subgroups of an industry (Neuman, 1978). Small firms are more likely to compete
against smal firms. In doing so, entrants are most likely to displace exits. The evidence
supporting this view is that the rate of entry and exit is closely related across industries (Cable
and Schwalbach, 1991). Badwin and Gorecki (1991) more carefully examine this proposition
and find that, while entrants occasionally take share away from some incumbents who are even
less productive than entrants, this is rare. Even when entrants take away share from the
continuing population, they do not do so on a random basis. Baldwin (1995) demonstrated that,
in these cases, entrants tend to take away share from continuers who are less productive than
entrants. Therefore, weighted averages of incumbent productivity that are based in existing
market sharesin Equations 13 and 15 are generally inappropriate.

In what follows, we compare the results that are obtained from the GR, the FHK and the two
Baldwin techniques to illustrate the magnitude of the differences that are produced by each. We
focus primarily on the GR approach, not because we prefer it, but because the OECD in its most
recent study of cross-country differences in the effect of turnover on productivity (OECD, 2001)
has chosen this as its reference point.

The GR approach not only has the disadvantage that its implicit assumption about the effect of
entry ignores the empirical evidence on entry. It aso implicitly adopts a classification of
incumbents that cannot come to grips with the more interesting facets of intra-industry
competition. Internal change occurs within industries as firms trade market share. Some firms
gain market share at the expense of others. But those gaining market share do not necessarily
gain employment share—especialy in the large-firm market segment. Thus asking what the
productivity gains are in the group that gains employment share will tell us little about what is
happening in the group who are succeeding in the market place. Baldwin (1995) reported that in
the 1970s, a substantial proportion of the total growth in productivity occurred as a result of this
shifting of market share. Neither the FHK method nor the GR approaches capture this aspect of
change. An accompanying paper will examine whether the importance of the component arising
from market share shifts among incumbents that was observed in the 1970s has changed over the
decades of the 1980s and 1990s.
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4. Data

The data for our analysis comes from a longitudinal file developed from the Annual Surveys of
Manufactures (ASM). The ASM covers the Canadian manufacturing sector. It collects
information on shipments, value added, inventories and employment for about 35,000
manufacturing plants in 1997 (for details, see Statistics Canada, 1979). The plants in the ASM
are grouped to 236 manufacturing industries at the 4-digit 1980 SIC (Standard Industria
Classification, 1980) level. We focus on the plant as a business unit, rather than the firm, because
it alows finer distinctions to be made in calculating the contribution of various subsets of the
population to productivity growth.

The longitudinal file developed from the ASM follows manufacturing plants over the 1973-1997
period. Each plant in the file has a unique code that alows us to identify entering, exiting and
continuing plants. In addition, a plant is assigned a unigue firm number and thus plants can be
classified as belonging to a firm that continues over time, or to a multi-establishment or a
foreign-controlled firm. As a result, the file can be used to estimate new plant entry rates and
new firm entry rates of various types (see Baldwin, Beckstead, and Girard, 2002). In this paper,
we use the plant-based part of the file to define entry at the plant level. Entry is defined first as
the arrival of new plants with employment in an industry, then is divided into those plants that
are foreign- as opposed to domestic-controlled. Finaly, plant entry is divided into those that are
associated with single-plant firms and those that are associated with a multi-plant firm. The
former arise from the entry of new firms; the latter are generally associated with the entry of
firms from other industries and with new plant openings of firms that have already one plant in
the industry concerned.

In this paper, we measure labour productivity of a plant as real gross output per worker.® Thisis
done primarily to allow comparability to the OECD cross-country study. Real gross output is
measured as shipments plus net inventory changes, deflated by a gross output deflator at the 4-
digit level for the industry in which the plant is classified.

We examine entry and productivity change over three periods: 1973-1979, 1979-1988, and 1988-
1997. These periods are chosen to give us broad comparability in terms of growth across the
business cycle. Each period spans a growth period and alows us to measure the effect of entry
over a long enough time period to average out inconsistencies that arise in the file. In both the
middle 1970s and the early 1990s, the frame that was used for the manufacturing file fell behind
the population and annual estimates of entry are biased downwards unless corrections are made
for this. But by 1979 and 1997, improvements had been made in the population used for the
survey and returned it to the norms regularly used.

The three periods resemble one another in terms of the rates of growth of labour productivity
(Baldwin et al., 2001). But they differ in one major respect. The first two are characterized by
slow but continuous declines in tariffs as a result of the Kennedy and Tokyo round of tariff cuts.
The 1990s, however, are categorized by the implementation of the Free Trade Agreement (FTA)
with the United States and then the North American Free Trade Agreement (NAFTA).

® Gross output is calculated as manufacturing shipments plus net changes in inventories of goods in process and
finished products. The number of workers includes both production and salaried workers.
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5. Plant Turnover

In this section, we present evidence on plant turnover and productivity growth for al of the
manufacturing sector over the three periods that are broadly representative of the 1970s, the
1980s and the 1990s. As such, we are able to observe whether changes have occurred over the
last three decades in turnover rates and their influence on the growth in labour productivity.

5.1 Plant Turnover and Productivity Differentials among Entering, Exiting and
Continuing Plants

Plant turnover has been important in Canadian manufacturing over the last three decades (Table 1).

Some 39% of the manufacturing plants in 1997 are new plants that entered over the 1988-1997
period. Some 47% of the manufacturing plants operating in 1988 were no longer operating in 1997.

Table 1. Plant Turnover and Productivity Differentialsin Total Manufacturing

Share of the  Employment Average Size LP* inthe | LP* inthe

Number of Share BaseYear  End Year
Plants

1973-1979

Entering Plants 38.53 12.09 17.30 - 0.93
Exiting Plants 29.14 12.07 25.05 0.64 -
Continuing Plants -- -- 75.05 1.00 111
1979-1988

Entering Plants 57.41 22.76 18.61 -- 0.80
Exiting Plants 47.10 20.70 24.22 0.73 --
Continuing Plants -- -- 82.63 1.00 1.15
1988-1997

Entering Plants 38.77 20.83 2741 -- 0.93
Exiting Plants 46.48 27.74 28.02 0.71 --
Continuing Plants -- -- 63.39 1.00 1.27

Note: The share of exiting plants in the number of plants, employment and output reflects the share in the
base year. The share of entering plants reflects the share in the end year. Average size is defined as
employment per plant. Average size for continuing plants reflects the size in the base year. *LP denotes
Labour Productivity.

Entrants and exiters are on average much smaller than continuing plants, as reflected in the
relatively smaller employment shares of entrants and exiters compared with the shares of the
number of plants. Nevertheless, these shares are still large. Over 20% of employment in 1997
was in plants that were new since 1988; 27% of employment in 1988 was in plants that closed by
1997.

After corrections are made for the fact that the three time periods are not exactly the same,
turnover increases over the three periods. The sum of the entry and exit employment rates is
about 4% when annualized during the 1970s. By the 1990s, it has climbed to over 5.4%—an
increase of some 35%.”

"Weuse the employment rather than the firm numbers rates for comparison purposes since they are |ess subject to
change because of administrative practice associated with the survey.
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Entry rates are broadly similar to exit rates, as has been previously reported for other countries
(Geroski and Shwalbach, 1991). But the 1990s differ from the earlier period in that exit rates,
both in terms of number of plants closed and the proportion of total employment therein, increase
relative to entry during this decade.® This is symptomatic of a restructuring process that has
accompanied the move to free North American Trade. Moreover, the average employment size
of a new plant and a closed plant, when calculated relative to that of continuing plants, has
increased quite dramatically during the 1990s.

But what is most important for this study is the large productivity differential between entering
and exiting plants. The average labour productivity of entering plants relative to incumbent
plants at the end year of each period is higher than exiting plantsin theinitial year of the period. °
For example, labour productivity of the 1988-1997 entrants in 1997 was only 7% below that of
continuing plants measured in 1988; while labour productivity of the 1988-1997 plant
closedowns was almost 30% below that of continuing plants measured as of 1988. The large
productivity differential between entering and exiting plants, when combined with high turnover
suggests that plant turnover is an important source of productivity growth in Canadian
manufacturing.

It is noteworthy that this relative productivity difference has not shown any long-run trend
upwards. The differences between entrants and exits was some 19 percentage points in the
1970s, declined to about 7 percentage points in the 1980s, and then returned to about 22
percentage points in the 1990s.

It is also important to note that even by the end of these longish periods, new plants were not
more productive than the plants that continued throughout the period. It is difficult therefore to
envisage an entry process in which the new plants supplant an “average’ or representative
continuing plant. The relative productivity of entrants and exits and the fact that their shares are
similar, strongly suggest that competition occurs primarily between these two groups—at least
over the time period being examined here.

5.2 Growth of Entering Plants

The main factor that determines the contribution of plant turnover to productivity growth is the
average productivity and size of entering plants in the end year. The larger and more productive
the entering plants are in the end year, the larger their contribution to productivity growth will
be. In this section, we examine the growth of entering plants.

Previous studies show that entering plants are a heterogeneous group, some more productive and
some less productive. Entering plants undergo both a selection and a learning process as
competition culls out less productive plants and the survivors improve productivity (Baldwin and
Rafiquzzaman, 1995; Aw, Chen and Roberts, 1997; Foster, Haltiwanger and Krizan, 1998).
Baldwin and Rafiquzzaman show that most of the improvement in an average entry cohort in the

8 This result can also be found in other databases that can be used to study the manufacturing sector. See Baldwin,
Beckstead and Girard (2002).

® Average labour productivity in the table is weighted by employment at each plant and is expressed relative to the
weighted average for continuing plantsin the base year.
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1970s and 1980s comes from the culling process. In this section, we ask whether thisis also the
case for the 1990s.

To examine the roles of selection and learning, we focus on the plants that entered manufacturing
between 1979 and 1988 and compare their survival and growth over the 1988-1997 period to
incumbents—plants that did not enter between 1979-1988 but were nevertheless operating in
1988. To do so, we regress the log of labour productivity, employment, and output on a binary
variable for the years 1988 and 1997 and binary variables to account for the difference between
continuing plants and entrants. We also distinguish between incumbent plants as of 1988 that
survive to 1997 and those that exit.

The results in Table 2 compare the various categories using the results of the regression analysis.
In 1988, surviving entrants were 9% less productive, and 70% smaller than incumbents who
would survive. On the other hand, entrants who will fail over the period are 23% less productive
than surviving incumbents and some 80% smaller. Figure 1 depicts the differences between the
survivors and the exiters from the entrant population. These results indicate that the competitive
process culls out the less productive and the smaller entrants.™

Table 2. Comparing the Survival and Growth of Plants that Entered Between 1979-1988
(with the 1988 performance of continuing incumbents as the base)

Dependent Variables

. Labour  Employment  Output
Independent Variables Productivity

Surviving members of the plants entered between
1979-88, interacted with year binary variable for:

1988 91 30 28
1997 108 44 48
Exiting members of the plants entered in between 77 21 16

1979-88in 1988
Surviving members of the incumbent plants,
interacted with year binary variable for:

1988 100 100 100
1997 122 91 112
Exiting members of the incumbent plantsin 1988 91 64 58

Note: All regressions included 4-digit (SIC, 1980) industry fixed effects. The coefficients were estimated
using weighted least squares with employment as weights. All values are significantly different from the
reference group in 1988.

Learning can have two effects on entrants. On the one hand, it may alow them simply to
improve their absolute productivity relative to their initial position. On the other hand, it may
allow them to catch up with incumbents. To investigate the extent to which entrants learn after
entry, we compare differences in growth between the surviving members of entering plants and
incumbent plants (Figure 2).1

19 See Baldwin, Bian et al. (2000) for amore extensive statistical analysis of the characteristics of exiting new firms.
1 54 9% of the plants entered between 1979-88 were no longer operating in 1997.
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Figure 1. Productivity and Size of the
Survivors and Exiters of the Plants Entered in
1979-1988
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During the period, surviving entrants experience growth in both their productivity and their size.
Their relative employment size moves from some 30% of the 1988 size of incumbents to 44% in
1997, their relative labour productivity increases from 91% to 108%. Figure 2 trand ates this into
relative growth rates and shows that the surviving members of entering plants do experience
growth. During the 1988-1997 period, labour productivity of the surviving entrants grew 1.9%
per year, while employment and output grew by 4.2% and 6.1% per year. Employment and
output growth, but not the labour productivity of the surviving entrants, exceeded the growth of
surviving incumbents.

This indicates that there has been some learning taking place in the surviving plants of the
original entry cohort. Their employment and output size increases and their growth rate in these
two dimensions is just as rapid as that of incumbents; but the productivity of the surviving
incumbents grew much faster—moving them to about 122% of their original level by 1997,
while entrants just moved from 91% to 108% of the 1988 incumbent level over the same period.

Thus, the surviving members of entering plants experience slower labour productivity growth
than the surviving members of incumbent plants. In effect, any catch up of an entry cohort to
incumbents is accounted for by the culling of the less efficient plants in an entry cohort. Baldwin
and Rafiquzzaman (1995) interpret this as evidence that learning is less important than selection
in the productivity growth of entering plants in Canadian manufacturing. As Badwin and
Dhaliwal (2000) note, this may be because entrants focus more on product innovations that meet
the growth in market demand than they do on process innovations.

We also performed similar regressions for each of the twenty-two SIC 2-digit manufacturing
industries.’? Overall, the findings at the 2-digit industry level are consistent with those for the
total manufacturing sector. The members of an entering cohort that have lower productivity and
that are smaller are more likely to fail. The surviving members of entering plants experience
substantial growth in labour productivity, employment and output.

To conclude, new plants that manage to survive are considerably more productive than those
who fail. They also become more productive than incumbents who fail. They are not more
productive than the average incumbent and they are, therefore, unlikely to have gained market
share from this group on average. Productivity decompositions that fail to recognize this fact will
produce misleading estimates of the contribution of entry to the productivity process.

2 The results are available upon request from the authors.
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6. Plant Turnover and Productivity Growth

6.1 Aggregate

The contribution of plant turnover to productivity growth in aggregate manufacturing is
measured by applying the four separate decompositions outlined in Section 2 at the four-digit
level (Table 3)."* These four-digit results are then aggregated, using average industry
employment shares as weights.'*

Table 3. Productivity Decomposition in Total Manufacturing

LPgrowth | Within- Between- Cross- | Netentry Entry Exit
plant plant plant

FHK
1973-1979 215 77.39 68.26 -70.67 25.03 10.94 14.09
1979-1988 141 101.79 16.01 -37.57 19.77 10.68 9.08
1988-1997 291 98.05 9.38 -22.02 14.59 8.87 571
GR
1973-1979 215 42.03 32.73 - 25.24 5.61 19.63
1979-1988 141 83.04 -1.88 - 18.84 3.34 15.50
1988-1997 291 86.97 -5.24 - 18.27 1.00 17.28
Baldwin v1
1973-1979 215 77.50 68.56 -70.77 24.71 - -
1979-1988 141 101.75 15.98 -37.56 19.83 - --
1988-1997 291 98.08 9.72 -22.03 14.23 -- --
Baldwin v1
1973-1979 215 42.11 33.17 - 24.71 - -
1979-1988 141 82.97 -2.80 - 19.83 - -
1988-1997 291 87.07 -1.30 - 14.23 -- --

Note: Labour Productivity (LP) Growth is annual percentage point growth in labour productivity.

The results from all four decomposition methods show that productivity growth within
continuing plants is the predominant source of labour productivity growth in Canadian
manufacturing. Moreover most of this comes from the within-plant component. The contribution
of the within-plant component ranges from 40% to 100% of aggregate productivity growth.

The component that measures the effect of compositional changes arising from shifts in
employment shares among continuing plants plays a negligible to modest role in aggregate
productivity growth after 1979. However, the compositional shift of employment toward more
productive plants is an important source of productivity growth before 1979, accounting for 30%
to 70% of labour productivity growth in the 1973-1979 period.

13 Table 3 uses gross output per worker, a measure of labour productivity. Table 1 in the appendix presents
decomposition results using value added per worker and shows similar results.
% The employment shares are averaged over the base and end years of each period.
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Plant turnover is an important source of productivity growth as more productive entrants replace
exiting plants that are less productive. Both the GR and FHK methods can be compared to the
Baldwin decomposition by summing the effect of entry and exit separately. When this is done,
the different approaches yield similar conclusions. The net measured impact of entry and exit
does not appear to be very sensitive to the methods used. Plant turnover arising from entry and
exit contributes a quarter of productivity growth in the 1973-1979 period, 20% in the 1979-1988
period, and 15% to 20% in the 1988-1997 period.

It is noteworthy that the contribution of entry and exit jointly has declined over time. Despite the
increase in plant turnover, the Canadian economy has therefore seen the contribution to
productivity growth by plant turnover fall over the last three decades.

The FHK and GR methods further decompose the contribution of plant turnover into that from
entering plants and that from exiting plants—though, we have argued, both use implicit
assumptions about the competitive process that are not applicable to Canadian circumstances.
While the two methods yield similar estimates of the contribution of plant turnover, it should be
noted that they provide very different estimates of the relative importance of entry versus exit.
The FHK decomposition shows that entering and exiting plants make similar contributions to
productivity growth. In contrast, the GR method suggests that most of the contribution from
plant turnover comes from exiting plants. The difference derives from the fact that FHK
compare entrants to average productivity in the beginning of the period and GR compares it to
average productivity over the entire period. This decreases the effect of entry using the GR
method, which essentially assumes that replacement is occurring not of an average plant at the
beginning of the period but the average plant somewhere in the middle of the period.

Fourth, the GR and the FHK method yield quite different estimates of the contribution of within
as opposed to between plant productivity growth. The FHK method suggests that the continuing
plant population contributes large within-plant-growth—nbut this is generally offset by a negative
contribution from employment reallocation across plants. In particular, the cross-variance
component in the FHK decomposition that catches the relationship between changes in labour
productivity and employment share is negative and large. The GR method produces much
smaller estimates of within-plant productivity growth.

To better explain the nature of the growth process that is taking place in the continuing population,
we calculate correations™ of labour productivity growth, output growth, employment growth, and
initia labour productivity and employment levels across continuing plants for the 1988-1997
period—Table 4.2° The correlations show a pattern that has been reported elsewhere (Badwin,
1995, Baldwin, Diverty and Sabourin, 1995, Baldwin and Sabourin, 2001). First, thereis virtualy no
correlation between output growth and initia labour productivity growth. That is, if we divide the
population of plants into two groups based on initia labour productivity at the beginning of the
period, we cannot predict future growth in market share or in labour productivity.

> Correlation matrices are cal culated using employment in the base year as weights.
% The correlation matrices for the other two periods are similar.
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Second, some plants do, however, grow larger than others and these plants also increase their
share of employment—there is a positive correlation between output and labour growth. And the
plants that are increasing market share are also growing their labour productivity more quickly—
there is a positive correlation between output growth and labour productivity growth. This
correlation can arise in one of two ways. First, labour productivity growth may improve
efficiency, alow a plant to reduce its relative price and alow it to increase its market share.
Second, increasing market share may increase profitability and lead to more investment thereby
increasing labour productivity. In any case, there is a substantial shifting of relative position that
Is associated with changes in relative productivity. However, these shifts are not reflected in
concomitant shifts in employment share. Labour productivity growth is negatively correlated
with employment growth. Those plants that expand market share also increase employment, but
there must be enough other plants also increasing employment—those losing market share—that
the overall relationship between employment share and labour productivity is negative. It is this
negative covariance term that shows up in the FHK decomposition of plant productivity growth.

Despite the differences in the levels of the GR and FHK methods, there is one common finding.
In both cases, the within-plant component increases over time. This suggests that the net effect of
reallocation of labour has become less important over time in Canada.

For the rest of the paper, we report the results using the GR method since this gives us
comparability to the published OECD results. We note that the net effect of entry and exit that
this technique producesiis close to that produced by the Baldwin method.

Table 4. Corrdation of Productivity, Output and Employment Among Continuing Plants, 1988-
1997

LP Output Labour Initial LP Initial
Growth Growth Growth Labour
LP Growth 1
Output Growth 0.49* 1
Labour Growth -0.22* 0.74* 1
Initial LP -0.04* -0.02* 0.01 1
Initial Labour 0.17* -0.03* -0.17* 0.21* 1

Note: Correlation matrices are calculated using employment in the base year as weights. One asterisk
denotes statistical significance at the 1% level. LP denotes labour productivity or output per worker.
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6.2 Plant Turnover among Foreign-Controlled vs. Domestic-Controlled Plants

Foreign-controlled plants contributed about 50% of manufacturing output in 1997. They are
perceived to transmit new production techniques and business practices from abroad and are an
important source of productivity growth (Globerman, 1999). Baldwin and Dhaliwal (2000)
report that the average labour productivity of multinationals is higher than for domestic plants
and that it has been growing over the last two decades. In this section, we focus on the
contribution that plant turnover among foreign-controlled plants makes to productivity growth.

The shares of entrants, exiters and continuers accounted for by foreign versus domestic plants,
along with their relative productivity are presented in Table 5. Foreign-controlled continuing
plants are much more productive than domestic-controlled continuing plants and the gap is
widening. Foreign-controlled continuing plants are 70% more productive than domestic-
controlled ones in 1988, but they are 110% more productive in 1997—an increase of some 40
percentage points. In the 1980s, they increased their relative productivity by about 20 percentage
points. There was virtually no change in the 1970s in their relative labour productivity
advantage.

An important fraction of the employment and output affected by plant turnover is due to foreign-
controlled firms opening up and closing down plants. Over the 1988-1997 period, foreign-
controlled entering plants accounted for 6% of new plants, but 20% of employment and 40% of
output of all entrants (Figure 3). Foreign-controlled exiting plants accounted for 8% of exiting
plants, but 28% of employment of all exiters and 40% of output.

Trade liberalization has increased dramatically in the 1990s. And the importance of foreign
entrants has increased dramatically as well—from 26% in the 1970s to 40% in the 1990s. On the
other hand, their share of employment has remained virtually constant—22%, 15%, and 20% in
the three decades.

Foreign entrants and exits are more productive than their domestic counterparts. Moreover, their
productivity has increased relative to domestic entrants over this period. Figure 4 plots the
relative productivity of foreign entrants compared to domestic entrants over the three periods.
Starting at 1.6 times domestic entrants in the 1970s, the relative productivity had increased to 2.6
times that of domestic entrants by the 1990s. Foreign exits also were more productive than
domestic exits, but here there is not a continuous upward trend.
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Over the 1980s and 1990s, there has been a shift in employment to small domestic plants. This
group is less productive (Baldwin, 1996). The increasing productivity of foreign entrants may
therefore be the result amost entirely of reductions in the productivity of domestic rather than
the increase in the productivity of foreign entrants. To examine this possibility, we measure the
productivity of foreign entrants not against domestic entrants but against the population of
continuers.

The productivity of foreign entrants calculated relative to the end-year population of continuers
has increased dramatically over time—from 1.18 in 1979 to 1.33 in 1988 to 1.53 in 1997 (Table
5). The adjustments that have been taking place to freer trade over the last quarter century have
involved the opening of foreign-controlled plants that are increasingly productive relative to the
population as a whole. Nevertheless, part of this may just be the result of domestic plants
becoming less productive. When we examine, the relative productivity of foreign entrants to the
continuing foreign population (Figure 6), we see that the relative productivity of both groups has
grown at about the same pace. The increasing productivity of foreign entrants reflects the overall
improvement in the foreign sector.

Foreign-controlled entrants and exiters are much larger than domestic-controlled ones. Figure 5
depicts the relative size of entrants—calculated as the relative output share divided by their
relative plant share over the three periods. This difference has increased steadily over the three
time periods. But so too has the relative size of plants that were being closed. However the
difference between the two has widened in the 1990s relative to the 1980s. Restructuring
associated with the dramatic trade liberalization of the 1990s has led the foreign-sector to close
down smaller plants than it opened.

The productivity of entering foreign plants is considerably greater than the productivity of
foreign exiting plants. The relative position of these two groups compared to continuing plantsis
depicted in Figure 6 for each of the last three decades. The relative productivity of foreign
entrants compared to continuing plants (taken in the termina year of each period) has
increased—as has the relative productivity of the continuing plant of foreign-controlled plants
(also calculated in the terminal year of each period). The relative productivity of exits of foreign
plants (calculated relative to initial year population) has decreased in the 1990s compared to the
1980s. Freer trade has seen the foreign sector begin to close increasingly less productive plants.
The difference between the productivity of new and closed plants has widened in the 1990s,
though it has only returned to the levels found in the 1970s.
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Figure 3. The Share of Foreign- vs Domestic-
Controlled Firms in Plant Turnover, 1988-1997
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Figure 6. Relative Productivity of Foreign-
controlled Relative to Continuing Plants
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The productivity decompositions that divide plant into domestic and foreign-controlled are
presented in Table 6 using the GR method.'” Plant turnover by foreign-controlled firms is an
important source of productivity growth in Canadian manufacturing, as shown in Table 6.
During the 1988-1997 period, 12% or 0.35 percentage points per year of the growth in labour
productivity is due to foreign-controlled firms opening up and closing down plants. This
contribution has been relatively constant over time. While entry and exit together have been less
important to productivity growth in more recent decades, this is caused by the decline in the
contribution made by the entry and exit of domestic plants.

The contribution of foreign-controlled plant turnover is disproportionately large relative to their
employment. As Figure 3 shows, over the 1988-1997 period, foreign-controlled entrants account
for 20% of employment of all entering plants and foreign-controlled exiters account for 28% of
employment of al exiting plants. But plant turnover of foreign controlled firms represents 60%
of the contribution from total plant turnover.'®

Table 6. Productivity Decomposition in Total Manufacturing—Domestic- vs Foreign-
Controlled Plants: GR Approach

Plants Within- Between- Net Entry Entry Exit
plant plant
1973-79
Domestic-controlled 24.92 6.95 14.88 152 13.36
Foreign-controlled 16.07 25.31 11.88 4,77 711
1979-88
Domestic-controlled 29.07 0.17 8.12 -2.45 10.57
Foreign-controlled 52.54 -2.05 12.14 7.09 5.05
1988-97
Domestic-controlled 29.24 -3.45 7.78 -4.74 12.52
Foreign-controlled 56.55 -1.64 11.52 6.81 471

Y Table 6 uses gross output per worker as a measure of labour productivity. Table 2 in the appendix reports

decomposition results using value added per worker and shows similar results.
18 The results for the 1973-1979 and 1979-1988 periods are similar.
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It is aso noteworthy that the growth from within-plant component is considerably higher in the
foreign sector in the last two decades. It has gone from about 41% of the total in the 1970s to
over 55% of the total in the 1990s. And it has become increasingly concentrated in the within-
plant segment—that is, it is caused by productivity growth holding shares constant, rather than
shifts in employment share towards more productivity plants. The latter was more important in
the 1970s.

In summary, foreign-controlled plants have become increasingly important as a source of entry.
They have become increasingly large relative to domestic entrants. They have become
increasingly productive relative to both domestic entrants and relative to incumbents. The latter
increase was particularly large in the period post FTA and NAFTA. Finally, the contribution that
foreign plant turnover from entry and exit relative to domestic turnover islarge and growing over
the period.

6.3 Plant Turnover Among Single-Plant vs. Multi-Plant Firms

To this point, we have examined the effect of plant entry and exit. New plants may be associated
with entirely new firms, or with existing firms. New plants that are associated with the arrival of
new firms are generally new plants associated with single plant firms.*® New plants that are
associated with multi-plant firms either are new plants of firms aready in a particular industry,
or are created by firms that are in other industries and fall into the experienced-entry category
(de dio as opposed to de novo entry). Disney, Haskel and Heden (2000) find that, for the UK
manufacturing sector over the 1980-1992 period, much of the contribution of plant turnover to
productivity growth is due to multi-plant firms starting up and closing down plants. In this
section, we divide new plants into those owned by single plant firms and those associated with
multi-plant firms and measure the contribution that plant turnover in each group makes to total
productivity growth.

In 1997, multi-plant firms produced 75% of output and employed 60% of workers in Canadian
manufacturing. The plantsthat are part of multi-plant firms accounted for 22% of all plants.

Plants opened up or closed down by multi-plant firms represent an important part of plant
turnover in Canadian manufacturing (as shown in Table 7). The entrants and exiters of multi-
plant firms account for 10% to 15% of the number of entrants or exiters in Canadian
manufacturing, 35% to 50% of employment, and 50% to 70% of output. The entrants and exiters
of multi-plant firms are much larger than the entrants and exiters of single-plant firms, as
reflected in the higher employment or output shares of the entrants and exiters of multi-plant
firms,

19 Except in the rare circumstance where a new firm enters by simultaneously building more than one plant in the
same year.
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Table 7. Plant Turnover and Productivity Differentialsin Total Manufacturing, Single- vs
Multi-plant Firm

Share of the | Employment| Output LP* intheBase LP*inthe LP*inthe
Number of Share Share Year Relativeto | End Year | End Year
Plants ContinuersBase Relativeto | Relativeto
Year Continuers Continuers
Base Year | End Year
1973-1979
Entering Plant Single 89.62 57.73 39.35 0.63 0.57
Multi 10.38 42.27 60.65 1.33 1.20
Exiting Plant Single 83.80 47.44 39.17 0.53
Multi 16.20 52.56 60.83 0.74
Continuing Plant Single 67.95 24.27 1551 0.64 0.70 0.63
Multi 32.05 75.73 84.49 112 125 1.13
All 1.00 111 1.00
1979-1988
Entering Plant Single 90.10 66.67 47.96 0.57 0.50
Multi 9.90 33.33 52.04 1.25 1.09
Exiting Plant Single 85.37 49.62 34.89 0.51
Multi 14.63 50.38 65.11 0.94
Continuing Plant Single 65.19 2231 13.96 0.63 0.68 0.59
Multi 34.81 77.69 86.04 111 133 1.16
All 1.00 115 1.00
1988-1997
Entering Plant Single 84.86 64.85 44.95 0.64 0.50
Multi 15.14 35.15 55.05 145 1.14
Exiting Plant Single 84.05 47.71 32.35 0.48
Multi 15.95 52.29 67.65 0.92
Continuing Plant Single 73.79 30.37 17.97 0.59 0.72 0.57
Multi 26.21 69.63 82.03 1.18 1.58 124
All 1.00 127 1

Note: The share of exiting plants reflects the share in the base year. The share of entering plants reflects the share in
the end year. The share of continuing plantsis the share in the base year.
*LP denotes Labour Productivity.

The entering plants of multi-plant firms are more productive than the entering plants of single-
plant firms. The plants that entered in the 1988-1997 period that belong to multi-plant firms are
more than twice as productive as those that belong to single-plant firms,

Table 7 aso shows that continuing plants that are part of multi-plant firms are more productive
than the plants that are part of single-plant firms and the gap is widening. The percentage
difference in labour productivity between them increased from 100% in 1988 to 120% in 1997.

Comparison of the relative productivity of entrants and exits in multi-plant as opposed to single-
plant firms indicates that there are substantial differences between the new and the closed plants
in the first group, but not in the second, in most of the periods.
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Almost al of the contribution of plant turnover to productivity growth is due to more productive
new plants of multi-plant firms displacing exiting plants of these firms that are less productive
(Table 8). Figure 7 shows that the net contribution from plant turnover of multi-plant firms is
disproportionate relative to their employment share. The contribution of plant turnover due to
multi-plant firms opening up or closing down plants exceeds their shares of employment.

It is also noteworthy that the continuing plant contribution of multi-plant firms greatly exceeds
that of single-plant firms (Table 8). A remarkable feature then of productivity growth in
Canadian manufacturing, is the predominant role of multi-plant firms. Multi-plant firms account
for amost al of the productivity growth in Canadian manufacturing in the three periods we
examined. Multi-plant firms account for 85% of growth in labour productivity in the 1973-1979
period and more than 90% of growth in the 1979-1988 and 1988-1997 periods. The contribution
of multi-plant firms to productivity growth is much greater than their share of employment
would suggest.”°

Figure 7. The Share of Multi- vs Single-Plant
Firms in Plant Turnover, 1988-1997
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2 Multi-plant firms account for 60% to 70% of employment in aggregate manufacturing in the three periods.
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Table 8. Productivity Decomposition in Total Manufacturing—Single- vs Multi-plant Firm: GR
Approach

Plants Within- Between- Net Entry Entry Exit
plant plant
1973-1979
Single-plant firm -13.27 21.50 6.16 -4.57 10.73
Multi-plant firm 54.19 11.06 20.36 10.51 9.85
1979-1988
Single-plant firm 4.99 -1.41 0.29 -9.38 9.67
Multi-plant firm 77.55 -0.50 19.07 12.68 6.39
1988-1997
Single-plant firm 8.90 -2.82 252 -7.38 9.90
Multi-plant firm 77.55 -2.40 16.25 8.52 7.73

7. Plant Turnover and Productivity Growth at I ndustry-level
Manufacturing

In previous sections, we have focused on the aggregate manufacturing sector when examining
entry and exit and its contribution to productivity growth. The broad overview that this provides
hides important differences at the industry level that serve to help us understand the forces that
generate productivity growth.

In this section, we examine plant turnover and productivity growth in 22 manufacturing
industries at the 2-digit SIC level. Appendix Tables 1, 2 and 3 contain plant turnover and
productivity for entering, exiting and continuing plants at the 2-digit level over the 1973-1979,
1979-1988 and 1988-1997 periods. At issue is the extent to which there are discernible patterns
in the differences of turnover and productivity growth at the industry level and whether these
differences are relatively constant or change over time.

If the differences are constant, this would indicate that basic structural differences (i.e., market
structure) dominate explanations of the impact of entry and exit because these characteristics
change very little over time. If the interindustry pattern changes considerably over time, then a
changing macroeconomic environment associated with business cycles, changes in the trade
environment, or changes in technology which suddenly give entrants an advantage over
incumbents and lead to more entry, are likely to play larger roles.

We aso examine whether differences in plant turnover and its contribution to productivity
growth are more concentrated in more innovative industries. Plant turnover is often perceived to
be more rapid and the contribution of plant turnover to productivity more important in the
information communication technology-related industries. In order to test this proposition, we
examine differences in plant turnover and productivity growth between the core-manufacturing
sector that produces more innovations and the remaining industries in the manufacturing sector.?

L There are other potential explanations for cross-industrial differences in plant turnover and productivity growth.
The most important perhaps relates to entry and exit barriers including: openness to domestic and international
competition as conditioned by trade barriers and industry regulation, capital and financing requirements of entry,
and economies of scale.

Analytical Studies Branch — Research Paper Series -28- Statistics Canada No. 11F0019 No. 193



7.1 Patterns of Entry and Exit at the 2-digit level

Overdl, the findings at the 2-digit level are consistent with those for total manufacturing. First, a
large amount of plant turnover takes place in all manufacturing industries. During the 1988-
1997 period, the number of entering plants calculated as a share of total number of plants ranges
from alow of 22% in Tobacco to a high of 50% in Refined Petroleum and Coa Products. The
share of exiting plants ranges from 26% in Tobacco to 64% in Clothing. Second, entering plants
are more productive than exiting plants in most manufacturing industries.

The large amount of plant turnover, combined with productivity differentials between entering
and exiting plants, have a positive and significant impact on productivity growth in amost al
manufacturing industries, as shown in Appendix Tables 4, 5 and 6. Plant turnover contributes
positively to labour productivity in 21 of the 22 industries between 1973-1979, in 18 of the 22
industries between 1979-1988, and in 20 of the 22 industries between 1988-1997. On average,
the net entry component contributes 0.5 percentage points of the 2.2% annual growth in labour
productivity in the 1973-1979 period, 0.2 percentage points of the annual 1.4% growth in the
1979-1988, and 0.5 percentage points of the 2.7% annual growth in the 1988-1997 period.

While entry and exit make an important contribution to the total growth in productivity, it must
nevertheless be recognized that it is not the most important component contributing to
productivity growth. Moreover, overall productivity growth is not larger when the proportion
that net entrants contribute is larger. The correlation between the proportion contributed by net
entry and the average productivity growth rate in a particular period is negative not positive. It is
-0.29 for the 1970s, -0.01 for the 1980s, and -0.08 for the 1990s. Entry is important but we
should not lose sight of the fact that it is not the dominant force driving productivity growth in an
industry.

Nevertheless, the determinants of the inter-industry differences in the contribution that net entry
makes are till of interest. The importance of the net entry component depends upon the relative
size of entrants (their employment share) and the difference between the relative productivity of
entrants and exits.

To test the stability of the inter-industry differences in entry and exit over time, we examine the
correlations at the industry level across time. Here, there is substantia stability over adjacent
time periods. Using employment shares, the correlation of industry entry rates between the 1970s
and 1980s is 0.89; between the 1980s and 1990s, it is 0.85. For exits, the correlations are 0.75
and 0.68, respectively. Over a longer period, there is evidence of more change in inter-industry
differences since the correlation between the 1970s and 1990s for entry and exit falls to 0.76 and
0.62, respectively.

The industry changesin entry and exit that occur over the two decades do not move continuously
in the same direction. The correlation between the changes in employment entry rates between
the 1970s and 1980s with the changes between the 1980s and 1990s is -0.72. Industries that saw
an increase in entry rates between the first and second periods saw less of an increase or a
decline between the second and third periods. This is less true of employment exit rates where
the same correlation was also negative but only -0.17.
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What is it that determines the relative importance of entry and exit in terms of market share?
Here theories have concentrated on market structure such as barriers to entry, on the ease of post-
entry growth, and on disequilibrium conditions associated with above average profitability. This
section is not intended to provide an exhaustive test of these alternatives. But we do find that the
conditions that allow entrants to become large compared to incumbents are closely related to the
ultimate importance of turnover, as measured by employment share. The relative employment
size of entrants and exits is strongly correlated with the employment share of entry and exit
(0.80, 0.97, and 0.96 for entry and 0.89, 0.86, and 0.86 for exit in the three respective periods).

The other variable that strongly influences the contribution that is made by the entry of new
plants and the exit of old plantsis the productivity of each group relative to continuers or relative
to one another. This variable will be determined by the ability of new plants to adopt new
technologies relative to existing firms. In turn, this will be a function of the extent to which new
technologies are best introduced into a new environment, or the extent to which the new
technologies are best combined with other technologies in existing plants.

To test the stability of the inter-industry differences in relative labour productivity over time, we
examine the correlations at the industry level across time periods. Here, there is much less
stability over adjacent time periods than there was for entry and exit rates. The correlations of
industry entry and exit relative productivity to continuers between the 1970s and 1980s are 0.18
and 0.27, respectively. Over a longer period, there is evidence of more change in inter-industry
differences since the correlation between the 1970s and 1990s for entry and exit falls to -0.01
and 0.31, respectively. For the 1980s and 1990s, these correlations increase to 0.73 and 0.55,
respectively. If we examine, the correlations in the difference in relative productivity between
entrants and exits, the same pattern emerges. The correlations between the differences for the
1970s and 1980s is -0.22 and for the 1970s and 1990s, it is -0.30. But it is 0.78 between the
1980s and 1990s. The 1970s then appear to be quite different from the 1980s and 1990s. There
are more similarities between the 1980s and 1990s.

Contrary to our earlier results for the relationship between average relative size of entrants and
entry rates, there is very little correlation between average size and relative productivity. For
entry, the correlations are -0.33, 0.01 and 0.21 for the three time periods. Whatever allows
entrants to obtain a relatively large stature compared to incumbents is not closely related to the
underlying technological characteristics that allow new plants to have higher productivity than
Incumbents.

Do entry and exit contribute the same proportion to productivity growth over time? The high
correlations between employment entry and exit shares over time and the low correlations
between the relative labour productivity of entrants resultsin virtually no connection between the
contributions made by net entry at the industry level. These correlations are 0.001 between the
1970s and 1980s and -0.01 between the 1970s and 1990s. They are slightly higher, but still small
(0.29), between the 1980s and 1990s.
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This suggests that explanations of the importance of the contribution made by entry to
productivity growth should focus on factors that change over time. In the next section, we
examine one change that has occurred in the environment.

7.2 Plant Turnover and Trade Liberalization

What are the influences that may cause the inter-industry entry pattern to change over time?
They include changes in structural conditions like entry barriers, changing technologies, and
major shifts in the environment.

Changes in trade are one exogenous environmental influence that may affect entry and exit.
There is no unambiguous effect to be expected from increases in trade intensity. To the extent
that an increase in imports reduces profitability, it should reduce entry and increase exit, while an
increase in exports may reduce exit and increase entry for the opposite reason. But more complex
models yield ambiguous predictions about the effect of trade liberalization. Increases in trade
may be accompanied by less entry if existing plants begin to exploit scale economies by internal
expansion. Increases in two way intra-industry trade may be accompanied by specialization that
may require the building of new plants to handle a different product line. In this case, an increase
in imports that is simultaneous with increases in exports will lead to more entry. In this section,
we investigate the actual relationship that exists between plant turnover in the Canadian
manufacturing sector and changes in trade patterns that have taken place.

Over the period under study, there have been dramatic changes in trade intensity (Table 9).
Imports as a percentage of domestic disappearance® have gone from 18% in 1973 to 39% in
1997 in an average two-digit industry. At the same time, export intensity has increased from 22%
to 42%. Some industries have become more export intensive; others have become more import
intensive—but the effect has been relatively small. The mean of the absolute differences between
import and export intensity has gone up relatively little. Most of the time, there have been
simultaneous increases in both imports and exports. The measure of intra-industry trade has more
than doubled.

Table9. Changesin Trade Intensity (average 2-digit values)

Import intensity = Exportintensity =~ Absolute value Intra-industry
of export minus trade
import intensity

1973 18 22 14 26
1979 22 26 15 33
1988 23 28 16 35
1997 39 42 16 65

Notes:

1) Import intensity equal imports over imports plus domestic shipments minus exports.

2) Export intensity is exports divided by domestic shipments.

3) Intrerindustry trade intensity is export intensity plus import intensity minus the absolute value of
export minus import intensity.

4) Shipments are defined as total shipments from manufacturing plants.

%2 Domestic disappearance is defined asimports plus domestic shipments minus exports.
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We investigate how entry and exit is related to changing trade patterns in two ways. First, we ask
how entry, exit and net entry (the difference between entry and exit) are related in each period to
changes in import and export intensity and to changes in the measure of intra-industry trade
intensity (Table 10). We expect these correlations to be weak because most of the cross-industry
differences should be affected by structural differences.

Table 10. Correlations Between Entry, Exit, Net Entry and Changes in Trade Intensity

Changesinimport = Changesinexport = Changesinintra-

intensity intensity industry trade
Entry
1973-79 .04 31 .10
1979-88 .02 -13 -14
1988-97 45 24 31
Exit
1973-79 -25 .09 -.29
1979-88 -11 19 -.16
1988-97 48 .46 34
Net Entry
1973-79 31 24 42
1979-88 -10 A3 .06
1988-97 -.26 -.37 -.19

There is a considerable difference in the relationship between changes in trade and the amount of
entry and exit in the two earlier periods. In the 1970s, increases in exports are associated with
more entry; increases in imports are associated with less not more exit, and both are associated
with higher amounts of net entry. By the 1990s, the relationship between imports and exits has
changed. Now increases in imports are significantly associated with more exits, as before,
increases in exports are still associated with more entry, but the relationship is more significant.
Increases in intra-industry trade lead to both more entry and exit. However, the effect of exit
offsets the effect on entry and on balance there is less net entry where imports, exports, and intra-
industry trade are increasing.

Second, we examine whether the increases in entry between each decade are related to increases
in trade intensity between periods (Table 11). Here we ask whether the first difference of the
trade change across decades (the increase in export intensity of 1979-88 minus the increase in the
export intensity during 1973-79) is associated with a change in the rate of entry between two
decades (the entry rate in the 1980s minus the entry rate in the 1970s).

Between the 1970s and 1980s, increases in export intensity led to lower entry, though the result
Is not significant. This effect is even larger and very significant between the 1980s and the
1990s. Between the 1970s and 1980s, there are few significant relationships between changesin
trade intensity and exit. But between the 1980s and 1990s, increases in export intensity lead to
more exits. The net effect is that changes in intra-industry trade lead to less gross entry and less

% See Geroski and Schwalbach (1991) for a set of entry studies.
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net entry. Increases in the export intensity associated with trade liberalization have brought about
significantly less entry and slightly more exit.*

In summary, increases in trade liberalization have been accompanied by growth in intra-industry

trade. Where this growth was largest, both entry and exit have declined; but the entry rate has
fallen more than the exit rate as intra-industry trade has increased.

Table 11. Correlations Between Entry, Exit, Net Entry and Changes in Trade Intensity

Changesin Changesin Changesinintra-

import intensity | export intensity industry trade
Entry
1970s-80s -0.01 -0.22 -0.20
1980s-90s -0.50 -0.40 -0.43
Exit
1970s-80s -0.11 0.19 -0.26
1980s-90s 0.15 0.40 0.14
Net Entry
1970s-80s 0.09 -0.39 0.04
1980s-90s -0.43 -0.59 -0.37

7.3 Patterns of Entry and Exit in Innovative | ndustries

To some observers, high-technology industries appear to be more dynamic than others. In this
section, we investigate whether this dynamism extends to the amount of plant turnover and the
extent to which entry contributes more here than el sewhere to productivity growth.

To examine these issues, we adopt a taxonomy that aggregates industries into three broad groups
that differ in terms of their use of research and development and the intensity of innovation in
each—the core, secondary and tertiary ‘other’ sectors.>> We then aggregate the results at the 4-
digit level to these three broad sectors, using each industry’s employment shares, averaged over
the beginning and ending years of a period, as weights.

The core sector is more R&D intensive, creates more innovations than it uses, and distributes
some of its innovations downstream to the secondary and tertiary ‘other’ sector in the form of
machinery and equipment or new materials. The secondary sector is second in terms of its R&D
intensity and the intensity of innovation. The tertiary ‘other’ sector ingests innovations from the
other sectors.®

2 \We also correlated entry and exit rates with the absolute value of the difference between export and import
intensity. There was no significant relationship here for the period between the 1980s and 1990s.

% This taxonomy comes from Robson, et al., 1988.

% See Baldwin and Hanel (2002) for a detailed analysis of the differences in the innovation regimes of these three
Sectors.
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The core sector includes ICT-related industries (Machinery and Electrical & Electronic Products)
and Chemicals industries.?’ The secondary sector includes Rubber & Plastics, Primary Metals,
Fabricated Metals, Transportation Equipment and Non-Metallic Minerals industries. The rest of
the manufacturing industries are classified as the tertiary “ other” sector.

As postulated, plant turnover is a more important source of productivity growth in the core sector
than in the rest of manufacturing sector in the 1980s and 1990s (Table 12), but the differences
are not large. Between 1988 and 1997, plant turnover contributed 21% of the annual
productivity growth in the core sector, compared with 18% of the annual growth in each of the
secondary and other sectors. Plant turnover is also found to be more important for productivity
growth in the core sector in the 1979-1988 period. However, during the 1973-1979 period, plant
turnover is more important in the tertiary ‘other’ sector, accounting for more than 30% of its
labour productivity growth.

Table12. Productivity Decomposition by Industrial Sector

Industrial Sector | LP Growth| Within- = Between- | Net Entry Entry Exit
plant plant

1973-1979

Core 3.00 64.19 12.42 23.39 9.51 13.87
Secondary 1.63 76.36 7.05 16.59 4.76 11.83
Other 2.15 55.92 13.37 30.71 5.14 25.57
1979-1988

Core 1.91 84.93 -11.53 26.60 10.07 16.53
Secondary 191 90.83 -2.35 11.52 3.86 7.66
Other 1.36 77.26 0.26 22.48 2.02 20.47
1988-1997

Core 5.17 76.95 215 20.90 0.23 20.68
Secondary 3.05 90.98 -8.77 17.79 4.65 13.14
Other 1.74 89.02 -6.96 17.94 -4.62 22.56

Note: Labour Productivity (LP) Growth is annual percentage point growth in labour productivity.

When we further examine the differences between the core, secondary and other sectors with
regards to the size of entry and exit, we also find that there are few differences between the core
and the other sectors (Table 13). After 1979, plant turnover (as measured by employment shares
of entering and exiting plants) was somewhat higher in the core sector (55%) than in the rest of
manufacturing—though the tertiary ‘other’ sector was a close second at 50%. What really
distinguishes the core sector during the 1988-1997 period was that the employment share of
exiters was highest; the employment share of entrants was similar across the three sectors.
Between 1979 and 1988, the employment share of entrants was highest in the core sector, while
the share of exiters in the core sector was higher than in the secondary sector but similar to the
tertiary ‘other’ sector. In the 1973-1979 period, no apparent differences in plant turnover exist
between the core, secondary and other sectors.

2 We have excluded Refined Petroleum & Coal Products from the core sector as labour productivity in this

industry is subject to large fluctuations due to changesin commodity prices.
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In summary, the evidence supports the notion that in the core innovative sector, plant turnover is
more important than elsewhere—both in terms of its size and its contribution to productivity
growth. But set against thisis the finding that the differences with other sectors are not large.

Table 13. Plant Turnover by Industrial Sector

Entering plants Exiting plants
Industrial Sector The share of Employment The share of Employment
number of plants share number of plants share

1973-1979

Core 39.30 13.55 21.70 11.46
Secondary 42.10 11.56 26.18 8.60
Other 36.86 11.98 31.52 14.40
1979-1988

Core 58.16 24.35 42.01 22.70
Secondary 56.12 21.90 43.77 15.45
Other 57.95 2291 49.68 23.46
1988-1997

Core 40.16 20.97 43.92 33.58
Secondary 38.38 21.81 40.29 21.75
Other 38.53 20.10 50.12 29.97

Note: The share of exiting plants reflects the share in the base year. The share of entering plants reflects
the share in the end year.
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8. Conclusion

In this paper, we examine the effect of plant turnover on labour productivity growth in Canadian
manufacturing over the 1973-1979, 1979-1988 and 1988-1997 periods. We find that productivity
growth within continuing plants is the predominant source of productivity growth. But plant
turnover also makes a contribution as more productive entrants replace exiting plants that are less
productive. It contributes 15% to 25% of labour productivity growth during the 1973-1979,
1979-1988 and 1988-1997 periods. This contribution is consistently larger than the share of
employment in entrants and exits.

Not al entrants are equally important. A disproportionately large fraction of the contribution
from plant turnover is due to foreign-controlled firms or multi-plant firms opening up and
closing down plants. The plants opened up by foreign-controlled or multi-plant firms are much
more productive that other entrants. This finding reinforces other research (Baldwin and
Dhaliwal, 2000) that showed foreign plants to have a higher productivity than domestic plants
and to be increasing this differential over the last three decades. This paper shows that the
difference between foreign and domestic plantsis particularly marked for entrants.

Equally important, it reinforces our earlier finding that small domestic plants have not been the
engine behind growth (Baldwin, 1998). The proportion of productivity growth that is accounted
for by entry has been relatively constant over the last three decades. But the share of this that
comes from domestic plants has fallen over this period.

Entering plants undergo both a selection and learning process. Entrants with relatively high
productivity and large size are more likely to survive. And the surviving members of entering
plants experience growth in labour productivity, employment and output. We find that output
and employment grow more quickly for surviving entrants than for incumbent plants. However,
the productivity growth of the surviving entrants is slower than that of incumbents. New plants
learn but not as quickly as continuing plants.

Plant turnover is an important source of labour productivity growth in amost all manufacturing
industries. But the cross-industry pattern of the contribution that entrants make has changed over
time. Some of this is due to trade liberalization that has affected the amount of entry and exit at
the industry level. But more has come from changes in the relative productivity of new plants—
which is probably the result of changes in technology. Finally, in the 1980s and 1990s, plant
turnover appears to be a more important source of productivity growth in the ICT-related and
Chemicals industries than in the rest of manufacturing.
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Appendix

Table Al. Decomposition of Productivity (Valued Added per Worker) in Total Manufacturing

LPgrowth | Within- Between- Cross- | Netentry Entry Exit
plant plant plant

FHK
1973-1979 2.00 78.12 23.04 -22.57 21.41 5.15 16.26
1979-1988 1.13 103.18 9.14 -32.78 20.45 -1.48 21.94
1988-1997 247 93.04 8.83 -19.22 17.35 8.20 9.15
GR
1973-1979 2.00 66.78 11.02 - 22.20 -0.56 22.76
1979-1988 1.13 86.83 -6.61 - 19.79 -9.06 28.84
1988-1997 2.47 83.36 -4.51 - 21.15 -0.29 21.44
Baldwin vl
1973-1979 2.00 78.27 23.94 -22.61 20.40 - --
1979-1988 1.13 103.06 7.59 -32.74 22.09 -- --
1988-1997 2.47 93.10 10.25 -19.24 15.89 -- --
Baldwin v2
1973-1979 2.00 66.96 12.63 - 20.40 - -
1979-1988 1.13 86.69 -8.78 - 22.09 - -
1988-1997 247 83.48 0.63 - 15.89 -- --

Note: Labour productivity (LP) is defined asreal value added per worker.
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Table A2. Decomposition of Productivity (Vaue Added per Worker) in Total Manufacturing—

Domestic- vs Foreign-Controlled Plants. GR Approach

Plants Within- Between- Net Entry Entry Exit
plant plant
1973-1979
Domestic-controlled 18.89 4.64 11.68 -4.57 16.25
Foreign-controlled 46.53 6.12 12.14 4.86 7.28
1979-1988
Domestic-controlled 27.44 -0.28 5.33 -16.18 21.51
Foreign-controlled 57.16 -6.23 16.58 9.46 7.12
1988-1997
Domestic-controlled 28.04 -3.32 9.57 -1.77 17.34
Foreign-controlled 54.05 -1.03 12.70 8.97 3.73

Note: Labour productivity is defined as real value added per worker.
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Table A3. Plant Turnover and Productivity Differentials by Industry, 1973-1979

Share of the Number Employment Relative LP
Industry of Plants Share
Entrants Exits Entrants Exits Entrants Exits Continuer
Food 26.90 32.51 8.13 13.36 1.10 0.77 1.09
Beverage 10.14 28.41 3.50 9.37 0.76 0.48 1.00
Tobacco 26.92 24.00 2.55 14.50 161 0.48 1.23
Rubber 34.75 15.38 3.48 3.60 1.02 1.10 1.16
Plastic 44.65 22.41 20.88 11.56 112 0.85 1.09
Leather and Allied 33.92 23.77 13.03 16.97 1.04 0.92 1.23
Primary Textile 25.70 31.76 9.99 17.09 111 0.70 1.29
Textile Products 33.64 27.67 10.92 13.48 0.95 0.90 122
Clothing 34.24 32.75 17.44 20.44 1.14 0.82 1.23
Wood 44.28 36.16 16.76 18.27 1.05 0.78 1.09
Furniture and Fixture 42.86 31.35 17.20 20.20 0.91 0.91 1.02
Paper and Allied Products 22.01 14.92 3.90 411 1.04 0.65 1.05
Printing, Publishing & Allied 41.38 31.56 13.70 13.45 1.05 0.81 1.16
Primary Metal 24.95 17.10 5.69 1.96 1.68 0.99 1.08
Fabricated Metal Products 43.16 25.89 17.17 12.44 1.07 0.73 1.00
Machinery 41.57 18.51 13.64 7.03 1.11 0.87 1.11
Transportation Equipment 44.89 33.17 10.22 9.51 0.71 0.55 112
Electrical and Electronic 45.44 24.88 16.34 15.34 1.03 0.69 112
Non-metallic Mineral 41.03 26.94 12.50 10.79 1.02 0.87 111
Refined Petroleum and Coal 24.32 20.00 10.74 6.79 0.91 0.63 1.02
Chemical 30.39 22.24 9.32 9.22 1.39 0.65 1.16
Other Manufacturing 45.12 30.35 17.80 13.70 0.92 0.86 1.13
Simple Average 33.14 24.86 11.08 11.44 1.03 0.74 1.07

Note: The relative labour productivity (LP) is defined as output per worker relative to that of continuing plantsin
1973. The share of exiting plants reflects the share in the base year. The share of entering plants reflects the share

in the end year.
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Table A4. Plant Turnover and Productivity Differentials by Industry, 1979-1988

Share of the Number of Employment Relative LP
Industry Plants Share
Entrants Exits Entrants Exits Entrants Exits Continuer
Food 41.24 50.37 14.70 20.06 0.92 0.87 1.09
Beverage 23.59 37.10 4,76 16.74 0.73 0.58 1.09
Tobacco 10.53 34.62 2.21 23.83 0.10 0.93 1.44
Rubber 51.11 30.16 11.89 9.98 1.04 1.00 0.93
Plastic 58.89 41.49 32.04 19.30 0.96 0.75 111
Leather and Allied 47.80 51.78 15.26 29.69 1.15 0.89 0.97
Primary Textile 40.00 40.28 12.79 26.91 1.34 0.69 124
Textile Products 60.98 49.67 30.93 22.65 0.82 0.77 1.09
Clothing 60.50 53.15 32.19 38.18 0.93 0.83 1.04
Wood 59.63 51.99 27.31 24.57 1.16 0.85 1.39
Furniture and Fixture 68.70 54.44 33.69 30.91 0.82 0.82 1.03
Paper and Allied Products 33.57 26.47 754 6.47 1.10 0.76 1.24
Printing, Publishing & Allied 62.09 46.41 28.93 20.42 0.91 0.79 1.06
Primary Metal 37.58 32.29 11.35 5.89 1.50 0.71 1.16
Fabricated Metal Products 59.00 45.49 32.05 28.49 0.80 0.95 1.13
Machinery 62.33 43.58 32.12 31.17 0.87 0.94 1.08
Transportation Equipment 56.88 45.22 18.02 11.18 0.84 0.53 1.33
Electrical and Electronic 61.17 45.22 23.61 21.13 1.06 0.95 134
Non-metallic Mineral 48.96 43.28 23.38 18.40 0.79 0.80 1.02
Refined Petroleum and Coal 41.79 29.73 13.72 23.56 0.45 0.86 0.95
Chemical 48.33 36.87 17.18 15.38 1.45 0.73 1.14
Other Manufacturing 66.42 53.43 35.46 33.53 0.85 0.76 101
Simple Average 47.87 41.00 20.05 20.80 0.90 0.77 1.08

Note: The relative labour productivity (LP) is defined as output per worker relative to that of continuing plantsin
1979. The share of exiting plants reflects the share in the base year. The share of entering plants reflects the sharein
the end year.
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Table A5. Plant Turnover and Productivity Differentials by Industry, 1988-1997

Share of the Number of Employment Relative LP
Industry Plants Share
Entrants Exits Entrants Exits Entrants Exits Continuer
Food 35.50 39.51 18.40 25.69 0.89 0.89 114
Beverage 43.65 60.92 11.11 40.66 0.77 0.72 151
Tobacco 22.22 26.32 2.57 9.79 0.14 0.94 127
Rubber 41.86 33.16 20.79 22.28 1.45 0.93 1.40
Plastic 37.55 36.71 25.01 21.37 0.89 0.90 1.15
Leather and Allied 35.24 62.33 18.54 50.76 0.88 0.81 1.03
Primary Textile 28.32 43.12 11.70 23.04 112 1.01 1.34
Textile Products 40.27 53.91 20.59 38.29 0.85 0.87 1.15
Clothing 38.83 63.76 20.51 47.05 1.28 0.92 117
Wood 36.40 47.38 20.95 26.27 0.88 0.72 1.10
Furniture and Fixture 41.81 59.84 25.10 45.49 1.05 0.90 1.26
Paper and Allied Products 28.57 30.50 10.62 8.60 1.26 0.72 124
Printing, Publishing & Allied 39.74 48.49 22.87 26.82 0.81 0.87 0.88
Primary Metal 26.79 33.87 6.36 7.60 151 0.76 1.40
Fabricated Metal Products 39.10 40.46 27.92 31.52 0.90 0.86 1.06
Machinery 39.17 4291 22.72 33.17 1.05 0.99 1.35
Transportation Equipment 41.24 47.62 22.35 20.28 1.09 0.64 1.38
Electrical and Electronic 42.58 46.96 19.34 36.05 1.62 0.98 247
Non-metallic Mineral 36.60 37.80 21.62 26.97 0.93 0.77 1.16
Refined Petroleum and Coal 50.00 31.58 15.54 18.59 0.41 0.74 1.49
Chemical 38.97 42.00 21.22 29.95 1.02 0.71 121
Other Manufacturing 42.62 50.51 31.43 36.55 0.98 0.91 117
Simple Average 35.96 42.59 18.14 27.25 0.95 0.81 1.23

Note: The relative labour productivity (LP) is defined as output per worker relative to that of continuing plantsin
1988. The share of exiting plants reflects the share in the base year. The share of entering plants reflects the share in
the end year.
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Table A6. Productivity Decomposition by Industry, 1973-1979 GR Approach

LP Within- | Between- = Net entry Entry Exit
Growth plant plant
Food 1.96 0.79 0.33 0.84 0.19 0.65
Beverage 0.63 -0.25 0.56 0.32 0.01 0.30
Tobacco 4.93 3.22 0.42 1.29 -0.05 1.34
Rubber 2.27 2.95 -0.69 0.01 0.03 -0.02
Plastic 1.80 0.96 0.23 0.61 0.25 0.36
Leather and Allied 3.38 2.56 0.34 0.48 0.11 0.37
Primary Textile 4.88 3.59 0.24 1.04 0.04 1.00
Textile Products 3.15 2.61 0.24 0.30 -0.02 0.32
Clothing 3.83 2.24 0.48 1.10 0.51 0.59
Wood 1.99 1.13 0.01 0.86 0.13 0.73
Furniture and Fixture 0.26 -0.40 0.63 0.03 -0.10 0.14
Paper and Allied Products 1.03 0.71 0.04 0.29 0.06 0.22
Printing, Publishing & Allied 2.73 2.06 0.23 0.44 -0.10 0.54
Primary Metal 181 0.91 0.31 0.59 0.63 -0.04
Fabricated Metal Products 0.84 0.00 0.17 0.67 0.36 0.31
Machinery 1.86 1.30 0.29 0.27 0.07 0.20
Transportation Equipment 1.99 1.92 0.19 -0.11 -0.30 0.19
Electrical and Electronic 2.48 181 0.08 0.59 0.21 0.38
Non-metallic Mineral 1.77 1.94 -0.44 0.28 -0.12 0.40
Refined Petroleum and Coal 0.61 -11.27 11.63 0.24 -0.17 0.41
Chemical 3.38 1.90 0.59 0.89 0.41 0.49
Other Manufacturing 1.77 1.32 0.29 0.16 0.04 0.12
Simple Average 2.24 1.00 0.74 0.51 0.10 0.41

Note: Annual percentage point growth in labour productivity (LP).
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Table A7. Productivity Decomposition by Industry, 1979-1988 GR approach

LP Within- | Between- = Net entry Entry Exit
Growth plant plant
Food 1.02 0.64 0.16 0.22 0.00 0.22
Beverage 164 1.33 -0.09 0.40 -0.10 0.50
Tobacco 4.01 343 0.24 0.33 -0.29 0.62
Rubber -0.69 -1.01 0.16 0.16 0.17 -0.01
Plastic 1.16 1.10 -0.23 0.29 0.02 0.28
Leather and Allied 0.35 0.01 -0.19 0.53 0.13 0.40
Primary Textile 3.46 3.38 -1.21 1.28 0.37 0.91
Textile Products 0.64 0.52 -0.07 0.19 0.01 0.18
Clothing 0.84 0.47 -0.17 0.54 0.24 0.30
Wood 3.60 291 -0.08 0.77 0.27 0.50
Furniture and Fixture 0.17 -0.13 0.34 -0.05 -0.45 0.40
Paper and Allied Products 247 2.15 0.08 0.24 0.10 0.15
Printing, Publishing & Allied 0.68 0.60 -0.11 0.19 -0.21 0.40
Primary Metal 221 1.48 0.17 0.56 0.45 0.12
Fabricated Metal Products 0.44 0.57 -0.04 -0.10 -0.15 0.05
Machinery 0.34 1.07 -0.32 -0.40 -0.65 0.25
Transportation Equipment 3.04 2.82 -0.11 0.33 0.15 0.18
Electrical and Electronic 2.83 2.86 -0.49 0.45 0.11 0.34
Non-metallic Mineral 0.07 0.07 0.00 0.00 -0.04 0.04
Refined Petroleum and Coal -0.98 357 -3.64 -0.92 2.96 -3.88
Chemical 241 1.40 -0.05 1.06 0.63 0.43
Other Manufacturing 0.39 0.16 -0.01 0.23 -0.01 0.24
Simple Average 1.37 1.34 -0.26 0.29 0.17 0.12

Note: Annual percentage point growth in labour productivity (LP).
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Table A8. Productivity Decomposition by Industry, 1988-1997 GR Approach

LP Within- | Between- = Net entry Entry Exit
Growth plant plant
Food 127 1.30 -0.16 0.13 -0.12 0.25
Beverage 5.26 3.56 0.46 124 -0.39 1.63
Tobacco 247 3.27 -0.74 -0.05 -0.24 0.19
Rubber 4.00 2.67 0.08 1.25 0.66 0.59
Plastic 1.13 1.09 -0.02 0.06 -0.18 0.24
Leather and Allied 1.18 0.44 0.11 0.63 -0.01 0.65
Primary Textile 2.98 2.76 0.11 0.10 -0.05 0.16
Textile Products 151 0.63 0.32 0.55 0.00 0.55
Clothing 242 0.88 0.38 1.15 0.41 0.74
Wood 144 141 -0.31 0.33 -0.18 0.52
Furniture and Fixture 2.65 1.69 0.15 0.80 -0.01 0.82
Paper and Allied Products 2.70 257 -0.16 0.28 0.16 0.12
Printing, Publishing & Allied -1.26 -0.97 -0.07 -0.22 -0.25 0.03
Primary Metal 4.04 3.36 0.30 0.37 0.14 0.23
Fabricated Metal Products 0.69 0.76 -0.32 0.25 -0.05 0.30
Machinery 2.79 254 0.00 0.26 -0.21 0.47
Transportation Equipment 3.86 3.65 -0.49 0.70 0.23 0.46
Electrical and Electronic 9.37 6.47 0.80 2.09 0.08 2.01
Non-metallic Mineral 1.88 1.01 0.32 0.55 0.07 0.47
Refined Petroleum and Coal 3.65 3.64 -0.39 0.41 -0.01 0.42
Chemical 2.74 2.59 -0.46 0.62 0.06 0.56
Other Manufacturing 1.50 2.29 -0.96 0.17 -0.16 0.33
Simple Average 2.65 2.16 -0.05 0.53 0.00 0.53

Note: Annual percentage point growth in [abour productivity (LP).
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