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Abstract

Using a comprehensive micro-database of Canadian firms in conjunction with industry-level data
on commodity flows, we develop a profile of corporate diversification within the Canadian
economy. Our analysis has two major objectives.

First, we decompose corporate diversification into horizontal and vertical components based on
the degree to which industries are linked by inter-industry trade flows. Horizontal and vertical
decompositions serve as useful proxies for the strategic factors that underlie diversification
strategies. We find that over 80% of corporate diversification is horizontal in nature – occurring
across industries that do not exhibit strong buyer/seller relationships. In the main, this suggests
that many firms pursue diversification strategies in order to spread risk and to take advantage of
special assets, more so than as a means of improving vertical efficiencies. Seventy-one percent of
corporate diversification is also broad-spectrum – representing an expansion of corporate
activities across (as opposed to within) 2-digit industry groups.

Our second objective is to ascertain whether diversification patterns are closely associated with
certain industry characteristics. Here we consider industry-level factors that are generally posited
to affect the level of diversification (e.g., growth, concentration, knowledge-intensity) along with
other variables designed to evaluate whether diversified ownership structures are associated with
inter-industry commodity flows. Our regression analysis draws on three empirical measures of
diversification – first, the amount of total entropy (i.e., diversification) within an industry,
second, the average entropy per firm, and last, the percentage of firms within an industry that
diversify.

Within our sample of 132 commercial industries, total diversification is positively associated
with the intensity of inter-industry trade flows. Hence, the more diversified an industry’s
buyer/seller linkages with other sectors, the greater the level of corporate diversification that one
would expect to find. This provides some evidence that inter-industry trade intensity plays a
significant role in explaining overall levels of corporate diversification, where this level is, in
turn, determined by (i) the number of diversified firms, and (ii) the average level of
diversification within these firms. This said, inter-industry trade flows are not related to the
average level of diversification, nor do they help explain the percentage of firms within an
industry that become diversified. On these issues, we look to other factors for explanation.
Industry concentration and average firm size are both positively associated with the amount of
diversification per firm. This is consistent with the ‘constrained optimization’ view of
diversification – large firms in concentrated markets look to diversification strategies as a means
of achieving growth, as the potential for further expansion in main product areas is often
exhausted.

Sectoral differences in diversification patterns are apparent. A greater percentage of firms in
goods-producing industries diversify. There is also some evidence that firms in the goods sector
are, on average, more diversified than those in services.

Keywords:  diversification, vertical integration
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1.  Introduction

Studies of corporate diversification contribute fundamentally to our understanding of the modern
economy. Corporations with complex, multi-unit1 operating structures, spanning different
product markets and production activities, play a significant role in many economic sectors.
These firms seem far removed from the atomistic models of market organization that characterize
traditional economic analysis. Yet the diversification strategies pursued by such firms bear
directly on issues of competitive strategy, industry growth, resource efficiency, economic power,
and market structure.

Firms pursue diversification strategies by establishing production units in different industrial
sectors. These production activities may be highly complementary in that they support the firm’s
core product line. For instance, vertical diversification strategies bring together, within a single
operating structure, discrete elements of the production and distribution chain. Firms that
establish vertically integrated structures may be able to allocate resources more effectively than
via arms-length transactions. 2

Horizontal diversification occurs when a firm extends its production activities into areas that fall
outside of its traditional product line. This allows firms to exploit complementary marketing or
technological assets across product lines. It also serves as an important means of risk-spreading,
safeguarding corporate revenues from demand shocks in key product markets.

This paper examines the extent of diversification in the Canadian economy. It not only reports on
the amount of diversification, but also on the exact form that this diversification takes. It
investigates whether, in the main, diversification is a lateral phenomenon across unrelated
sectors, or if it represents an attempt to improve efficiencies within a general line of business.

Early empirical research on corporate diversification using large cross-sectional databases has
suffered from several limitations. First, operational measures of vertical  diversification have not
been readily devisable.3 As such ‘related’ production activities tend to be defined as those that
fall within 2-digit industries, while ‘unrelated’ production activities are those that cross 2-digit
boundaries. In much of the literature, these serve as proxies for ‘narrow-spectrum’ and ‘broad-
spectrum’ diversification. In our view, these distinctions are conceptually unsatisfying because
they reveal very little about whether, on net, diversification is undertaken to bring about
efficiency gains via vertical integration or to spread risk and acquire special assets via horizontal
extension. Moreover, broad- and narrow-spectrum distinctions also allow for potentially
misleading characterizations of ‘related’ and ‘unrelated’ industrial activities, as these depend
solely on the taxonomical conventions used in standard industrial classification systems. The

                                                
1 Many terms can be used to describe the organizational elements of a firm. In this paper, we use the terms unit,
establishment, and plant interchangeably.
2 See Williamson (1975).
3 Many subsequent studies have addressed this shortcoming by developing measures of vertical diversification. For
examples, see MacDonald (1985), Lemelin (1982), Maddigan (1981), Martin (1986) and Davies and Morris (1995).
Of this, more later.



Analytical Studies Branch – Research Paper Series            - 2 -            Statistics Canada No. 11F0019MPE No. 150

principles that give rise to differences in industry classification may not directly accord with any
obvious metric of ‘relatedness’; for example, it may be the case that activities that fall within a 2-
digit group are, in fact, less related than those that cross 2-digit industries.4 This paper builds on
recent efforts to measure vertical diversification – efforts that contribute to our understanding of
the strategic factors that underlie diversification strategies. We use horizontal and vertical
measures in conjunction with broad- and narrow-spectrum distinctions in order to develop a
more comprehensive profile of the diversified population.

A second limitation of earlier research centres on issues of data coverage. Many studies have not
been based on comprehensive lists of business populations, which, in turn, raises the spectre of
bias. In the absence of comprehensive data sources, some studies have focused on diversified
firms in certain sectors, such as manufacturing, at the expense of those in other areas of the
economy. Others have drawn from lists of major corporations (e.g., the Fortune 500) which are
not representative of the overall corporate population. Both these approaches may give rise to an
incomplete view of diversification in the corporate sector. Our objective in the present analysis is
to overcome these difficulties by offering an analysis that both distinguishes between horizontal
and vertical strategies and covers commercial activity in all sectors of the economy.

Our paper is organized as follows.

In Section 2, we review, in brief, select literature on corporate diversification. Our discussion
focuses on the strategic basis for diversification and post-diversification performance.

Data issues are addressed in Section 3. We use Statistics Canada’s Business Register – a
comprehensive micro-database of Canadian companies – to obtain information on the operating
structures of all multi-unit firms. To measure the economic relationships that exist between
different industries, we use a second database – based on Statistics Canada’s input/output tables
– that provides detail on inter-industry commodity flows. Taken together, these data reveal
whether the actual patterns of corporate diversification conform to the economic linkages that
exist between various sectors of the economy.

In Section 4, we discuss our quantitative measure of diversification. We adopt an entropy-based
metric because (i) it allows for convenient summary measures that capture the extent to which a
firm’s economic activity is distributed among different industrial activities, and (ii) it can be
readily decomposed into sub-measures (e.g., broad- versus narrow-spectrum diversification;
horizontal versus vertical diversification). We also discuss, in some detail, the utility of these
sub-measures.

In Section 5, we examine patterns of corporate diversification within the Canadian economy.
First, we present diversification statistics for all major economic sectors based on the
employment characteristics of multi-unit firms. The multi-unit population includes both
diversified firms (those with production units in different industries) and consolidated firms
(those with all units in a single industry). Second, we ask whether a different view of corporate

                                                
4 These concerns were raised by Berry (1975). A detailed discussion of these issues is found in Section 4.
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diversification emerges when investigating the geographic characteristics of these firms. Third,
we return to more conventional measures of corporate diversification by examining broad- and
narrow-spectrum entropy based solely on firms that maintain production units in multiple
industries. Fourth, we supplement these broad- and narrow-spectrum measures with estimates of
horizontal and vertical diversification based on the significance of inter-industry commodity
flows. Lastly, we investigate the statistical assumptions that underlie our estimates of vertical
diversification.

In Section 6, we use regression analysis to ask whether inter-sectoral differences in
diversification are associated with certain industry characteristics. Concentration, growth,
average firm size, and knowledge-intensity have all been posited to affect the amount of
diversification within an industry. We evaluate these effects, and introduce two additional
variables designed to capture changes in diversification arising from differences in the intensity
of inter-industry trade flows. These variables are proxies for the establishment of vertical
efficiencies – industries having more significant economic linkages with other sectors may also
be those with more diversified firms.

We review the central findings of the paper in Section 7.

2. Perspectives on Corporate Diversification

2.1 The strategic basis for diversification

Firms diversify by establishing (or acquiring) production units that engage in different industrial
activities. Diversification is thus an expansion of corporate activity – either into areas that are
closely related to a general line of business, or into areas that represent new directions for the
firm. Economists have long debated the strategic basis for such decisions. Penrose (1959) and
Marris (1964) argue that firms diversify in order to grow. The need for growth may reflect the
personal aspirations of managers. Or it may result from strategies designed to maximize
shareholder value through the exploitation of firm-specific assets.5 Gort (1962) argues that the
prospective return on investment is a function of growth and that firms in slow-growing sectors
should be expected to diversify into faster-growing sectors.

Many economists see diversification strategies as beneficial. Diversification is one means of
extending the boundaries of the firm to solve coordination problems that exist in some markets –
problems that cause firms to replace arm’s-length transactions with internal allocation
mechanisms (Williamson, 1975). These difficulties can be particularly severe between firms that
are linked in vertical relationships where bilateral monopolies or information asymmetries can
lead to market failure.6 Strategies that bring together firms that are customers and suppliers may
lead to efficiency gains.

                                                
5 For an overview of agency theories, in which managers pursue growth strategies in order to maximize their private
interests (as opposed to those of the firm), see Montgomery (1994).
6 See Clarke (1985), chapter 8.
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Other strategic factors may motivate firms to diversify. Diversification strategies (and, in
particular, mergers) are seen as an efficient response to problems that arise due to the nature of
certain assets. This theory proposes that mergers result in synergistic gains when the production
process involves ‘lumpy’ or intangible productive assets that can be used simultaneously in more
than one market. To the extent that an asset’s intangible quality prevents the firm from fully
exploiting its value in a single market, and its exploitation is not possible via an arm’s-length sale
because of asymmetric information problems, the firm is better off extending itself into new
markets.7 Examples of such assets involve innovation capabilities or certain marketing
capabilities associated with brand images. Diversification strategies are a method of exploiting
intangible assets—especially in areas where these assets are more prevalent.8

Diversification is also an effective means of managing risk. Vertical or synergistic gains aside, a
firm that expands the breadth of its industrial activities will be less vulnerable to demand shocks
in single markets. On this view, diversification strategies need not have any direct bearing on
issues of vertical efficiency, as these center predominately on improving the firm’s position
within a primary (and single) line of business. Risk management strategies that involve
diversification are more horizontal in nature – firms minimize their exposure to external shocks
by establishing or acquiring seemingly disparate holdings, by moving into product markets that
they deem lucrative, or potentially so.9 Both horizontal and vertical diversification thus represent
a form of corporate growth, though the strategic basis for each may differ significantly.

 2.2 Diversification and performance

Diversification strategies affect the dynamics of competition. Diversified firms may enjoy
considerable leverage over competitors. For instance, vertically diversified incumbents may be
able to draw on cost advantages in order to price emerging firms out of the market and create
barriers to entry. Other competition problems such as predatory pricing, tied selling, and the
development of mutual forbearance are also noted as possible consequences of diversification
(Clarke, 1985). 10

Much of the empirical literature on diversification has focused on merger activity. These studies
have wrestled with whether merger activities serve to enhance the market for corporate control,
thereby increasing efficiency, or whether they satisfy managerial preferences that are not aimed at
maximizing shareholder wealth (Caves, 1987; Scherer, 1988). Earlier empirical work has
difficulty in identifying the beneficial effects of merger activity, irrespective of whether the
merger involved similar acquisition (acquiring firms in the same industry) or diversification
                                                
7 See Caves (1975).
8 Baldwin and Caves (1991) find that the beneficial effects of mergers are greater in science-based industries where
intangible assets related to R&D are more prevalent.
9 The idea that ‘unrelated’ diversification strategies lead to a reduction in operating risk has been extended by Amit
and Livnat (1988). The authors  propose a concept of conglomerate diversification that reduces the firm’s
vulnerability to macroeconomic cycles. Expansion into unrelated product markets is an effective means of reducing
operating risk if changes in the business cycle affect the firm’s business segments in different ways.
10 For an overview of the anti-competitive outcomes that can result from diversification (e.g., predatory pricing,
mutual forbearance and reciprocal buying), see Montgomery (1994).
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(acquiring firms in different industries). Mueller (1987) noted that most mergers result in a loss
in market share. Cowling et al. (1980) found little evidence that UK mergers enhanced
productivity. Ravenscraft and Scherer (1987), using US data on line-of-business performance,
argue that mergers are generally unsuccessful. However, ‘related’ mergers (those that focus on a
single line of business) were more likely to be successful than ‘unrelated’ mergers (those that
combine different lines of business). Work by Jog and Riding (1988) and Tarasofsky (1991),
using Canadian data on mergers of firms listed on the Toronto Stock Exchange, find that about
equal numbers of post-merger firms succeed or fail.

Not all Canadian studies find mergers to be ineffective. Financial event studies suggest that
takeover announcements have positive effects on stock prices. Shareholders of both target and
acquiring firms tend to benefit from mergers (Eckbo, 1986 and 1988). What is more, mergers are
accompanied by real efficiency gains. Baldwin (1995) uses census data to examine the
performance of plants prior and subsequent to merger and concludes that mergers have a
significant effect on either productivity or profitability.11

Evidence on the beneficial effects of diversified mergers is less forthcoming. The Royal
Commission on Corporate Concentration (1978) finds that unrelated diversification in Canada
had, at best, neutral effects on firm profitability. Caves et al. (1980) and Lecraw (1984) find that
large firms that were classified as unrelated diversifiers, and that were heavily engaged in merger
activity, tended to report lower profits over the period 1960-1975 than did less diversified firms.
Baldwin (1995) also finds the clearest evidence of gains from mergers when these involve
similar firms; unrelated mergers, in contrast, fare less well.

A second set of studies takes as its focus the performance of industries rather than of merged
firms. While these studies account for the effects of diversification on all firms (rather than just
on large firms), they initially employed relatively crude measures of diversification – such as the
ratio of primary employment to total employment for all firms in an industry, where primary
employment refers to the employment of the firm in its main industry. This literature is
inconclusive as to whether firms in industries that are dominated by diversified firms have
greater profitability. Miller (1969) and Rhoades (1973) find that US manufacturing profitability
in the late 1950s and early 1960s is negatively related to the ratio of primary to total employment.
However, Rhoades (1974) reports that the relationship does not hold for 1967. 12

                                                
11 Lichtenberg (1992) reports similar findings for the United States using data from the US Census of Manufactures.
12 In addition to industry profitability, much of the early industrial organization literature on diversification focused
on its impact on market structure (e.g.) industry concentration and growth. For a review, see Ramanujam and
Varadarajan (1989).
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The above studies attempt to find broad patterns that describe the general effects of
diversification. Others like Rumelt (1974) also examine diversification, but divide the universe
of mergers into finer, more disaggregated categories to examine differences in a firm’s success.13

Rumelt’s research asks whether there are finer groupings of diversified firms that are correlated
with substantial differences in performance, and whether certain types of diversification were
more effective in some situations than in others. The same strategy was adopted in Caves et al.
(1980). Here diversification is seen to depend on certain industry and firm characteristics. The
work of Rumelt and Caves et al. suggests that the impact of diversification strategies depends,
more often than not, on firm-specific factors rather than on characteristics common to all firms in
the industry.

3. Data Issues

Despite interest in the effects of diversification, few studies address its magnitude – primarily
because of difficulties in obtaining comprehensive data on the population of diversified
businesses. Gort (1962) draws a sample of 721 enterprises from 1954 US Census records that
consists of all multi-establishment companies with over 2500 employees, but he focuses
primarily on a sample of 111 of these businesses. Rumelt (1974) examines the history of about
250 Fortune 500 companies over the period 1949 to 1969. Berry (1975) focuses on the
performance of 460 Fortune 500 companies during the early 1960s. In each of these cases, no
attempt is made to measure the overall level of diversification in different industries. Caves et al.
(1980) use Dun and Bradstreet data on Canadian establishments to study about 2,000 firms in the
mid-1970s, but had to rely on only a rough ranking of the importance of plants in different SICs
to obtain measures of diversification.

Many of these early studies not only examine a limited sample of firms, but also use relatively
simple measures of diversification – such as the number of industries occupied by a company’s
product line (Federal Trade Commission, 1972). Gort (1962) uses the percentage of economic
activity in the firm’s primary industry of specialization, as well as the number of industries in
which the firm operates. Berry (1975) employs a Herfindahl index of the share of sales in
different constituent industries, and then experiments with an entropy measure (Jacquemin and
Berry, 1979). Both of the latter measures combine information on the number of industries and
on differences in the intensity of the firm’s economic activity across these constituent industries.

Rumelt (1974) adopts a richer approach that categorizes types of diversification along strategic
lines: single product strategies; diversification strategies with most economic activity in a
dominant industry; diversification strategies that focus on related markets; and strategies that

                                                
13 Rumelt’s pioneering work, which emphasized subjective or categorical measures of diversification, has led many
others to examine the relationship between diversification and performance. For discussion, see again Ramanujam
and Varadarajan (1989).
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concentrate on unrelated product markets. He then looks at how differences in performance vary
by type.14

In this paper, we use a comprehensive Statistics Canada micro-database that contains detailed
information on the operating structures of all firms with employees in Canada. This database is
used when developing the frame for Statistics Canada’s business surveys. Its comprehensiveness
allows us to examine, in detail, diversification patterns in all sectors of the economy.

To measure diversification, we adopt an entropy-based metric. We also pursue the notion that
there are different types of diversification by decomposing our measure into additive components
– in this case, horizontal and vertical components. The latter is defined as diversification into
industries that are closely related in the production and distribution chain – either upstream as
suppliers or downstream as customers.

We also estimate diversification at different levels of industrial detail. We analyze patterns of
broad- and narrow-spectrum diversification (between and within 2-digit industry groups,
respectively) and measure the amount of horizontal and vertical diversification that occurs within
these broad- and narrow-spectrum divisions.

We begin by discussing the properties of our data below.

3.1 Identifying multi-unit firms

A study of diversification requires, in the first instance, micro-data on the operating structures of
multi-unit firms. This information can be obtained from Statistics Canada’s Business Register – a
comprehensive listing of all firms with employees in the Canadian economy.15 It is this data
source that allows accurate sample frames to be drawn for Statistics Canada’s business survey
program. While the agency has long had a centralized Business Register, this was traditionally
supplemented with specialized lists that were used to support specific survey programs.
Beginning in the late 1980s, many of these data sources were integrated into the central Business
Register, thereby increasing its coverage of the business population. In support of this strategy,
additional resources were devoted to maintaining the database. As a result, the Business Register
now offers, in a single location, an extremely comprehensive picture of Canadian businesses.
These businesses correspond to either single legal entity firms or consolidations. 16 The Register
provides a detailed summary of legal and operating structures – including detail on the sales,

                                                
14 Rumelt’s subjective characterization has been the subject of much subsequent analysis, particularly in the strategic
management literature. For an analysis that compares Rumelt’s method to SIC-based approaches, see Hall and St.
John (1994).
15 The coverage also includes all firms with at least $30,000 annual revenue and all incorporated businesses.
16 The level of diversification can be affected by the level of coverage of multi-legal firms. An investigation of this
issue has found that the Business Register is virtually complete in the identification of consolidations and other
multi-legal firms (e.g., partnerships, unincorporated joint ventures).
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employment and industry of location of each unit belonging to the business. These units are
defined basically at the production or establishment level.17

3.2 Identifying economic linkages between industries

An additional requirement, essential to our objectives here, is that we obtain data that allow us to
estimate the significance of economic relationships between industries. Vertical (horizontal)
diversification involves the expansion of a firm’s operating structure into related (unrelated)
sectors. In order to make this distinction, we use data on the importance of inter-industry
commodity flows in order to separate industries into related and unrelated groups.18

A vertically integrated firm is one whose production activities include some or all of the steps
ranging from the acquisition of raw materials to the sale or servicing of finished products. There
are two basic forms of vertical diversification: ‘upstream’ or ‘backward’ diversification and
‘downstream’ or ‘forward’ diversification. In both cases, the firm engages in production activities
that are distinct from, though complementary to, the primary business line. In the classical
manufacturing example, firms that expand by diversifying ‘upstream’ or ‘backward’ produce raw
and/or semi-fabricated materials that are then used as inputs in their existing production
processes. Similarly, integration ‘downstream’ or ‘forward’ can occur when manufacturing firms
engage in wholesale and/or retail operations in order to disseminate their products to consumers.

In both cases, the diversified firm is one that engages in, at minimum, two different industrial
activities. As discussed in Section 3.1, micro-level data on operating structures from the Business
Register can be used to distinguish between diversified and non-diversified businesses by
examining a firm’s industrial coverage. The more daunting challenge arises when one attempts to
distinguish between ‘related sectors’ (as required for vertical diversification) and ‘unrelated
sectors’ (referred to here as horizontal diversification).

In practice, measuring these inter-industry relationships is far from trivial. In this analysis, we
make use of Statistics Canada’s input-output (I/O) tables to estimate the flow of goods and
services between sectors at various levels of industrial detail. These I/O tables provide the
necessary data to estimate the buyer-seller relationships that exist between industries. These
buyer-seller relationships are then used to measure the extent to which a firm’s operating
structure is vertically or horizontally diversified.

                                                
17 The Business Register uses the concept of a production entity to describe the operating structure of a business.
This is defined as the “smallest distinct  combination of dedicated resources (labour and capital) in a process
designed to produce a specific set of goods and services.” The overwhelming majority of Canadian businesses are
organized as single production entities. Multi-unit firms, such as diversified businesses, have more than one
production entity.
18 Lemelin (1982) finds that the probability of a firm in industry i diversifying into industry j is a function of the
share of j’s intermediate input purchases from industry i. Our analytical framework borrows from Lemelin’s earlier
work on input flows; we reserve additional discussion for Section 5.
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To restrict our analysis to important inter-industry relationships, we chose a minimum sales
threshold of 20% to define significant vertically-related linkages. (We review our selection of a
20% lower limit in Section 5.5). To illustrate, if industry A purchases 60% of its inputs from
industry B, 30% from industry C and 10% from industry D, only the A-B and A-C linkages
represent vertical relationships. Using this industry-level information, we are then able to assess
the extent of vertical and horizontal integration within a diversified firm based on the industry
mix within its operating structure. If this firm maintains operating units in industries A, B, and D,
then the units in A and B are vertically integrated, while the unit in D represents a horizontally
integrated unit within its operating structure.

 3.3 Forward and backward linkages based on Input/Output tables

A more thorough review of our method for establishing inter-industry linkages based on
input/output data is provided below. In this exercise, we make the distinction between backward
(upstream) linkages and forward (downstream) linkages.

Backward linkages identify the main suppliers of an industry. Consider a simple example.
Industries A, B, and C comprise the primary goods sector and provide raw inputs to the
manufacturing sector. Industries W and X comprise the manufacturing sector. Table 3.3.1 reports
the percentage of input purchases that manufacturing industries W and X make from the various
primary goods industries.

Table 3.3.1: Percentage of manufacturing inputs purchased from primary goods sector
Manufacturing Sector

Industry W Industry X

Primary Goods Sector
     Industry A 40 18

     Industry B 45 15

     Industry C 15 67

There are three significant backward linkages connecting manufacturing industries to the primary
goods sector. Manufacturing industry W maintains two of these, with linkages to primary goods
industries A and B. There is no significant backward linkage connecting industry W with
industry C because the former purchases less than 20% of its inputs from industry C.
Manufacturing industry X, however, is connected to industry C via a significant backward
linkage, as the latter supplies industry X with 67% of its input requirements.

We also look through these ‘first-order’ linkages (as defined in an input/output table) to examine
whether ‘second-order’ linkages are large enough to establish vertical relationships. In the above
example, industry C does not link directly to W but it does to X. However, if W’s purchases from
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X are sufficiently large, we can also establish a link between W and C through the intermediary
industry X.19

Forward linkages identify the users of an industry’s products. To illustrate, we now examine, for
each of the three primary goods industries, how sales are distributed between the two
manufacturing industries.

Table 3.3.2: Percentage of output from primary industries sold to manufacturing sector
Manufacturing Sector

Industry W Industry X

Primary Goods Sector
     Industry A 81 19

     Industry B 15 85

     Industry C 50 50

In this simple economy, there are four significant forward linkages connecting industries in the
primary goods sector to those in manufacturing (Table 3.3.2). Industry A maintains forward
linkages with manufacturing industry W, as 81% of its total output is purchased by this industry.
Only 19% of industry A’s output is purchased by manufacturing industry X, which fails to meet
the 20% threshold. In the case of industry B, significant forward linkages are established with
industry X but not with industry W. Finally, goods industry C maintains linkages with both
manufacturing industries W and X. Once again, linkages are also identified by looking through
these ‘first-order’ relationships in order to take into account any secondary effects (sales through
intermediary industries).

Based on the above methodology, we identified 321 significant economic linkages between
industries – 148 backward linkages and 173 forward linkages.20 Of these 321 linkages, 25 were
duplicates, that is, in the case of two industries, A and B, a forward linkage for industry A (as
determined by its share of output purchased by B) was also a backward linkage for industry B (as
determined by the share of its input purchased from industry A). Excluding this group of 25
leaves us with 296 unduplicated inter-industry relationships that are economically significant. A
substantial portion of these relationships, roughly three quarters, involve the manufacturing
sector, either as a seller or as a buyer. Of these, virtually half connect manufacturing industries to
other manufacturing industries. Primary industries (especially mining) are also major suppliers to
the manufacturing sector. The real estate industry is a significant supplier to virtually all
industries in terms of non-residential properties and buildings. Construction, government as well

                                                
19 Our approach to measuring inter-industry linkages draws on earlier research on economic clusters; see (e.g.)
Roelandt et al. (1997). For distinctions between first-order and second-order linkages, see Yotopoulos and Nugent
(1973).
20 The input/output tables that are used to define these linkages employ an alternative method of industry
classification, one that is not directly analogous to the SIC (the industry concept that describes the distribution of
businesses on the Business Register). Many of these input/output industries represent either 3-digit SIC industries or
combinations thereof. The dimensions of our input/output matrix are 167*167.
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as accommodation, food and beverage industries are all major purchasers of manufacturing
products.

3.4 Reconciling industry linkages with operating structure

Our objective in identifying important inter-industry relationships is to use this information to
measure the extent of horizontal and vertical diversification within multi-unit firms. Our
convention for doing so is as follows:

If a multi-unit firm has, within its operating structure, establishments in separate
industries that are connected via a forward or backward linkage, then these
establishments are said to be vertically diversified. If a multi-unit firm has, within its
operating structure, establishments in separate industries that are not connected via a
forward or backward linkage, then these establishments are said to be horizontally
diversified.

Using information on the flow of goods and services between industries thus allows us to make
important distinctions concerning the type of diversification evident in individual firms. An
establishment mix that reflects important buyer-seller relationships is an indicator of vertical
diversification, whereas the absence of such relationships is an indicator of horizontal
diversification.

4. Concepts & Measures

4.1 Estimating diversification within a firm

Diversification within a multi-unit firm can be quantified in several ways. Some measures focus
simply on the number of individual industries in which the firm maintains operating units. Other
measures quantify the relative importance of economic activity in the various operating units by
focusing on the distribution of some characteristic, such as employment or output, across these
units. In what follows, we use an example of the latter metric – an entropy measure of
diversification that takes into account the industry mix of operating units as well as the
distribution of employment across these units (Berry, 1975). Our measure considers how
concentrated a firm’s employment is – whether it exists entirely within one industry, or whether
it is spread across several industries. More importantly, our index tells us how equally the firm’s
employment is spread across the industries in which it operates. This index takes the general
form:
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where
si equals the share of total firm employment in operating unit i.
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This index takes a value of zero when employment is concentrated entirely within a single
industry. At the other extreme, if the firm’s employment is spread evenly across K industries, the
firm’s entropy is maximized at E (s) = log (K).

The entropy measure is advantageous in that it can be used to examine the contribution that
different forms of diversification make to total entropy. Consider a firm that has operating units
in G industry groups. The employment share for set gS is then

(2) ∑
∈

=
gSi

ig sS  g = 1, …, G.

It is possible to decompose the firm’s total entropy (its measure of diversification) into two
components – the entropy that exists between or across industry groups and the entropy that
exists within industry groups. In many studies, these provide basic measures of ‘broad-spectrum’
and ‘narrow-spectrum’ diversification, and take the form:
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=  is the entropy within a group.21

Thus total entropy depends both on the distribution of firm employment across separate industry
groups and, more narrowly, on the distribution of firm employment among different industries
within an industry group.

These entropy measures can be used to quantify the nature of diversification within a firm. To
illustrate, consider a firm that maintains four operating units, three in manufacturing and one in
construction. The three manufacturing units are located in separate sub-industries – primary
metal, fabricated metal and electronic products. Assume that total employment in the firm is 100,
distributed equally between the four operating units. The entropy within the firm can be
summarized as follows:

Table 4.1.1: Entropy statistics for a hypothetical firm with a diversified operating structure
Industrial Structure Employment Entropy between industry

groups
Entropy within industry

groups

Manufacturing (A)
(a1=25, a2=25, a3=25)

75 0.22 0.82

Construction (B) 25 0.35 0.00

Entropy (value) 0.56 0.82

Entropy (share as %) 40.6 59.4
                     a1=primary metal plant, a2=fabricated metal plant, a3=electronic products plant

                                                
21 See Jacquemin and Berry (1979: 359-369) and Clarke and Davies (1983).



Analytical Studies Branch – Research Paper Series            - 13 -            Statistics Canada No. 11F0019MPE No. 150

In this example, within-group entropy (equation 5) has a value of 0.82 – corresponding to 59.4%
of the entropy, or diversification, within the firm – while between-group entropy (equation 4) has
a value of 0.56, representing 40.6% of total diversification. This indicates that the firm’s
employment profile is more diversified within its manufacturing units than between its
manufacturing and construction operations.

To see how the entropy of the firm depends on its employment characteristics, consider what
occurs if total employment is reallocated within our stylized firm (Table 4.1.2). In case (1), the
firm employs 60 workers within its three manufacturing operations: 10 in its primary metal plant,
20 in its fabricated metal plant, and 30 in its electronic products plant. The remaining 40 workers
are employed in its construction unit. In case (2), the plant employs 90 workers in its
manufacturing operations: 40 in primary metal, 30 in fabricated metal, and 20 in electronic
products. The remaining 10 workers are employed in construction. The entropy characteristics of
these firms are outlined in Table 4.1.2.

Table 4.1.2: Entropy comparisons for a hypothetical firm under different employment
allocations

Industry group Employment Entropy between industry
groups

Entropy within industry
groups

Original allocation
(as reported in Table 4.4.1)
     Manufacturing (A)
     (a1=25, a2=25, a3=25)

75 0.22 0.82

     Construction (B) 25 0.35 0.00

Entropy (value) 0.56 0.82

Entropy (share) 40.6 59.4

Case (1)
     Manufacturing
     (a1=10, a2=20, a3=30)

60 0.31 0.61

     Construction (B) 40 0.37 0.00

Entropy (value) 0.67 0.61

Entropy (share) 52.6 47.4

Case (2)
     Manufacturing
     (a1=40, a2=30, a3=20)

90 0.09 0.95

     Construction (B) 10 0.23 0.00

Entropy (value) 0.33 0.95

Entropy (share) 25.4 74.6

                     a1=primary metal plant, a2=fabricated metal plant, a3=electronic products plant



Analytical Studies Branch – Research Paper Series            - 14 -            Statistics Canada No. 11F0019MPE No. 150

In case (1), the contribution of between-group entropy to total diversification has increased to
52.6% because the new employment allocation between manufacturing and construction is more
equal than the original allocation (60 and 40 compared to 75 and 25). Accordingly, the entropy
that occurs within manufacturing units now represents only 47.4% of the total. In case (2), the
contribution of between-group entropy to total diversification is substantially smaller than in the
original allocation (25.4%) because the vast majority of workers (90 of 100) are employed in
manufacturing. The share of entropy within manufacturing is now 74.6%.

Comparisons of the sort outlined above are complicated by the fact that different employment
allocations within the firm usually give rise to different levels of total entropy. For example, total
entropy based on the original allocation of 25 workers per manufacturing plant was greater
(0.56+0.82=1.38) than total entropy in either cases (1) or (2) (both with a value of 1.28). In
general, however, for any set of units within the firm – either across or within industry groups – a
less equal distribution of employment will give rise to less entropy as more consolidation within
certain units implies less diversification. Conversely, more balanced allocations of employment
across a set of units will give rise to higher entropy, that is, more diversification.

In this study, we also use a variant of the entropy index that transforms the measure by taking its
antilog, which is referred to as the numbers equivalent entropy. This metric takes a value
between one and K: it equals one when 100% of a firm’s employment is in one industry and it
equals K when a firm’s employment is spread equally across K industries. Other situations that
fall in between are characterized by a numbers equivalent that represents the number of industries
over which a firm’s employment would need to be equally spread in order to have the same value
as the diversity measure. For example, assume that a firm has operating units in 15 industries.
Further assume that 75% of the firm’s employment is equally distributed among five of these
industries; 20% of the firm’s employment is equally distributed among a second group of five
industries; and the remaining 5% of employment is equally spread across the remaining five
industries. This firm is not as diversified as one with employment evenly divided among 15
industries. It is more diversified, however, than one with employment evenly spread across five
industries, because its employment is spread evenly across five industries and it has employment
in 10 more industries. The weighting scheme embodied in the formula places this firm between
the two more extreme cases. According to the entropy formula, this firm has a numbers
equivalent entropy of 7.3, which means that the firm is about as diversified as one with
employment evenly spread across seven industries.

4.2 Competing metrics: an overview

Statistical measures of corporate diversification, such as the entropy metrics discussed above, are
a useful means of characterizing the distribution of employment across a firm’s range of
industrial activities. The above examples focus on ‘between 2-digit’ and ‘within 2-digit’ entropy,
which, in much of the literature, serve as basic proxies for ‘broad-spectrum’ and ‘narrow-
spectrum’ diversification.22

                                                
22 A useful discussion of ‘relatedness’ based on SIC classifications is found in Hall and St. John (1994).
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Many see these distinctions as illuminating because of what they (purportedly) reveal about a
firm’s strategic orientation. Proponents of this view contend that firms that opt for narrow
spectrum diversification strategies expand into industries that have similar product
characteristics, and hence focus on markets closely related to the primary business line; this may
occur because they see a greater potential for future profits in industries that are, in effect, more
‘familiar’. These businesses may view entry into dissimilar industries (those with dissimilar
product characteristics) as riskier, given that these new product areas constitute less familiar
terrain. Hence, firms that opt for narrow spectrum diversification may view their likelihood of
success in similar industries to be higher; however, by consolidating their growth opportunities
within similar industries, such firms are more vulnerable to cyclical downturns in product cycles
that affect narrow groups of industries in the same way. Firms that prefer broad-spectrum
strategies may view expansion into industries with diverse product and process characteristics as
a means of mitigating demand shocks.

While such interpretations seem sensible, they may be inaccurate. Broad- and narrow-spectrum
distinctions attempt to draw a strong correlation between a firm’s strategic orientation (its
reasons for diversifying) and the industry mix of its establishments (the location of its operating
units within a standard industrial classification). As Berry (1975) notes, there are several major
difficulties with this approach.

First, it is not immediately apparent that industries that cross 2-digit lines are always more
distinct than those located within a two-digit group, simply by virtue of this classification. In fact,
some industries within a 2-digit group may actually prove to be more, not less, distinct. Berry
offers the example of two manufacturing industries, involved, respectively, in the manufacture of
mattresses and wood television cabinets, each of which is classified within a common 2-digit
manufacturing group. In practice, however, these represent very different manufacturing
activities, to the extent that it becomes difficult to envisage these, in any meaningful sense, as
complementary activities within a primary business line. Berry then introduces a third industry
that falls outside of this 2-digit group, one involved in the manufacture of plastic television
cabinets. The manufacture of plastic television cabinets and wood television cabinets may, in
practice, be closely related, whereas the manufacture of mattresses represents the more distinct
activity. Hence, the notion that diversification within a 2-digit industry necessarily represents
expansion into related or ‘familiar’ markets breaks down.

In developing this theme, Berry (1975) then draws on the concept of vertical efficiency. It may be
the case that broad-spectrum patterns are a more meaningful measure of ‘closer’ or ‘related’
industries if these bring together elements of the production and distribution chain. Industries
within a 2-digit group may have far less in common in the sense that each represents a different
line of business, and that production activities in one (within-group) industry have no direct
efficiency effects on production activities in the other (within-group) industry. The utility of
these distinctions depends on the factors that are used to group activities into Standard Industrial
Classification industries. They may be either demand or supply related. Indeed, they are probably
a combination of the two (Abbott and Andrews, 1990).
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All of this is to stress that a profile of corporate diversification based exclusively on broad- and
narrow-spectrum patterns – which, in turn, derive solely from Standard Industrial Classification
groupings – could be of limited utility. This is not to say that broad- and narrow-spectrum
metrics are not useful. In the most basic sense, they reveal how heterogeneous (or homogeneous)
a firm’s industrial activities are by focusing on differences in product and process characteristics.
But they need to be complemented by additional information. For this, we turn to vertical and
horizontal measures – which distinguish whether a firm’s operating structure brings together
units with (or without) significant economic linkages.

In what follows, we use entropy statistics to quantify the level of diversification within Canadian
industries, while drawing attention to the various elements of diversified, or entropic, firms:
multi-unit operating structures, broad- and narrow-spectrum components, and horizontal and
vertical elements. We also examine an alternative concept of diversification – one that focuses on
geographic, as opposed to industrial, entropy.

5. Patterns of Corporate Diversification in Canada

5.1 Multi-unit firms: diversification by industrial structure

Industrial diversification is a phenomenon present only in multi-unit firms. While a diversified
firm must have more than a single unit within its operating structure, simply possessing two or
more units does not ensure that the firm is diversified. Many multi-unit firms consolidate all of
their operating units within a single 4-digit industry – such firms are not industrially diversified.
Others, by establishing units in more than one 4-digit industry, are industrially diversified.23

It is nonetheless useful to begin our empirical analysis by focusing on the population of multi-
unit firms, irrespective of whether these businesses maintain consolidated or diversified
operating structures. Table 5.1.1 highlights the significance of multi-unit firms within the
economy. Slightly more than 13,400 firms have multiple-units within their operating structures.
While this group represents less than one percent of the overall firm population, multi-unit firms
contribute substantially to total employment and business income. Roughly one-third of the
workforce is employed by multi-unit firms. These businesses account for over one-half of total
business revenue.

                                                
23 We recognize that single-unit firms (which we identify here as non-diversified) may, of course, have multiple
activities – activities that, in principle, could fall into different industrial categories. One limitation of our database is
that all individual establishments within the firm are classified to a single 4-digit industry – one that corresponds to
that unit’s dominant industrial activity. For this reason, we are unable to measure industrial diversification within
single-unit firms, as this can only be observed in firms with multi-unit operating structures. For an approach using
commodity data at the plant level that overcomes this limitation, see Baldwin, Beckstead and Caves (2000).
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Table 5.1.1: Business population, 3rd quarter 1998
Multi-unit firms All firms % accounted for by

multi-unit firms
Number of businesses 13,421 1,701,821 0.79

Revenue ($billions) 1,254 2,265 55.4

Employment (millions) 4.96 14.53 34.1

The proportion of multi-unit firms within an industry will, in part, determine its overall level of
diversification. Other things equal, the more multi-unit firms within an industry, the more
diversification occurs.24 The distribution of multi-unit firms across industry divisions is
presented in Table 5.1.2. To evaluate whether some industries are more or less diversified than
others, we examine the average numbers equivalent entropy per multi-unit firm.25 These values
are based on  both consolidated and diversified multi-unit firms.

The average numbers equivalent entropy for all multi-unit firms is 1.36. This means that the
average level of diversification within a multi-unit firm is the same as if this firm had its
employment evenly spread across 1.36 4-digit industries. We examine inter-industry differences
by focusing on three distinct clusters: goods-producing industries, market services, and non-
market services. 26

Multi-unit firms in goods-producing industries – ranging from agriculture to construction – are
generally more diversified than their counterparts in services. While only 21% of multi-unit firms
are found in the goods sector, they generate 25% of the numbers equivalent entropy. On balance,
their average numbers equivalent entropy per firm stands at 1.56. Multi-unit firms in the logging
and forestry industry tend to be the most diversified (1.79), followed by manufacturing (1.64).
Firms involved in mining and agriculture tend to be the least diversified (1.37).

Multi-unit firms that provide non-market services also have above-average entropy.27 That said,
many of these firms do not operate based on market principles. As a consequence, their
organizational and employment characteristics may depend largely upon social and political

                                                
24 When we measure diversification using numbers equivalent entropy, the level of diversification varies positively
with both the number of diversified firms in the industry and the level of diversification within these firms.
25 Firms are classified to individual industries on the basis of their dominant industrial activity (that is, on the basis of
the dominant activity within their establishment mix).
26 In this analysis, we refer to the 6 industry divisions ranging from agriculture to construction as the goods-
producing sector. Our convention differs slightly from the 1980 Standard Industrial Classification in which the ‘other
utilities’ component of the communications and other utilities industry is also classified to the goods sector. For ease
of exposition, we treat ‘other utilities’ as a service, in order to draw simple distinctions between industry divisions.
This simplification is sensible – the majority of multi-unit firms classified to communications and other utilities are
in communications, and are thus classified to services. The non-market services sector includes three industry
divisions – government, education and health & social services. The market services sector is made up of the
remaining nine industry divisions.
27 An additional note on the composition of this sector. Its three industry divisions (government, education, health &
social services) include three types of ‘firms’: (1) government or public entities, (2) government business entities
(publicly-held businesses that operate at arm’s length from government, such as crown corporations), as well as (3)
private firms that operate in these industries.
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considerations. This issue aside, the non-market service sector contains 11% of multi-unit firms
and 13% of total numbers equivalent entropy – with an average numbers equivalent entropy of
1.63. Thus, multi-unit firms in these industries are, on average, slightly more diversified than
those in the goods-producing sector. Firms in government services and health and social services
exhibit average entropy values near the top of the industrial range (1.73 and 1.63, respectively),
while those in education are among the least diversified (1.20).

Table 5.1.2: Distribution of industrial numbers equivalent entropy, by sector
Industry Division Number of

multi-unit
firms

% of
employment
accounted

for by multi-
unit firms

Total numbers
equivalent entropy

Average
numbers

equivalent
entropy per
multi-unit

firm
Agriculture 109 4.8 149.40 1.37

Fishing 12 9.4 16.70 1.39

Logging and Forestry 30 17.4 53.63 1.79

Mining, Quarrying and Oil Wells 282 51.1 387.04 1.37

Manufacturing 1,925 45.4 3,158.84 1.64

Construction 524 9.0 743.10 1.42

All Goods-Producing Industries 2,882 33.2 4,508.72 1.56

Transportation and Storage 492 47.3 708.64 1.44

Communication and Other Utilities 190 80.7 301.61 1.59

Wholesale Trade 2,729 38.6 3,288.75 1.21

Retail Trade 2,185 37.2 2,754.15 1.26

Finance and Insurance 423 48.2 522.50 1.24

Real Estate Operators and Insurance Agents 361 15.8 428.30 1.19

Business Services 994 24.1 1,096.99 1.10

Accommodation, Food and Beverage Services 866 17.3 1,148.03 1.33

Other Services 833 15.0 1,103.80 1.33

All Market Services 9,073 33.1 11,352.8 1.25

Government Services 667 77.3 1,156.46 1.73

Educational Services 141 7.6 168.69 1.20

Health and Social Services 658 33.4 1,070.11 1.63

All Non-Market Services 1,466 37.5 2,395.26 1.63

All Industries 13,421 34.1 18,256.75 1.36
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Firms that provide market-oriented services are, on average, the least diversified. While these
services have the largest shares of multi-unit firms and total numbers equivalent entropy (68%
and 62%, respectively), the average numbers equivalent entropy is just 1.25, significantly less
than in goods industries. Thus, while the majority of diversification occurs in services, service
firms tend to diversify across fewer industries than do firms in the goods sector. Consequently,
the various dimensions that can be used to measure diversification (i.e., numbers of firms versus
average levels of diversification) are not perfectly collinear across industries. The most
diversified of the market-orientated services include communications and other utilities (1.59)
and transportation and storage (1.44). Multi-unit firms in business services have the lowest level
of diversification (1.10).

The above data provide a set of first impressions regarding the levels of corporate diversification
that prevail across different sectors of the economy. As previously noted, however, these
estimates are based strictly on the population of multi-unit firms, without making any allowance
for whether or not these firms have consolidated operating structures (i.e., all units in a single
industry) or diversified operating structures (i.e., units in two or more industries).

At this stage, we introduce two different perspectives on the operating structure of multi-unit
firms. The first of these focuses, as before, on the group of 13,421 multi-unit businesses, and
investigates whether firms in certain industries are more geographically diverse than those in
other industries. In the second exercise, we focus squarely on our traditional concept of industrial
diversification – multi-unit firms that maintain operating units in two or more 4-digit industries.

5.2 Multi-unit Firms: Diversification by Geographic Structure

While traditional studies of diversification have focused on a firm’s mixture of industrial
activities, it is nonetheless useful to consider an alternative metric – based, not on the firm’s
industrial composition, but rather on the geographic distribution of its operating units. Simply
defined, firms that diversify geographically are those that maintain separate operating units in
two or more geographic areas. Some of these firms may have consolidated all their operating
units within a single industry. Others will have multi-industry operating structures, and thus
contain components that are either horizontally or vertically integrated, or some combination
thereof.28

                                                
28 For a more global perspective on geographic patterns, Vachani’s (1991) work on developing measures of
international geographic diversification is illuminating. Focusing on the behaviour of multinational enterprises,
Vachani argues for  distinctions between ‘homogeneous and heterogeneous’ clusters of countries when examining
broad and narrow-spectrum diversification patterns, and when investigating the impact of diversification on
performance. Kim’s (1989) work on developing an entropy-based measure of global diversification, one that
decomposes between ‘product and international market dimensions’, is also informative. An interesting empirical
analysis of geographic and product diversification is found in Aw and Batra (1998); the authors examine the effect of
firm size on diversification within Taiwanese manufacturing.
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In Table 5.2.1, we reproduce the distribution of multi-unit firms from Table 5.1.2 – focusing
instead on the extent of geographic diversification within these businesses. Our basic unit of
geographic diversification is the municipality.29 (This, then, is the conceptual analogue to the 4-
digit industry measure used to investigate industrial diversification). Prior to any discussion of
results, one issue warrants emphasis. Geographic and industrial numbers equivalent entropy
statistics are not directly comparable. To see this, consider a population of multi-unit firms
within a given industry. A geographic-based numbers equivalent value that is greater than an
industry-based numbers equivalent value does not imply, in any meaningful sense, that multi-unit
firms within this industry are more diversified geographically than they are industrially. These
differences reflect the way in which the respective base units (municipality and 4-digit industry)
are scaled. There are 860 different 4-digit industries within the industrial structure; by contrast,
there are over 6000 municipalities. As the latter is more narrowly defined, there is a greater
likelihood, other things equal, of geographic-based diversification occurring. This would not
necessarily be the case if a more restrictive base unit of geography was used, such as province of
origin. This said, the purpose of the following exercise is simply to draw distinctions between the
level of geographic diversification evident in various industries and sectors.

While goods-producing industries tend to be relatively more diversified across 4-digit industries
than those in market services, they are less diversified geographically. Multi-unit firms within
market services have a geographic numbers equivalent entropy of 2.98, compared to 2.40 for
those in goods-producing industries. Conceptually, then, the average multi-unit firm in market
services is about as diversified as one that spreads its total employment evenly across three
separate municipalities. Firms in finance and insurance (3.87), retail trade (3.76), and
communications (3.53) are among the most geographically diversified. Among goods-producing
industries, manufacturers are, on average, more diversified (2.59) than other multi-unit firms, and
contribute substantially to the sector’s average. Firms in non-market services, particularly those
in government services, are less diversified along geographic lines.

The above results suggest that multi-unit firms in the goods sector place more weight on
diversification strategies that span industrial activities, whereas those in market-orientated
services give more emphasis to geographic expansion. These differences in relative emphasis are
sensible. The production of a good differs markedly from the provision of a service. The former
often involves a ‘classical’ input-output structure in which raw materials or intermediate inputs
are transformed into final products. A priori, one would expect goods industries to place more
emphasis on growth strategies that bring together various elements of the production and
distribution chain. While this encourages industrial diversification, other elements of the
production process may discourage geographic expansion. Consider a vertically integrated
manufacturing firm that maintains two establishments: one to oversee its logging activities and
the other for processing pulp and paper.

                                                
29 The geographical entropy measures were based on the 1991 Standard Geographical Classification (SGC) for each
establishment. Like the SIC, the SGC is hierarchical in nature, ranging from the one-digit region code and two-digit
province code down to the 7-digit Census sub-division code (often referred to as the municipality).
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Table 5.2.1: Distribution of geographic numbers equivalent entropy, by sector
Industry Division Number of

multi-unit
firms

% of
employment

accounted for
by multi-unit

firms

Total numbers
equivalent entropy

(geographic)

Average numbers
equivalent entropy

per multi-unit
firm

(geographic)
Agriculture 109 4.8 190.37 1.75

Fishing 12 9.4 26.31 2.19

Logging and Forestry 30 17.4 45.47 1.52

Mining, Quarrying and Oil Wells 282 51.1 649.02 2.30

Manufacturing 1,925 45.4 4,988.81 2.59

Construction 524 9.0 1,020.95 1.95

All Goods-Producing Industries 2,882 33.2 6,920.93 2.40

Transportation and Storage 492 47.3 1,345.84 2.74

Communication and Other Utilities 190 80.7 671.24 3.53

Wholesale Trade 2,729 38.6 7,299.74 2.67

Retail Trade 2,185 37.2 8,210.02 3.76

Finance and Insurance 423 48.2 1,635.7 3.87

Real Estate Operators and Insurance Agents 361 15.8 1,237.76 3.43

Business Services 994 24.1 2,481.76 2.50

Accommodation, Food and Beverage Services 866 17.3 2,054.28 2.37

Other Services 833 15.0 2,089.73 2.51

All Market Services 9,073 33.1 27,026.07 2.98

Government Services 667 77.3 856 1.28

Educational Services 141 7.6 342.11 2.43

Health and Social Services 658 33.4 1,653.45 2.51

All Non-Market Services 1,466 37.5 2,851.56 1.95

All Industries 13,421 34.1 36,798.56 2.74

A cost-minimizing multi-plant firm must trade production costs off against transportation costs.
Where scale economies are important, the production savings that arise from centralizing multi-
plant activities within a local area tend, at the margin, to outweigh the increase in transportation
costs associated with this strategy. The scale economies associated with geographic concentration
are important in goods-producing industries – which then act to discourage geographic
diversification.

Firms that provide services often have a production process that is less vertical in nature. Owing
to their less tangible or ‘physical’ quality, services are not transformed from raw or intermediate
inputs in the same manner that goods are. Accordingly, there is less of a focus on ‘discrete’
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elements of the vertical production and distribution chain, and hence, less of a need to develop
distinct operating units within that chain. This may encourage geographical diversification, as
service firms are able, with greater ease than their goods-producing counterparts, to replicate
their industrial activities in different geographic areas without a substantial cost penalty. More
importantly, most services involve the delivery of a product to customers who differ by
geographic location. Any cost savings associated with the centralization of services may be
outweighed by a loss in value to customers.

5.3 Broad-spectrum and narrow-spectrum diversification

In Sections 5.1 and 5.2, we examined two basic applications of our entropy-based metric. First,
we explored the extent of 4-digit industrial diversification within the multi-unit population and
asked whether firms in certain sectors differ in terms of their entropy characteristics. Second, we
focused on geographic entropy and asked whether this gave us a similar view of diversification
across sectors. It did not. We found that the entropy characteristics of multi-unit firms differ in
these two dimensions. Businesses in the goods sector are more likely to diversify their operations
into different industries. Those in market services are more likely to diversify their operations
into different geographic locations.

Both of the above exercises focus on a particular firm subpopulation – firms with more than one
unit in their operating structure. As previously noted, many of these firms consolidate all of their
operations within a single industry. Others are comprised of units that span two or more
industries. The average entropy statistics reported in Section 5.1 do not make this distinction.
They are based on all multi-unit firms, both ‘consolidators’ and ‘diversifiers’.30 This provides us
with a base measure of diversification within multi-unit firms.

In this section, we turn our attention squarely to the subset of multi-unit firms that operate in
more than one 4-digit industry. This reduces our sample from 13,421 to 4,889 firms – 36% of the
multi-unit population. These firms are diversified in the ‘classical sense.’ Retaining the sectoral
focus of previous sections, we report in Table 5.3.1 several summary statistics: the average
numbers equivalent entropy, the average log (base 10) entropy, and the share of log entropy that
occurs because of diversification between 2-digit industries.

We adopt the log measure of diversification principally for ease of exposition. Log entropy does
not have the convenient analytical interpretation of the numbers equivalent measure. It does,
however, allow entropy to be more readily decomposed into its constituent components.31 In the
first of our decomposition exercises, we calculate the share of log entropy arising from two
sources: entropy across 2-digit industries and by extension entropy within 2-digit industries. As
noted in Section 4, these are standard proxies for broad- and narrow-spectrum diversification.

                                                
30 An analogous situation holds for the measures of geographic entropy reported in Section 5.2; these statistics are
based both on multi-unit firms that establish operating units in separate locations, and those that do not.
31 Log entropy can be separated into additive components while numbers equivalent entropy can be divided into
multiplicative components.
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Differences between the goods and services sectors are less apparent when comparisons are
based exclusively on firms that maintain operating units in more than one industry. On average,
diversified goods-producing firms exhibit about the same level of numbers equivalent entropy
(2.06) as do those that provide market services (1.94). The increase in numbers equivalent
entropy per firm in market services follows from the fact that only 26.7% of these multi-unit
firms are diversified, compared to 53.1% of multi-unit firms in the goods sector. Hence,
industries such as fishing and wholesale trade, which previously had below average entropy (on a
multi-unit basis) now exhibit above average entropy (on a multi-industry basis). Other industries,
such as manufacturing and transportation and storage, exhibit above average entropy using both
metrics.

Table 5.3.1: Entropy characteristics of diversified firms, by industry and sector
Industry Division Number of

diversified
firms

Percentage of
multi-unit

firms that are
diversified

Share of
multi-unit

employment
(%)

Average
numbers

equivalent
entropy

Average
log

entropy

Share of
entropy

between 2-
digit

Agriculture 47 43.1 36.7 1.86 0.249 73%

Fishing 4 33.3 21.1 2.12 0.298 91%

Logging and Forestry 24 80.0 15.7 1.98 0.285 99%

Mining, Quarrying and Oil Wells 117 41.5 75.0 1.90 0.238 73%

Manufacturing 1,087 56.5 86.7 2.14 0.283 77%

Construction 250 47.7 59.6 1.88 0.248 84%

All Goods-Producing Industries 1,529 53.1 82.3 2.06 0.273 78%

Transportation and Storage 179 36.4 77.0 2.21 0.292 73%

Communication and Other Utilities 100 52.6 65.2 2.12 0.265 62%

Wholesale Trade 576 21.1 45.7 1.97 0.266 83%

Retail Trade 656 30.0 79.3 1.87 0.247 75%

Finance and Insurance 126 29.8 62.3 1.79 0.227 77%

Real Estate Operators and Insurance Agents 85 23.6 55.2 1.79 0.227 85%

Business Services 119 12.0 17.0 1.87 0.243 67%

Accommodation, Food and Beverage
Services

349 40.3 62.8 1.81 0.232 67%

Other Services 232 27.9 66.1 2.17 0.293 71%

All Market Services 2,422 26.7 61.6 1.94 0.256 75%

Government Services 520 78.0 50.1 1.94 0.228 76%

Educational Services 34 24.1 42.7 1.81 0.208 80%

Health and Social Services 384 58.4 76.8 2.07 0.287 17%

All Non-Market Services 938 64.0 59.9 1.99 0.251 49%

All Industries 4,889 36.4 66.0 1.99 0.260 71%
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The entropy characteristics of diversified firms are qualitatively similar across sectors. The
average numbers equivalent entropy is in the neighborhood of 2 for virtually all industries.32

Businesses in manufacturing and fishing (goods) and communications, transportation, and other
services (market services) are among the most diversified.

Firms in both the goods-producing and market services sectors have the majority of their
industrial diversification across 2-digit industries (broad-spectrum). Goods-producing industries
are, on average, marginally more diversified along broad-spectrum lines than are market services.
Diversified firms in fishing and logging and forestry have over 90% of their industrial entropy in
broad-spectrum patterns. Among market services, wholesale trade and the real estate industries
have among the highest broad-spectrum shares. Only diversified firms in health and social
services (in the non-market sector) maintain an operating mix that is dominated by narrow-
spectrum diversification.

5.4 Horizontal and vertical diversification

In the previous section, we reported the share of broad-spectrum diversification within multi-
industry firms. In our view, conventional broad- and narrow-spectrum distinctions are limiting
because they reveal very little about the economic relationships that exist between industries, and
consequently, about the strategic role that operating units from diverse industries play within a
firm’s establishment mix. The principal advantage of our data is that we are able to separate
broad- and narrow-spectrum diversification into vertical and horizontal components. Unlike the
conventional broad/narrow taxonomy, vertical and horizontal distinctions do have an underlying
strategic basis – firms engage in vertical integration as a means of improving cost efficiencies
along the production and distribution chain, whereas horizontal strategies are a means of
spreading risk, or exploiting complementary assets or scope economies in product lines.

Our methodology uses data on interindustry commodity flows to distinguish between vertical and
horizontal diversification. This approach can be found in earlier work by, among others33,
Lemelin (1982) and MacDonald (1985). Using data from Canadian input/output tables, Lemelin
examined inter alia the role that vertical buyer/seller relationships and ‘industrial
complementarity’ play in conditioning the probability of interindustry diversification (at the level
of the firm). MacDonald also used input/output data to construct measures of backward and
forward supply linkages across industries.

Our first objective in using industry-level commodity data is to decompose total entropy into
horizontal and vertical shares, utilizing the method outlined in Section 3. In our earlier
hypothetical example, a minimum sales threshold of 20% was used to define important vertical
linkages between industries. In what follows, we retain this convention, and explore the impact
of changes to this threshold in Section 5.5.

                                                
32 There are, of course, sharp differences in the both the numbers of diversified firms and total log entropy across
sectors.
33 Other useful applications of input/output data in developing measures of vertical integration are found in  Martin
(1986) and Maddigan (1981).
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The incidence of vertical and horizontal diversification within the multi-industry population is
outlined in Table 5.4.1.

Table 5.4.1: Composition of the multi-unit population
Composition of firm Number

of firms
Number of

operating units
Total employment Total revenue ($B)

Diversified firms (multi-industry) 4,889 49,157 3,271,364 800.4

     Only vertically integrated units 448 6,109 332,809 103

     Mixture of horizontally and vertically
integrated units

398 10,708 917,930 304.8

     Only horizontally integrated units 4,043 32,340 2,020,625 392.6

Consolidated firms (single industry) 8,532 33,685 1,689,950 453.7

All multi-unit firms 13,421 82,842 4,961,314 1,254.0

Of the 13,421 multi-unit businesses, 8,532 are non-diversified, as they operate units in only a
single 4-digit industry. The remaining 4,889 firms – or 36% of the multi-unit population –
maintain industrially diversified operating structures. The vast majority of these firms, 83%, are
horizontally integrated; that is, they operate business units in industries that are not connected via
important forward or backward industry linkages. Nine percent of diversified firms are
completely integrated along vertical lines, operating units solely in industries that maintain
significant economic relationships. Slightly less, 8% of diversified firms, exhibit elements of
both horizontal and vertical integration within their establishment mix.

The size characteristics of these firms vary with the operating structure. Even though firms that
contain only horizontally integrated units greatly outnumber other multi-industry firms, their
average size, whether measured in terms of units per firm, employment, or revenue, is relatively
small. These firms operate, on average, 8 business units, employ 500 workers and generate $97
million in annual revenue. By contrast, firms whose operating structures reflect a mixture of
horizontal and vertical diversification are considerably larger, with, on average, 27 business
units, 2,306 workers and $765 million in annual revenue. Firms that contain only vertically
integrated units occupy the middle ground, with, on average, 14 operating units, 743 employees
and $230 million in revenue.

These horizontal and vertical decompositions are illuminating – particularly when cross-
tabulated with earlier broad- and narrow-spectrum measures. We present the relative incidence of
horizontal/vertical and broad/narrow spectrum diversification in Table 5.4.2.

Table 5.4.2: Distribution of total log entropy for multi-industry firms, all industries
Broad-Spectrum

(Across 2-Digit Industries)
Narrow-Spectrum

(Within 2-Digit Industries)
Total

Horizontal Diversification 57.5% 25.0% 82.5%

Vertical Diversification 13.5% 4.0% 17.5%

Total 71.0% 29.0% 100.0%
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While the majority (71%) of corporate diversification occurs across 2-digit industries, only about
one-fifth of this broad-spectrum component is comprised of ownership patterns that link
vertically integrated industries. Accordingly, the lion’s share of broad-spectrum diversification
represents an expansion of corporate activity into industries that do not exhibit strong inter-
industry trade flows. Horizontal and vertical shares within the narrow spectrum component
reveal a similar pattern. Only 14% of narrow-spectrum diversification is vertical.

These decompositions are presented at the sectoral level below.

Table 5.4.3: Distribution of total log entropy for multi-industry firms, by sector
Broad-Spectrum
(Across 2-Digit Industries)

Narrow-Spectrum
(Within 2-Digit Industries)

Total

Goods-Producing Sector:

     Horizontal Diversification 65.6% 16.3% 81.9%

     Vertical Diversification 12.5% 5.6% 18.1%

     Total 78.1% 21.9% 100.0%

Market Services:

     Horizontal Diversification 59.9% 20.6% 80.5%

     Vertical Diversification 16.0% 3.5% 19.5%

     Total 75.9% 24.1% 100.0%

Non-Market Services:

     Horizontal Diversification 32.5% 57.8% 90.3%

     Vertical Diversification 7.4% 2.3% 9.7%

     Total 39.9% 60.1% 100.0%

Vertical linkages constitute only about one-fifth of all diversification patterns in both the goods-
producing and market services sectors (Table 5.4.3). Broad- and narrow-spectrum shares are also
qualitatively similar, with slightly more weight on the former in goods-producing industries.34

While one might expect to observe more vertically integrated, broad-spectrum diversification in
the goods sector (due to higher levels of differentiation in the production process), our evidence,
in the aggregate, does not support such a characterization. The share of vertically integrated
broad-spectrum diversification is actually lower in goods industries (13%) than in market
services (16%).

Do these sectoral averages belie more subtle industry trends? For instance, is vertically
integrated, broad-spectrum diversification more apparent among diversified manufacturers –
enterprises wherein one might expect to find more ‘classical’ operating structures that
incorporate various elements of the production and distribution chain? While some inter-industry
differences are indeed evident – they are not, at first glance, obvious. Only 14% of total
diversification within manufacturing occurs across vertically integrated industries that cross 2-
digit groups. This suggests that, in the main, manufacturing firms are not pursuing diversification
strategies in order to realize vertical efficiency gains. Among goods-producers, the highest shares

                                                
34 Pairwise tests of competing proportions indicate that shares values across the goods and services sectors are
statistically different. On strictly economic grounds, however, these differences are not substantive.
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of vertically integrated broad-spectrum diversification occur within fishing and logging and
forestry. Firms in several service industries also score highly, most notably those in finance and
insurance and business services.

Taken together, these broad/narrow and horizontal/vertical cross-tabulations are informative
because of their inferential power. Our evidence suggests that the majority of corporate
diversification – irrespective of whether this occurs between or within 2-digit groups – does in
fact occur across ‘unrelated sectors’ insofar as we do not observe strong inter-industry trading
relationships of the sort that would suggest vertically integrated structures.35 While ‘vertically’
and ‘horizontally’ motivated diversification strategies are conceptually useful, they should not, in
practice, be seen as mutually exclusive. The most economically significant diversified firms are
those that combine horizontal and vertical strategies within their operating structure (Table
5.4.1). This suggests that within large and complex firms, diversification strategies serve many
different objectives.

5.5 Horizontal and vertical shares using different thresholds

The horizontal and vertical shares presented in Section 5.4 are based on a 20% sales threshold.
We chose this threshold as, in our view, it represents a sensible lower limit for capturing
intensive interindustry trade flows. That said, any threshold value, ours included, is essentially
arbitrary and should not be accepted without scrutiny. It may be that a 20% cut-off is unduly
restrictive (that is, too ‘high’) in that it systematically underestimates the amount of vertical
diversification that is actually occurring within multi-industry firms. In what follows, we analyze
the characteristics of  diversified businesses under alternative thresholds – those designed to
capture progressively broader  definitions of vertical integration.

This comparative exercise is necessitated by earlier work on interindustry linkages. In his study
of U.S. manufacturing, MacDonald (1985) uses a 1% threshold to distinguish between vertical
and horizontal linkages, a value that is much lower than our 20% cut-off.  In what follows, we
analyze four different minimum cut-offs (20%, 10%, 5% and 1%) for capturing  vertical
relationships (Table 5.5.1).36

                                                
35 A qualification on our use of the term ‘unrelated’: Industries that do not maintain significant trade linkages are
only ‘unrelated’ in the sense that diversification strategies that combine these industrial activities (within the firm)
are not designed to enhance vertical efficiencies. Horizontal industries may, of course, be ‘related’ in other ways; for
example, they may share technological or marketing symmetries that make their inclusion in diversification strategies
advantageous.
36 Secondary linkages were eliminated when estimating the distribution of entropy under the 5% and 1% thresholds.
The quantitative impact of these omissions is minor.
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Table 5.5.1: Vertical thresholds, minimum values
Threshold Value Number of Linkages* Description
Case 1: 20% 230 This threshold classifies only ‘intensive’ interindustry trade

flows as vertical.

Case 2: 10% 543 In addition to ‘intensive’ trade flows, this threshold allows
vertical linkages of a more ‘intermediate’ nature (10%-20%).

Case 3: 5% 1,228 More inclusive, this threshold also classifies reasonably
‘weak’ trade flows (5% - 10%) as vertical.

Case 4: 1% 4,513 The most inclusive definition of vertical diversification, this
threshold treats all  linkages that are greater than 1% as
vertical.

   * Primary linkages only. Includes duplicate linkages (backward-to-forward and forward-to-backward linkages within same industry pair).

The entropy characteristics of diversified firms based upon the above thresholds are reviewed in
Table 5.5.2.

Table 5.5.2: Distribution of total log entropy for multi-industry firms, by threshold value
Broad-Spectrum

(Across 2-Digit Industries)
Narrow-Spectrum

(Within 2-Digit Industries)
Total

Case 1: 20% Threshold

     Horizontal Diversification 57.5% 25.0% 82.5%

     Vertical Diversification 13.5% 4.0% 17.5%

     Total 71.0% 29.0% 100.0%

Case 2: 10% Threshold

     Horizontal Diversification 51.0% 23.1% 74.1%

     Vertical Diversification 20.1% 5.9% 25.9%

     Total 71.0% 29.0% 100.0%

Case 3: 5% Threshold

     Horizontal Diversification 32.8% 20.7% 53.5%

     Vertical Diversification 38.3% 8.2% 46.6%

     Total 71.1% 28.9% 100.0%

Case 4: 1% Threshold:

     Horizontal Diversification 9.9% 14.0% 24.0%

     Vertical Diversification 61.0% 15.1% 76.1%

     Total 70.9% 29.1% 100.0%

In the first instance, the move from our 20% threshold to a less restrictive 10% cut-off has little
effect on the distribution of total entropy among diversified firms. A 10% threshold increases the
amount of vertical diversification in the economy by 8.4%, with the lion’s share of this increase
(6.6%) occurring across 2-digit industries. This too is sensible – operating structures that cross 2-
digit industries are more likely ‘to produce’ vertical efficiencies (as these broad spectrum
patterns combine discrete elements of the production and distribution chain). These vertical gains
aside, roughly three-quarters of total diversification occurs across horizontal or ‘unrelated
sectors’ – in this case, industries with trade flows that do not meet the 10% threshold.
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If we relax the threshold further to 5%, the amount of vertical integration across 2-digit industries
increases to 38% of the total. In this less-restrictive framework, over half of all broad-spectrum
diversification becomes vertical, occurring across related industries. Interestingly, however, the
majority of total diversification in the economy (53%) remains horizontal in nature. Thus,
substituting a 5% threshold for the original 20% cut-off does not alter our finding that corporate
diversification is more prevalent across unrelated sectors than across related sectors.

The adoption of a 1% threshold gives rise to a very different view of corporate diversification.
Herein, the vast majority of all broad-spectrum diversification occurs across related industries.
Even among narrow-spectrum groupings (that is, within 2-digit industries) vertical diversification
is slightly more common than horizontal diversification.

The choice of a sales threshold depends, in the final analysis, on one’s subjective preference
along this weak-to-intensive continuum. In what follows, we focus exclusively on intensive
interindustry linkages – those strong trade relationships that satisfy our original 20% rule. We
examine whether the existence of such linkages, coupled with other industry-level characteristics,
offers an explanation for observed differences in diversification patterns across sectors.

6. A Multivariate Analysis of Industry Differences

In this section, we explore whether diversification patterns are related to specific industry
characteristics. We do so recognizing the findings of Rumelt (1974) and Caves et al. (1980)
which suggest that diversification, in the main, is more closely related to the idiosyncrasies of
individual firms than to the characteristics of industries – since it derives from advantages that
are specific to certain firms and not to all firms within an industry.37

Nevertheless, earlier studies have found that diversification patterns are associated with certain
industry characteristics. Gort (1962) examined whether industry growth, productivity change,
cyclical variability, concentration, average firm size, and the ratio of technical personnel to the
industry workforce were related to the diversification patterns of firms in his sample.38 Firms
were more likely to diversify into industries that were either growing, more productive, or that
had a high technical personnel ratio. The latter effect was particularly important, suggesting that
knowledge-based assets are strongly associated with diversification patterns. Firms with
knowledge-based assets tend to enter other industries where the use of these assets is important.

                                                
37 On a contrarian note, Pomfret and Shapiro (1980) offer evidence that one idiosyncratic characteristic, firm size, is
not strongly related to diversification, at least within their sample of large Canadian corporations. They found
‘industry factors (to be) far more important than firm size in determining inter-firm variations in diversification’
(p.140).
38 The analysis was done using the number of product additions as a measure of changing diversification at the 2-
digit industry level.
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On the other hand, firms were more likely to diversify out of industries that were growing slowly
or highly concentrated. This reflects a type of constrained optimization – firms that pursue
diversification strategies as a means of achieving growth or profitability may be forced to turn to
external markets if the potential for growth or profitability in primary markets is diminished.

The relation between diversification patterns and knowledge activity has emerged as a central
line of research. Studies by Amey (1964), Gorecki (1975) and Grant (1977) confirm the
importance of knowledge-based activity. Like Gort (1962), Gorecki (1975) finds knowledge-
based activity to be more important in explaining industry levels of diversification than growth,
concentration or marketing intensity. Grant (1977) also finds that diversification occurs into
higher growth industries.39

Canadian diversification patterns during the mid-1970s were examined at the industry level by
Caves et al. (1980). Drawing on a sample of 77 industry groups, the authors found that
diversification was associated with growth, profitability, concentration and firm size. Industries
that have large firms are also those in which diversification is more widespread. Diversification
occurs more in industries with higher concentration, higher profits, lower growth and lower
exports – but these effects are only evident when variables are interacted with one another. On
their own, these variables have no significant influence, suggesting that the industry
characteristics that condition diversification are quite specialized.

In this section, we ask whether various industry-level measures of corporate diversification are
closely associated with a set of industry characteristics, such as growth rates, concentration
ratios, expenditures on advertising, investments in knowledge intensity, and trade flows. We
examine a total of 132 industries in the business sector (goods-producing industries and market
services) and a sub-sample of 90 industries in the manufacturing sector.

6.1 Model specification

Three different empirical measures of industry diversification are used in our analysis. These are:

TOTAL = total log entropy
AVERAGE = average entropy per firm
PERCENT = the percentage of firms that are diversified

                                                
39 Our review here is by no means exhaustive, as many others have investigated the relationship between
diversification and industry characteristics. Berry (1975) finds a positive association between diversification and
industry growth. Corroborating evidence is found by Lemelin (1982).  MacDonald (1984) found that diversification
occurs into high-growth, high profit industries, and that diversification also leads to less concentration (i.e., more
competition) in highly-concentrated industries. Berry found that diversification leads to less concentration in ‘more
concentrated’ sectors and more concentration in ‘less concentrated’ sectors; Caves also found evidence of the latter
effect (for discussion of these studies, and of concentration more generally, see Montgomery, 1994).
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The first dependent variable (TOTAL) is our earlier metric of diversification, expressed in log
form and summed over all firms in an industry.40 This measure is positive for all diversified
firms – those with operating units in two or more industries. It takes a value of zero for all other
firms.

Our first dependent variable (TOTAL) combines two effects: (1) the number of diversified firms,
and (2) the average level of diversification within these firms. Our second dependent variable
(AVERAGE) focuses on average entropy per firm.

The third variable (PERCENT) is a more rudimentary measure of diversification. It is simply the
percentage of firms in an industry that diversify into more than one industry. We include this
variable in the analysis as an alternative to our more comprehensive entropy-based measures.

Our set of explanatory variables is described in Table 6.1.1.

Table 6.1.1: Explanatory variables used in the regression analysis
Variable Description
GWTH Growth in real industry GDP over the period 1980-1995

CONC Ratio of employment of the 8 largest firms to total industry employment (1998)

MGMT Technical management personnel as a percentage of total employment (1996)

TWKR Technology workers as a percentage of total employment1 (1996)

ADVT Ratio of advertising expenditures to total industry sales (1995)

LINK Number of forward and backward linkages (using the 20% threshold) with
other industries (1993)

INDENT Sum of forward and backward inter-industry entropy (1993)

AVGESIZE Average number of employees per firm (1998)

GOODS Indicator variable for goods-producing industries

The idea that diversification represents a form of constrained optimization can be found in Marris
(1964). According to his ‘push-model’ of diversification, the relationship between industry
growth rates and diversification should be negative. In industries where the potential for
expansion is limited, firms are less able to pursue growth-oriented strategies. Managers, who
derive clear benefits from growth strategies, are thus forced to look outside the main product line
in order to expand the scope of their operations. Hence, the absence of opportunities in the
primary business line necessitates diversification. Of course, diversification from slower to faster
growing industries may also be a means of switching assets from less profitable to more
profitable industries (Gort, 1962).

                                                
40 We also experimented with a variable that captures the numbers equivalent, but found much the same results as
those reported here.
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Recent work has found that growth in industry output is positively correlated with plant creation
and horizontal acquisitions (Baldwin, 1995). Higher growth industries experience more entry;
lower growth industries, more exit and divestiture. While the former suggests that we should find
diversification taking place into faster growing industries, it is not clear that we should expect
firms from slower growing industries to always be at the forefront of colonizing profitable
sectors.

Our growth variable (GWTH) is the rate of growth in industry real GDP over the fifteen year
period from 1980 to 1995. Long-run growth rates were chosen since diversification involves
major structural shifts that are likely to occur slowly over time.

Marris’ constrained optimization framework also suggests that industry concentration should
affect diversification patterns. Large firms operating in concentrated markets may look to
diversification strategies as a means of achieving growth, as the potential for further expansion in
their main product areas is limited. Smaller firms in concentrated sectors have a different
rationale for adopting diversification as a growth strategy – entry into ‘secondary markets’ is less
likely to draw reaction from large rivals (Gort, 1962).

These issues aside, there is empirical evidence to support the proposition that market
concentration encourages firms to expand the scope of their operations in specific ways. Baldwin
(1995) has shown that acquisition activity and start-ups by continuing firms are more prevalent in
concentrated industries than greenfield entry. Concentrated industries experience almost the same
amount of market turnover from market share being transferred from declining to growing firms,
but here entry and exit is more likely to occur via merger activity.

Our concentration variable (CONC) is the ratio of employment of the 8 largest firms to total
industry employment.

Knowledge assets are posited to be correlated with diversification patterns because of the
importance of specialized assets to the diversification process. Technological innovations
generated by research activities create new market opportunities for the firm, which then
modifies its operating structure by diversifying.41 Because of the importance of knowledge
intensity in previous studies, two separate variables are used to capture the role of knowledge
assets. These variables are based on two classes of knowledge workers – technology workers and
technical managers. The first, (MGMT), is the ratio of technical managers to total employment.
The second, (TWKR), is the ratio of knowledge-based personnel to total employment. 42

                                                
41 Alternately, diversified firms, given their greater capacity for creating and coordinating knowledge, are more able
to internalize the benefits of research and development than are their non-diversified counterparts, and are thus more
likely to engage in research activities (Clarke, 1985).
42 These data come from the 1996 Census. The management category was comprised of legislators and senior
management, engineering and science managers, information systems and data processing managers,
telecommunication carriers managers and supervisors in manufacturing. These correspond to the 1991 Standard
Occupational Classification (SOC91) codes A01, A121, A122, A311 and J0. The technical workers category
included professional occupations in natural and applied sciences, technical occupations related to natural and
applied sciences, technical and related occupations in health and graphics arts technicians. These correspond to
SOC91 codes C0, C1, D2 and F123.
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Other specialized assets are generated by advertising expenditures. These may allow firms that
develop marketing competencies to diversify their product range with greater ease. These firms
may also benefit from the ‘accumulation of goodwill’ – the notion that market advantages
enjoyed in the primary business line (owing, for example, to customer loyalty or brand
recognition) will create advantages as the firm diversifies into new markets. To account for this
effect, we include a variable (ADVT) defined as the ratio of advertising to total industry sales.

We also include a measure of average firm size (AVGESIZE) to standardize for an industry
characteristic that has previously been found to influence the likelihood of diversification (Caves
et al., 1980; Lemelin, 1982). The larger the firm size, the greater the constraints on growth, or the
larger the stock of lumpy assets that can be exploited by diversification. Baldwin (1995) found
that there is a more or less random growth process at work in the manufacturing population,
except in the smallest and the largest firms. The largest firms face an upward bound in individual
markets because of limited market size, that is, they have truncated growth possibilities in their
home markets. As a result, they are posited to have a higher likelihood of entering other markets
via the diversification process. Size may also be associated with diversification if large firms face
lower financing costs and can expand more cost effectively through acquisition. Finally, size may
confer scope advantages that are enhanced with the purchase of complementary product lines and
assets in related industries. Hypotheses about growth and specialized assets have received
considerable attention in previous empirical studies (Gort, 1962; Amey, 1964; Gorecki, 1975;
Caves et al., 1980).

Other research has emphasized the role that inter-industry economic relationships (i.e., vertical
linkages) play in conditioning diversification strategies. Following MacDonald (1985) and
Lemelin (1982), we use information on inter-industry trade flows to quantify the relative
significance of these economic relationships. Two variables are used to capture these effects.

The first variable (LINK) is the number of primary forward and backward linkages connecting
the industry to other sectors. Recall that these linkages – defined using a 20% threshold –
represent significant economic relationships, either in terms of satisfying input requirements
(backward linkages) or distributing outputs (forward linkages). We posit that industries with
large numbers of these linkages are more likely to contain diversified firms or to encourage, on
average, higher levels of diversification per firm. This reflects a greater potential for vertically
integrated strategies in well connected sectors.

The second variable (INDENT) is a summary statistic that combines inter-industry purchase and
sales information to measure whether these inter-industry linkages are important. We adopt an
entropy-based statistic that takes the form:43

(6) )/1log( i

N

i
ii ssINDENT ∑=  

where

                                                
43 For discussion of this metric, see Baldwin and Peters (2000).
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N = number of linkages; and
Si = share of purchases of sales from industry i.

This metric was calculated separately for backward and forward linkages and then summed to
create a total entropy measure from the two. The higher this value, the more diversified is an
industry’s purchases from, and sales to, other sectors. We posit that trade flows are positively
associated with diversification strategies at the level of the firm.

Finally, we include a dummy variable for the goods-producing industries (GOODS) to test
whether there are greater forces leading to diversification in goods-producing industries than in
service industries.

6.2 Regression results

In our first regression exercise, the sample consists of 132 private sector industries distributed
across the goods-producing and market services sectors. Least squares parameter estimates are
reported in Table 6.2.1.

Table 6.2.1: OLS regression results, business sector (goods and market services)
Model 1:

Dependent Variable
(TOTAL)

Model 2:
Dependent Variable

(AVERAGE X 104)

Model 3:
Dependent Variable

(PERCENT)
INTERCEPT 9.329 -14.720 -0.204

GWTH 0.044  0.387 -0.016

CONC                    -0.076       0.964***        0.035***

MGMT                    -0.589                    -0.640 -0.134

TWKR                    -0.210                    -0.261   0.004

ADVT                     65.127 -58.830    10.969

LINK  0.757*  0.057 -0.029

INDENT     0.448*** -0.337 -0.014

AVGESIZE                   -0.003        0.280***        0.011***

GOODS      -14.611***    39.70*     1.783**

Summary Statistics:

     Adjusted R2 0.27 0.44 0.56

     Number of observations 132 132 132

*** Significant at 1%, ** significant at 5%, * significant at 10%
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In model 1, only those factors related to inter-industry trade flows (LINK and INDENT)
influence diversification patterns. More diversified inter-industry trade linkages – as reflected in
the variable (INDENT) which captures the sales to, and purchases from, other industries – lead to
higher levels of total (employment-based) diversification. There is weak evidence that the
number of these significant inter-industry linkages (LINK) is also positively associated with
diversification levels. All other explanatory factors – pertaining to knowledge intensity,
constrained optimization, specialized assets, and firm size – have no statistical influence on
levels of total diversification. Finally, goods industries have lower levels of diversification than
service industries.

A different picture emerges in model 2, which examines factors that, on average, encourage firms
to become more diversified. Here the intensity of inter-sectoral trade flows (LINK and INDENT)
has no significant effect. Concentration and firm size, however, are positively associated with
average diversification. Both results are consistent with the constrained optimization hypothesis
which holds that limited market space in primary business lines forces firms to diversify into
other sectors. We also find weak evidence that firms in goods-producing industries become, on
average, more diversified than those in services.

The results for model 3 mirror those of model 2. Concentration and average firm size are
positively associated with the percentage of firms within an industry that diversify. Other
variables, including trade flows, have no effect. The percentage of firms that diversify is higher
in goods industries than in services.

Several conclusions emerge from this initial exercise.

First, some support for the constrained optimization hypothesis is apparent – average firm size
and concentration are positively associated with diversification. But we see that each is related to
the percentage of firms within an industry that diversify, and to the average amount of
diversification within a firm. Concentration and firm size, however, are not related to total
diversification, probably because industries that are concentrated or that have large firm sizes
have fewer businesses upon which to base calculations of total entropy. Our findings bring
additional evidence to bear on a mixed historical record. While Gort (1962) found a positive
association between concentration and diversification among US manufacturing industries,
Gorecki (1975), studying UK manufacturing, found no evidence to support this view. Our results
are consistent with the US findings.

Second, inter-industry trade linkages condition diversification patterns. Industries with larger
numbers of significant inter-industry links and with more diversified trade flows are more likely
to have higher total entropy measures. But trade characteristics do not affect the average level of
diversification within the firm, nor the percentage of firms within an industry that diversify. Their
effect is felt on the number of firms that diversify.
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Third, sectoral differences are apparent. The amount of total diversification in services industries
is higher than in goods industries. There is some evidence, however, that firms in the goods
sector are, on average, more diversified than those in services, and stronger evidence that the
percentage of firms in the goods sector that diversify is greater than in services.

Fourth, in contrast to earlier findings, we find no evidence that knowledge-based assets (MGMT
and TWKR), advertising intensity (ADVT) or growth rates (GRWTH) condition diversification
patterns.44 These factors had no statistically significant effect on any of the dependent variables –
total diversification, average diversification or the percentage of firms that diversify. The finding
that technical characteristics are not closely related to diversification is at odds with US studies
by Gort (1962) and Amey (1964). Evidence for the UK that corroborates the US result is found
by Gorecki (1975) and Grant (1977). Our results, based on a broad sample of goods and services
industries, do not support these earlier findings. The reason for this may simply rest with the
open nature of the Canadian economy and the extent of foreign control. Diversification is
presently measured in terms of Canadian rather than North American operations, which may
obscure the connection between knowledge-based assets and diversification. The absence of
significant effects on industry growth and advertising intensity is less curious given the mixed
historical record of other studies. While Gort (1962) observed growth effects, Gorecki found
little evidence that growth affects diversification patterns in any systematic manner. Our results
on advertising intensity concur with Grant (1977), but differ with Gorecki (1975) who observed a
negative relationship between marketing intensity and diversification.

Comparisons to previous studies may be of limited utility in that our industry mix extends well
beyond the manufacturing sector, while most early studies are limited to manufacturing
industries (e.g., Gort, 1962; Gorecki, 1975; Grant, 1977). If the determinants of diversification
should differ systematically between manufactures and other industries, the above comparisons
may obscure important differences. To examine this, we re-estimated our three regressions –
limiting our sample to manufacturing industries. This reduces the set of observations from 132 to
90. Since all manufacturing industries are goods-producing industries, the (GOODS) variable
was dropped. We present our results in Table 6.2.2.

Our results for average diversification (model 2) and the percentage of firms that diversify
(model 3) are identical to those reported earlier – once again concentration and average firm size
exert positive and significant effects. No other explanatory variables (common to both models)
are statistically significant. For total diversification (model 1), two differences warrant emphasis.
First, concentration is now significant, and negatively associated with total log entropy. Second,
the directionality of the trade entropy variable (INDENT) is reversed. While our results for the
goods and services sample indicated that more diversified trade flows lead to more total
(employment) diversification, results for manufacturing provide weak evidence to the contrary –
more diversified trade flows lead to less total diversification.

                                                
44 We also experimented with an R&D-to-sales ratio to evaluate the significance of knowledge assets. Here too, no
significant relationships were observed.
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Table 6.2.2: OLS regression results, manufacturing industries
Model 1:

Dependent Variable
(TOTAL)

Model 2:
Dependent Variable

(AVERAGE X 104)

Model 3:
Dependent Variable

(PERCENT)
INTERCEPT      6.855*** -3.250 -0.277

GWTH 0.191 -2.70 -0.102

CONC    -0.060***         0.995***        0.035***

MGMT                   -0.069   7.230  0.269

TWKR                     0.002   0.404  0.007

ADVT                   -5.974   -390.52 2.715

LINK                     0.272*   0.131 0.034

INDENT -0.051* -0.669                   -0.027

AVGESIZE 0.001        0.254***   0.008***

Summary Statistics:

     Adjusted R2 0.19 0.40 0.44

     Number of observations 90 90 90

      *** Significant at 1%, ** significant at 5%, * significant at 10%

7. Conclusions

Diversification is an important element of corporate strategy. Firms diversify by expanding the
scope of their activities – by establishing or acquiring operating units in different industrial
sectors. Several factors can motivate a decision to diversify. These include inter alia (i) the need
to capitalize on vertical efficiencies by establishing control over discrete elements of the
production and distribution chain; (ii) the desire to acquire and take advantage of special assets
such as R&D; and (iii) the need to spread risk over different product markets in order to reduce
exposure to demand shocks.

Diversification strategies can affect an industry’s competitive balance. By entering different
markets, firms can acquire additional market power, gain scale advantages, and employ asset-
switching strategies. This said, the historical record on post-diversification performance is, at
best, mixed. In certain cases, diversification leads to sharp gains in profitability or productivity;
in others, such benefits may be ephemeral or altogether absent. Like all elements of business
strategies, diversification involves a risky gamble – one whose odds depend principally on the
underlying competencies of individual firms.

This paper provides a comprehensive study of diversified firms in the Canadian economy. It
examines the quantitative magnitude of diversification in Canadian industries and the types of
diversification strategies that prevail – whether diversification occurs across broad or narrow
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industrial groupings, and whether diversification is more (or less) apparent across industries that
maintain strong economic relationships. It also asks whether observed patterns of diversification
are related to certain industry characteristics.

We review our principal findings below.

Most diversification in the Canadian economy is horizontal and broad-spectrum. Over eighty
percent of corporate diversification occurs into sectors that do not have significant trade flows.
Seventy-one percent occurs across 2-digit industry groups. Taken together, these two dimensions
account for just under 60% of the economy total. This suggests that, in the main, risk
management and asset acquisition strategies play a more significant role than strategies designed
to improve vertical efficiencies along the production and distribution chain. For many diversified
firms, however, such objectives are not likely to be mutually exclusive. Large and complex
businesses tend to have both horizontally and vertically integrated components in their operating
structures.

Sectoral differences are apparent. When the employment characteristics of all multi-unit firms
are accounted for, those in goods industries are, on average, more industrially diversified than
those in market services. If, however, we adopt a metric designed to highlight geographic factors,
multi-unit firms in services are the more diversified.

More conventional measures of diversification that focus strictly on firms with operating units in
two or more industries convey similar patterns across the goods and services sectors. This is due
to the fact that a relatively greater share of multi-unit service firms favour geographic over
industrial diversification. Our multivariate analysis suggests that firms in goods industries are, on
average, more industrially diversified than those in services, and that a greater percentage of
firms in goods-producing industries pursue diversification strategies.

Overall diversification patterns across goods and services are influenced by inter-sectoral trade
flows. Industries with more diversified trade linkages have higher levels of employment
diversification – driven by the number of firms that adopt diversification strategies. However,
trade patterns have no significant effect on average levels of diversification, nor on the
percentage of firms within an industry that diversify.

Concentration and average firm size are positively associated with diversification patterns –
specifically, average levels of diversification per firm and the percentage of firms within an
industry that pursue diversification strategies. These results are consistent with the constrained
optimization hypothesis – firms diversify into other sectors when the potential for growth along
the primary business line is exhausted – or with the notion that larger firms possess special
knowledge assets. However, advertising intensity, knowledge assets and industry growth –
factors that are widely posited to affect diversification patterns – have no significant influence,
either in the business sector as a whole or more narrowly within manufacturing industries.
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Appendix A: Definition of Firm

The concept used in this study to define a firm is based on the notion of a Business Entity
developed by the Business Register of Statistics Canada:

The Business Entity represents an economic transactor having the responsibility and the
authority to allocate resources in the production of goods and services, thereby directing
and managing the receipt and disposition of income, the accumulation of property,
borrowing and lending, and maintaining a complete set of financial statements
accounting for these responsibilities.

The basic criteria of the Business Entity are as follows:

1. Autonomy indicates that the Business Entity is an independent economic unit:
1.1 The Business Entity transacts at arms’ length; and
1.2 The Business Entity has the authority to make business and operating decisions.

2. Ownership indicates that the Business Entity must be owned either by one or more legal
entities.
2.1 The Business Entity’s ownership legal base is composed of one of the following
          groups:

2.1.1 A single legal entity representing an independent incorporated Canadian Legal
Entity that is neither owned nor controlled by another Canadian incorporated
Legal Entity, and also, neither owns nor controls any other Canadian
incorporated legal entity.

2.1.2 A single legal entity representing a Canadian subsidiary which does not own
any other Canadian legal entity.

2.1.3 A group of legal entities commonly owned and controlled (through
Parent/Subsidiary relationships).

2.2 Two or more legal entities (not as a group) for Unincorporated Joint Venture/
     Partnership (UJV/PS).

2.3 A foreign Legal Entity for a Canadian Branch Entity’s operations.

3. Management indicates that the Business Entity manages one or more production entities.

4. Residence indicates that these Production Entities are operating in Canada.

5. Accounting indicates that the Business Entity has the financial reporting capability whereby it
can produce annual financial statements for its business situation and the results of its
operations.
5.1 Annual financial statements indicate that the Business Entity prepares at minimum a

balance sheet and an income statement.
5.2 In the case of the Business Entity which is composed of a group of legal entities it is

required that the financial statements reflect the elimination of all inter-company
accounts and transactions within the group.
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Of the 13,421 multi-unit firms in the Business Register (3rd Quarter, 1998), all but 1,100 are
single legal entity firms. Within the set of 1,100 multi legal entity firms, over 90% are legal
consolidations; of the remainder, partnerships outnumber UJVs 5 to 1.
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