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From Scooters to Choppers:
Product Portfolio Change
and Organizational Failure
Evidence from the UK Motorcycle
Industry 1895 to 1993
Filippo Carlo Wezel and Arjen van Witteloostuijn
This article explores the conditions under which organizational change increases the risk of
organizational failure. To reach this goal, we examine the pros and cons of flexibility and
inertia arguments. Empirically, we measure the survival consequences of product portfolio
expansion in the British motorcycle industry during the period from 1895 to 1993. A key
finding is that the correlation of product portfolio expansion with increased risk of business failure is moderated by the organization’s portfolio width, which we interpret as
a proxy of the firm’s capabilities. Whilst narrow portfolio organizations face an increased
risk of failure after a portfolio expansion, their broad portfolio counterparts enhance their
survival chances by engaging in further expansions. We conclude that although organizational change is risky, it may provide long-term rewards, especially for broad-portfolio
organizations leveraging their developed capabilities. Managerial insights include considerations of the point when portfolio expansion moves from being too risky to becoming an
advantageous strategy for a firm.
Ó 2006 Elsevier Ltd. All rights reserved

Introduction
A critical aspect of strategic management is a firm’s ability to identify changes in the market environment, to sense an opportunity, and then to seize it by launching and implementing appropriate
changes. Change allows organizations to leverage their existing capabilities and related experiences
to explore and exploit new opportunities. Needless to say, change is difficult to implement, and the
literature is full of contributions underscoring the multidimensionality of the challenge.1 A vast
body of research in organizational sociology, for instance, provides evidence that organizations
are slow to change because of inertia, and that changes in core values are likely to decrease
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organizational survival.2 Empirical research within this tradition also demonstrates that political
and social constraints complicate the implementation of organizational change initiatives.
So change is both necessary and risky. The interesting question, then, is how much change can
a firm safely engage in? Is there a ‘right’ amount of change, given the nature of the firm’s capabilities? We believe that answering these questions from the theoretical point of view requires taking
an integrative account of capability-based and inertia-grounded arguments to highlight the complementarities between these perspectives.3 Empirically, we adopt a longitudinal research design that is
unusual in covering the entire history of an industry. Much of the strategy literature concerns the
short-term consequences of organizational change: here, however, we contribute to the literature by
focusing on its effects for long-term performance (i.e., survival).
We apply our reasoning to the case of product portfolio expansion. We selected the case of expansion because the extant literature shows that the launch of (one or more) new products requires
several organizational adjustments which can affect performance.4 In particular, we opted for investigating the effects of expansion along a technological dimension (i.e., the increase in portfolio
width measured in terms of motorcycle power, proxied by engine capacity). We build on technology management literature to back our claim that the risks of change are proportional to the distance of the new product(s) from the firm’s current portfolio base.5 The underlying logic is that
organizational change will affect organizational performance negatively or positively according to
(i) the magnitude of such a change and (ii) the capabilities of the specific firm under investigation.
We test our hypotheses on data from the British motorcycle industry in the period from 1895 to
1993. The results support both the arguments: product portfolio expansion may decrease or increase the chances of organizational survival, depending upon the firm’s current portfolio base.
This offers support for our call for a complex and subtle theory of the performance effect of organizational change that explains why and when specific changes may or may not work well in the
context of a longitudinal research design that focuses on long-term performance consequences.
The performance implications of portfolio change also suggest concerns as to what constitutes
firm outcomes. The study of the consequences of portfolio changes often remains unsatisfactory
with much of the empirics focusing on short-term outcomes within a cross-sectional study design.
If the research design becomes longitudinal and covers an extended period of time it seems more
prudent to invoke institutionally or contextually invariant metrics rather than accounting proxies.6

.product portfolio expansion may decrease or increase the chances of
organizational survival, depending upon the current portfolio base.
The case of product portfolio expansion
This article explores one particular type of organizational change: the case of product portfolio expansion. We believe this to be an important example of organizational change: after all, a key aspect
of any corporate strategy is the portfolio of products that an organization offers to its customers
(the ‘where to compete’ question), which in turn contributes to the design of its internal processes
and routines (the ‘how to compete’ question). In this sense, product portfolio expansion is closely
related to the well-studied issue of horizontal product differentiation.7 In our context, we are able to
focus on different product varieties within the boundaries of a single national industry, rather than
studying the effects of cross-industry or geographical differentiation.
Introducing changes to the product portfolio implies a strategic repositioning that is likely to
generate a cascade of associated changes, both inside and outside the organization. Different products may require different production processes, logistic procedures, pricing policies, marketing
campaigns etc. In the motorcycle industry, product classes (defined on the basis of cc-segmentation) differ significantly, both in terms of expertise and investment required in the production process (e.g., the technological sophistication of high-capacity motorcycles is incomparable with that of
2
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scooters) and of market segmentation (aimed at, e.g., ‘elegant’ ladies and ‘cool’ young men, or at
the leather clad macho-type audience of such movies as ‘The Wild One’ and ‘Easy Rider’ who ‘lived
for their bikes’8.) Indeed, authors have noticed that ‘scooters and motorcycles are so different in terms
of both product architecture and manufacturing process that their belonging to the same industry could
be put into discussion’.9
A look at the product portfolio of BMW, Ducati or Harley Davidson suggests that organizational
identity is heavily intertwined with competitive positioning. While these producers currently offer
21, 15 and 27 different models respectively, all of them are clustered into a few cc-classes. BMW
preserves its premium luxury image by avoiding the small-capacity segment, and similarly Ducati’s
2003 product range of 15 models are all in the high-capacity (over 600 cc) segment.
In the case of Harley-Davidson, the world famous large-capacity (i.e., 800e1200 cc) producer,
this concentration is the result of a hard lesson. At the time of the 1960s scooter craze, most British
companies continued to make large-capacity motorcycles (often based on dated designs that no
longer attracted customer interest). But the progressive polarization of the market stimulated
some other producers to enter the small-capacity segment: a transition which led many of them
to encounter problems. Thus when, towards the end of the decade, Harley Davidson entered the
small/medium (125e250 cc) range, the brand lost identity with its traditional clients, and major
losses and a sudden decline in market share followed. Within a few years, the marque had returned
to its traditional high-power production range.
We should stress that our empirical goal is to discuss the effects of organizational change along
a technological dimension. Technology management literature suggests that the inertial forces encountered during product portfolio expansion produce resistance proportionally to the distance
of the new product(s) from existing organizational capabilities. The likelihood that a change cascade increases the chance of failure depends on the capacity of the firm to ‘digest’ the expansion,
whether minor or significant. Empirical research in strategic management seems to agree with this
claim, yielding examples such as EMI’s lack of capabilities to produce and market CAT scanners
properly, which stopped it from capitalizing on one of the greatest innovations of the last century,
or Polaroid’s central capabilities, which, while they were a key strength during the 1980s, greatly
reduced its ability to leverage the digital imaging technology of the 1990s.10

The likelihood that a change cascade increases the chance of firm
failure depends on its capacity to ‘digest’ the expansion.
Given this logic, we adopt the technological dimension to focus on the effects on the organizational hazard of exit of three factors: the state (or width) of the organization’s product portfolio
(Hypothesis 1), the change (or expansion) of this portfolio (Hypothesis 2), and the stateechange
interaction (Hypothesis 3). In examining this interaction, we elaborate on the contingent relationship between the counter-acting pros and cons of change. Figure 1 spells out the theoretical logic of
the article in greater detail.
Product portfolio width
As far as the main effect of product portfolio width is concerned, scholars of both industrial economics (the backbone of much strategy theory) and of marketing seem to agree that horizontal
product differentiation is likely to lead to greater profitability, ceteris paribus. The rationale supporting this claim relates to a straightforward argument from neo-classical economics: product differentiation reduces substitutability among competing products, thus steepening the slope of the
demand curve. Briefly stated, product differentiation allows producers to charge higher prices
with a less-than-proportional reduction in volume, increasing the firm’s profits. In particular,
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industrial economics relates high product differentiation to high profitability as a consequence of
the erection of barriers to entry.11
In a similar vein, the marketing literature indicates that differentiated products, targeted at multiple groups of consumers, generate higher profits by increasing the firm’s market share.12 Thus
firms with a wide product portfolio can benefit from an array of competitive cost or benefit scope
economy advantages associated with the combined production and selling of different products.
These can include cost advantages such as cost reductions resulting from the multi-product sharing
of input resources (shared raw material, production machinery), or such benefit advantages
as when multi-market branding transfers a strong brand name from one market or product to
the other, or joint R&D generating new process technologies or product features that spill over
from one market or product to the other.
The argument that organizational performance is positively associated with organizational scope
has received robust support in a large number of empirical studies in a variety of industries over
several decades.13 Research in strategic management has built on these findings, stressing the benefits associated with scope economies e i.e., with a broad product portfolio.14 This gives our benchmark Hypothesis 1.
H1. The broader an organization’s product portfolio width, the lower is the organizational hazard of
exit.
Product portfolio expansion
Taking advantage of these benefits is not without a cost. Expanding the product line of a company
requires several changes and adjustments that can disrupt the smooth functioning of the organization. An organization’s product portfolio in fact can be considered as involving two of the four
4
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categories used by Hannan and Freeman to define an organization’s core e i.e., organizational goals
and marketing strategies. Internally, technologically distant products are likely to require firms to
develop new knowledge and implement new routines, while externally, changing a product portfolio may imply a strategic repositioning of the firm towards new customers, distribution channels
and advertising outlets.

.technologically distant products are likely to require the
development of new knowledge and new routines [and] a strategic
repositioning of the firm’s marketing effort.
Organizational inertia theory argues that a change that is close to any of the dimensions that define an organization’s core is likely to increase the likelihood of failure, because such core changes
harm the organization’s accountability, reliability and reproducibility e both internally and externally.15 The internal argument assumes that routines improve through repeated use, and hence
a change in them implies a less efficient execution. Externally, replacing the content of exchanges
due to new product introductions or, even worse, the partners with whom the firm trades, consumes time and resources. On top of that, as has been noted above, too-drastic a product portfolio
change risks harming the organization’s legitimacy in the eyes of key outside stakeholders, such as
customers and shareholders.
A ‘pure’ inertia argument implies the disruptive effect of any core change, independently from
the intensity of the modification. However, the nature of the change under investigation here
(i.e., expansion of the product portfolio) suggests that the strength of the internal and external
inertial forces is likely to be proportional to the distance of the new products from the existing
technological base. In other words, the more different the added products are from the current
portfolio, the larger the probability that this expansion will trigger a series of changes which will
affect core organizational values, and which may be hard to foresee accurately in advance. In our
empirical setting, this suggests that the more distant the new motorcycle is from the current
motorcycle range on offer (in terms of cc horsepower), the more likely it will be to lead to
the organization’s failure. So, organization ecology’s inertia logic produces the benchmark
Hypothesis 2.
H2. The broader an organization’s products portfolio expansion, i.e., the larger the distance of the
added product from the current product portfolio, the higher the organizational hazard of exit.
Product portfolio width and change interacted
On the basis of Hypotheses 1 and 2, we are now ready to develop our logic. How does the width of
an organization’s current product portfolio interact with product portfolio expansion in determining organizational failure? This pertains to the portfolio width ) portfolio expansion interaction. Strategic management logic seems to suggest that organizations can enhance their competencies to deal
with change by operating a broader product line. Firms operating in multiple domains develop a
variety of knowledge resources necessary to deal with the risks associated with experimentation.16
After all, by doing so, the firm develops a wider range of organizational capabilities by learning from
sequential experimentation and knowledge accumulation. This implies that the larger the pool of
experiences or resources possessed by firm, the larger the probability of finding a solution through
the mere recombination of existing knowledge, and the smaller the need for further changes. This
implies that widely differentiated, or broad portfolio, organizations will be less sensitive to the negative consequences of change, as suggested by organizational ecology’s inertia theory.
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.organizational ecology inertia theory suggests broad portfolio
organizations will be less sensitive to the negative consequences of
change.
Thinking about organizational change through this lens adds a further layer to the discussion. As
current capabilities are accumulated over time through a series of risky changes, organizations engaging in a series of small incremental adjustments rather than radical ones should be less likely to
fail. Research in strategic management seems to agree with this claim. Baden-Fuller and Stopford,
for instance, have shown how firms obtained exceptional returns by engaging in a sustained
programme of change.17 However, maintaining such a set of skills and competencies is very costly.
After reaching a broad scope, companies may improve their survival by leveraging their differentiated set of capabilities. Operating in a set of (sub-)markets both provides a platform for adding
further new products, and allows the firm to absorb the risks associated with such expansion.
The literature on core competencies is in line with this interpretation: a firm can gain long-term
benefits by expanding its range of production to those products where its competencies e e.g.,
in production, marketing and distribution d can be properly exploited.18 The classic case of Honda
has been well-analyzed, and Apple, Intel and Microsoft provide other examples of the successful
strategy of obtaining long-term benefits by implementing a set of changes that would have been
risky for competitors. Based on this evidence, we argue that when the firm’s product portfolio is
highly differentiated, the negative consequences associated with large-scale changes will be fully
overcome, ultimately improving organizational survival. This gives our interaction Hypothesis 3.
H3. The width of an organization’s product portfolio moderates the positive effect of product portfolio
expansion on the organizational hazard of exit. Thus portfolio expansion by narrow portfolio organizations increases the organizational hazard of exit, whereas the opposite holds true for broad portfolio
organizations.

Methods
Data
Our empirical setting is the British motorcycle industry in the period from 1895 to 1993.19 From
a wide array of data sources, we have collected information about all the 648 motorcycle producers
that ever operated in the United Kingdom, including such well-known brand names as BSA, Norton and Triumph.20 The history of the UK motorcycle industry has been the object of numerous
discussions and in-depth studies.21 Although interpreted from different perspectives (either as purposefully leveraging core competencies, or as an accidental emergent strategy22), the growth of the
Japanese industry after WWII has been widely recognized as the cause of the decline of this industry
in the United Kingdom. Prior to the present study, however, no academic study has investigated the
entire evolution of this industry using the hazard rate methodology, as we do here. Besides testing
our theoretical hypotheses, this method allows us to analyze the evolution of the British motorcycle
industry by explicitly taking on board issues of organizational change and failure. Thus our study is
complementary to the extant literature about this industry.
Indeed this type of panel data set is particularly appropriate for the study of such dynamic phenomena as organizational change and failure. The number of failures (i.e., exits) over the history of
the British motorcycle industry is very large: in effect, by 1993 only four British motorcycle producers were still active, a huge drop from a peak of 182 firms in 1923 (see Figure 2).
In terms of product portfolio (expansion), the motorcycle industry offers ample opportunities
for in-depth research because of the nature of the products involved, with the key observable feature
6
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Figure 2. Number of exits of motorcycle producers in the UK in 1895e1993

of products being the cc-horsepower of the engines. It may, of course, be argued that measuring
organizational change along a single dimension can be too limited. However, as we discuss below,
other studies have successfully relied on this technological dimension to differentiate producers’
strategies within this industry.
Variables
In relation to the contingency central to this article’s argument, the data set includes annual firmlevel information about the number of cc-types produced, and entry and exit events, from which all
independent and dependent variables can be constructed. In line with the organizational ecology
tradition, the dependent variable in this study e Organizational Performance e is represented by
a key vital event: Organizational Failure.23 Following previous studies in manufacturing industries,
we define the organization’s product portfolio (or niche) width with reference to technological
space.24 That is, we measure the range of motorcycles offered by each producer e Portfolio Width
(lagged) e by the spread of the engine capacity of their motorcycles (Hypothesis 1). This measure
represents a proxy of the firm’s technological capabilities.25
We define the extent of expansion upon a product(s) introduction - Portfolio Expansion - as the
difference between the new and the old producer’s portfolio width (Hypothesis 2). Although Table
2 points to low average values of portfolio expansions, the statistics are inflated by the large number of zeros in our sample e i.e., no change. Overall, 375 portfolio expansions took place during
the period under investigation. The mean value of these expansions was 102.64 with a standard
deviation of 89.54 and a maximum of 550. As the ‘real’ consequences of content change can be observed only after controlling for process effects, the estimates obtained include both the content
(product portfolio expansion) and a proxy for the process (Time Since Last Event) consequences
associated with such changes. The interaction of Portfolio Width and Portfolio Expansion e the
Portfolio Width ) Portfolio Expansion product term (Hypothesis 3) e completes our set of independent variables.
Following in the footsteps of the organizational ecology tradition, we selected a series of twelve
control variables. We introduced three dummy variables to code different entry modes: DeNovo for
inexperienced organizations, DeAlio for lateral entrants, and DeIpso for firms that entered through
a merger or resurgence of motorcycle manufacturers.26 We tested for the negative impact of firm
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size (i.e., scale) on organizational mortality by counting the number of plants owned each year by
the focal firm e Firm Size (in logs).27 We benchmarked organizational Age from the midpoint of
the year of entry. Following this logic, those firms entering and exiting in the same year received
a tenure value of .5.28 To account for the possibly curvilinear effect of organizational age, we
also included the quadratic term Age2.
We proxied competition among firms in proportion to their degree of overlapping product
ranges.29 We summed the values obtained according to this rationale. Thus, for instance, an organization that produces 125, 250 and 350 cc motorcycles receives a value of 1/3 of competition from
those firms that it meets in only a single niche e e.g., 125 cc e, but a value of 1 from those rivals
that offer the same complete range of products. These Portfolio Overlap measures were recorded on
a yearly basis. To further control for positional advantages relative to competitors, we yearly
updated the distance of the midpoint of the firm’s product portfolio from the market center e
Distance Above Market Center and Distance Below Market Center. We defined the market center
as the average portfolio center across all incumbent producers.
The British motorcycle industry had a dominant production area in the geographic triangle between the cities of Birmingham, Coventry and Wolverhampton, where almost half (278 out of
648) of all UK manufacturers were located. To control for the potential benefits stemming
from knowledge spillover and other network effects, we created a dummy variable District to identify organizations with headquarters in that area. The potentially different hazard rate for

Table 1. Description of Variables

Control Variables
Historical Control Variables
WWI ¼ dummy taking the value of 1 for the period 1914e1918, and 0 otherwise.
WWII ¼ dummy taking the value of 1 for the period 1939e1945, and 0 otherwise.
GDP per Person ¼ gross domestic product per person in the UK.
Motor Vehicle Production ¼ number of motor vehicles e other than motorcycles e produced yearly in the UK.
Industry Age ¼ number of years elapsed since 1895.
Organizational Control Variables
Firm Size ¼ logarithm of the number of plants per firm per year.
Age ¼ number of years elapsed since founding.
Portfolio Overlap ¼ proportion of overlapping production between the focal firm and the other incumbent
organizations.
District ¼ dummy variable taking the value of 1 to identify those organizations having their headquarters in the
Birmingham-Coventry-Wolverhampton area, and 0 otherwise.
DeAlio/DeIpso/DeNovo ¼ lateral entrants/firms that entered through a merger or resurgence of motorcycle
manufacturers/inexperienced producers.
Distance Above Market Center ¼ distance between the center of the organization’s product portfolio and the
center of the market (average of all incumbents), but only for firms located above the market center.
Distance Below Market Center ¼ distance between the center of the organization’s product portfolio and the
center of the market (average of all incumbents), but only for firms located below the market centre.
Independent Variables
Portfolio Width ¼ time-varying measure of the spread of the engine capacity of an organization’s motorcycles
(Hypothesis 1).
Portfolio Expansion ¼ time-varying variable measuring the difference between old and current portfolio width
upon a portfolio expansion (Hypothesis 2).
Time Since Last Change ¼ number of years elapsed since the last product portfolio expansion.
Portfolio Width ) Portfolio Expansion ¼ product term of Portfolio Width and Portfolio Expansion
(Hypothesis 3).
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Table 2. Descriptive statistics

Variable

Obs

Mean

Std. Dev

Min

Max

WWI
WWII
Age
Age2
DeAlio
DeIpso
District
GDP per Person
Motor Vehicle Production
Own Engine
Industry Age
Distance Above
Market Center
Distance Below
Market Center
Portfolio Overlap
Firm Size (# of plants)
Portfolio Width
Time Since
Last Change
Portfolio Expansion

4685
4685
4685
4685
4685
4685
4685
4685
4685
4685
4685
4685

0.09
0.04
13.28
400.43
0.48
0.10
0.53
5.99
309.22
0.59
3.64
66.57

0.29
0.20
14.97
810.01
0.50
0.30
0.51
20.70
551.76
0.49
0.45
109.96

0.00
0.00
0.50
0.25
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.00

1.00
1.00
76.00
5776.00
1.00
1.00
5.00
258.91
2332.00
1.00
4.68
738.07

4685

66.34

80.91

0.00

371.38

4685
4685
4685
4685

44.42
1.84
210.11
1.98

27.19
1.28
211.38
4.60

0.00
1.00
0.10
0.00

122.00
11.00
975.00
22.00

4685

8.21

37.63

0.00

550.00

organizations that developed and used their own engines was taken on board by introducing the
Own Engine dummy variable.30 A time-varying clock measuring Industry Age (observation year
minus 1895, in logs) was added to control for the remaining unobserved effects that took place
over the industry lifecycle.
Finally, we include four measures of important economic and historical circumstances. To control for the general economic climate of the focal country and for latent demand for transportation,
we created a time-varying variable measuring the gross domestic product per person e GDP per
Person.31 The annual output of motor vehicles e other than motorcycles e produced in the UK
was entered as a proxy for substitutes’ rivalry, labeled Motor Vehicle Production.32 Two dummies
were constructed to control for the influence of WWI and WWII. Tables 1 and 2 report respectively,
the descriptions and statistics for all variables.

Method and model
We employ an advanced multivariate hazard rate estimation technique. This technique estimates
the time-varying determinants of the stochastic probability of observing a specific event. Our event
(the dependent variable) is organizational exit or mortality, the ultimate measure of organizational
failure, the determinants of which have been introduced above (the independent and control variables). We are interested in estimating the impact of an organization’s product portfolio width,
product portfolio expansion and their interaction on the stochastic probability that the focal organization will exit from the market. Technically, we estimate the probability that organization x will
fail and exit from the market in year t, given that this producer was still active in year t  1, using
this organization x’s product portfolio width in year t  1 (Hypothesis 1), its product portfolio expansion (if any) in year t (Hypothesis 2) and these variables’ product term (Hypothesis 3) as the key
predictors (next to a series of alternative determinants e i.e., the control variables introduced
above).
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Table 3. Maximum likelihood estimates of the complementary log-log models for exit rates of UK motorcycle
producers in 1895e1993

Variables

Model 1

Model 2

Constant
WWI
WWII
Age
Age2
Firm Size (logged)
Industry Age (logged)
DeAlio
DeIpso
District
GDP per Person
Motor Vehicle
Production
Own Engine
Portfolio Overlap
Distance Above
Market Center
Distance Below
Market Center
Portfolio Width
Portfolio Expansion
Time Since Last Change
Portfolio Width * Portfolio
Expansion

4.17**
.06
.61**
.07**
.001**
.96**
.70**
.62**
.74**
.35**
.013**
.0002

Number of Exits
Log Likelihood

597
1524.43

(.56)
(.17)
(.31)
(.01)
(.0002)
(.11)
(.17)
(.10)
(.14)
(.08)
(.005)
(.0002)

4.25**
.06
.60**
.08**
.001**
.95**
.72**
.62**
.73**
.36**
.013**
.0001

Model 3
(.56)
(.17)
(.30)
(.01)
(.0002)
(.11)
(.18)
(.10)
(.14)
(.09)
(.005)
(.0002)

4.30**
.07
.60**
.08**
.001**
.96**
.72**
.62**
.74**
.36**
.013**
.0001

Model 4 1946e93
(.57)
(.17)
(.30)
(.01)
(.0002)
(.11)
(.18)
(.10)
(.14)
(.09)
(.005)
(.0002)

29.7** (14.6)

.08**
.001**
.47**
6.1*
.02
.51*
.15
.014*
.0004

(.02)
(.0003)
(.19)
(3.5)
(.27)
(.29)
(.21)
(.008)
(.0005)

.06 (.09)
.014** (.002)
.001** (.0005)

.05 (.09)
.014** (.002)
.0008* (.0005)

.05 (.09)
.014** (.002)
.0009* (.0005)

.30 (.24)
.09** (.03)
.004* (.002)

.002** (.0007)

.002** (.0007)

.002** (.0007)

.005* (.002)

.0004** (.0002)
.003** (.0008)
.07** (.03)

.00033*
.0045**
.06**
.00002**

597
1519.53

597
1516.39

(.0002)
(.001)
(.03)
(.000008)

.0013
.007*
.02
.00004

(.001)
(.004)
(.02)
(.00003)

83
240.19

** p < .05; * p < .10; Standard errors are in parentheses; Two-tailed t-tests for hypothesis testing.

For these multivariate hazard rate analyses, we divide the life of each producer in organization-years.33 The final data set includes the life of 648 firms, divided into 4,685 firm-year observations, and records a total of 597 exits. A complementary log-log model specification was
selected to produce the estimates.34We ran four different models, as explained below. The estimates were obtained with the Maximum Likelihood Estimation method, using version 8 of
STATA.
The empirical evidence
Table 3 presents the maximum likelihood estimates for four complementary log-log models of
organizational failure. Model 1 includes all the control variables. In Model 2, we introduce the
main effects of our two variables of theoretical interest in Hypotheses 1 and 2 e i.e., Portfolio
Width and Portfolio Expansion. Models 3 tests our interaction Hypothesis 3, on the moderating
effect of portfolio width on the impact of portfolio expansion. With Model 4, we restrict our
analysis to the post-WWII era only, with the goal of gathering empirical evidence on the wellstudied post-WWII dynamics of this industry, implying that we can relate our findings to the
earlier ones.
The estimates of the control variables largely confirm our expectations. WWII (but not WWI,
when motorcycles were much in demand for military purposes) positively affected the failure rates
10
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Figure 3. The moderating effect of product portfolio width on portfolio expansion on the exit rates of UK
motorcycle producers in 1895e1993

of motorcycle producers. After the 1920s, the overall production level dropped from 147,000 to
58,000 units (1929e1938) and reached the minimum level of 1,600 in 1945. Age dependence is
U-shaped in this industry e the turning point is at the age of 35. As can be expected, larger organizations (Size) as well as those located in the Birmingham-Coventry-Wolverhampton triangle (the
District) experienced a lower hazard of mortality.35 In line with ecological findings, Portfolio Overlap significantly increased competition and, thus, organizational exit. The negative estimate of the
coefficient related to latent demand for transportation - GDP per Person - suggests that increasing
values of this variable improved organizational survival chances of UK producers. In line with previous research, the effect of prior experience inside the same industry e DeIpso e or other industries e DeAlio e is negatively and significantly related to the exit rate when compared to
inexperienced new entrants e DeNovo. Position in this industry mattered, as increases in both Distance Above and Distance Below the Market Center are associated with a higher likelihood of exit.
Last but not least, evolutionary time (Industry Age) increased exit rates, although, conversely, increasing demand for non-motorcycle vehicles d primarily cars e (Motor Vehicle Production) did
not significantly reduce motorcycle producers’ survival.
The estimates obtained for the main effects of Portfolio Width and Portfolio Expansion offer support for our Hypotheses 1 and 2 (Model 2). Adding these variables improves significantly the fit of
the model. Broad product portfolio producers enjoy a significantly lower hazard of exit (Hypothesis
1). At the mean value of Portfolio Width observed in our sample (see Table 1), failure decreases by
approximately 10 per cent [exp(0.0004  210)]. As predicted by our Hypothesis 2, however, Portfolio Expansion positively affects organizational failure. On average, a portfolio expansion, for instance, of 200 cc increases the rate of failure by about 82 per cent [exp (.003  200)]. The
negative sign of the Time Since Last Change coefficient underscores, however, that the consequences
of change are immediate and tend to decrease over time.
The width)expansion interaction
The negative sign of the estimate obtained in Model 3 for the Portfolio Width)Portfolio Expansion interaction term supports the argument developed in Hypotheses 3 that broad portfolio producers are better positioned than their narrow portfolio counterparts to withstand
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the negative effects of a portfolio expansion. To clarify this interaction, we plotted these effects in Figure 3 using 100 cc, 200 cc and 400 cc expansions to the product range (or portfolio
width).
This figure compares the multiplier of the failure rate of a producer experiencing different magnitudes of portfolio expansion, at specific levels of portfolio width e i.e., the mean, one standard
deviation above and one standard deviation below. The plots give rise to two considerations. First,
the consistently negative slope of the interaction effect, throughout all portfolio width levels, provides support for the hypothesis that the relationship between portfolio expansion and organizational failure turns from positive to negative at increasing levels of portfolio width (i.e., H3). In
other words, a specialized narrow portfolio producer (i.e., with the minimum portfolio width in
our sample of 0.1 or one standard deviation below the mean) undertaking a portfolio expansion
of 250 cc is exposed to a risk of failure three times larger than the baseline effect. More interestingly,
and fully in accordance with Hypothesis 3, at high levels of portfolio width, portfolio expansion
negatively affects the hazard of exit - i.e., positively affects survival e as the multiplier drops below
1 (see the y-axis). The same level of portfolio expansion (250 cc) carried out by a broad portfolio
producer (i.e., located one standard deviation above the mean of this variable) reduces its risk of
failure of by about 42%. Indeed our data show that producers with a portfolio width larger than
300 cc undertaking a product portfolio expansion exhibited survival benefits, showing that leveraging capacity of broad portfolios overcomes the negative consequences associated with organizational changes.

.at high levels of portfolio width, portfolio expansion positively affects
survival [chances].
To further corroborate our reasoning and to interpret our findings in a historical context, building upon earlier work in this industry, we ran the same model for the post-war period from 1946 to
1993 only.36 The competitive landscape after WWII changed drastically, and the exploitation of
scale economies became the most relevant competitive weapon in this industry. As the Japanese
manufacturers began to gain market share by offering cheaper products, several British producers
opted for refocusing their portfolios towards high-end products. Previous studies in this industry
have invoked the superior capacity of Japanese competitors in the late 1960s and early 1970s to
leverage their cost advantage as the main cause behind the decline of British motorcycle
producers.37
From these historical observations, we expect that the relationship portrayed in Figure 3, based
on leveraging existing capabilities by broad portfolio producers, to disappear during the post-WWII
years. More specifically, we expect that the advantages associated with scope economies will decrease in importance. Indeed, the estimates presented in Model 4 support our speculation:
(i) the main effect of portfolio width loses statistical significance; and (ii) portfolio width does
not significantly moderate the positive impact of portfolio expansion on the hazard of exit. To
push the argument even further, we interpret the statistical significance of the Size coefficient as
suggesting that scale effects contributed to improve survival chances during the post-WWII years.
The problem for the UK industry in this period was that these were all too rare.

Discussion and conclusion
The corner-stone of our reasoning was to confront the pros and cons of organizational change.
We have illustrated our logic with the example of product portfolio expansion, which was tested
with a rich longitudinal data set containing the histories of nearly 650 British motorcycle
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producers over virtually 100 years. As we chose to investigate the effects of organizational change
along a technological dimension, we expected the inertial forces of change to be proportional to
the distance of the new product(s) from the organizational knowledge base. The results of this
study support this argument and reveal how product portfolio width and expansion interact
in determining the conditions under which change may increase or decrease organizational failure
rates.
This article’s contribution is threefold. First, our study contributes to the literature on organizational inertia by shedding light on how firm-specific characteristics moderate the negative consequences of organizational change, at least within our empirical setting. In the last analysis,
although our study has been into the correlation of change and organizational failure, it shows
that change is not necessarily detrimental for organizations. We thus believe that this article contributes to the long-standing debate on organizational changes and their effects on performance. On
the one hand, Hannan and Freeman have argued in their relative inertia theory that organizations
must strive towards consistency of replication, as well as high levels of reliability and accountability,
to withstand the selection pressures of the environment.38 Since developing a structure with high
fidelity strengthens resistance to change, organizational inertia is the end result of selection. On
the other hand, strategic choice theorists have contributed to the debate with their behavioral theory of the firm by elaborating a conception of organizations as adaptive systems.39 This literature
points to the benefits that an organization can reap from implementing change. Empirical studies
have investigated this conflicting pair of hypotheses without reaching much consensus. The findings
of this study underscore that treating organizational change as a ‘firm-independent’ category is incorrect, as the negative implications of inertia for organizational performance depend on the nature
of the firm under investigation. Firm-specific characteristics have to be taken on board to analyze
accurately how change affects performance.

.product portfolio width and expansion interact in determining
the conditions under which change may increase or decrease failure
rates. . change is not necessarily detrimental for organizations.
Second, it makes explicit the kind of trade-offs that must play a role when considering an
organizational change e in this case, a product portfolio expansion. Depending on firm-specific
capabilities, organizational change may turn out to be performance-damaging or performanceenhancing. Our empirical evidence suggests that, while portfolio expansions inherently carry an
increased risk of mortality, this is moderated according to the breadth of product portfolio. While
broad portfolio firms may capitalize on their past investments and differentiated routines, narrow
portfolio organizations seem to risk paying a high survival price when initiating the development of
their capabilities. (This is clearly illustrated in Figure 3.)
Third, from a managerial standpoint, we provide scientific evidence for a well-established common-sense intuition: firms should grow their pool of capabilities in an incremental rather than in
a radical manner. Internal and external constraints mean that each step on the way of building up
such a knowledge base is accompanied by the risk of failure. In particular, we show that narrow
portfolio organizations launching large-scale expansions are exposed to very high risks of failure,
which can be minimized by engaging in incremental portfolio expansions. For those firms having
already developed a broad portfolio e i.e., a differentiated set of capabilities d the lessons may be
rather different. The larger the pool of routines possessed by a firm, the lower are the marginal costs
associated with further expansions. Then the trade-off becomes more favourable towards
expansion.
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.for firms which already have a substantial portfolio base, further
expansion is associated with a lower risk of firm failure than [doing
nothing], and ‘braver’ expansions with lower risks than ‘timid’ ones.
In terms of managerial insights, the argument of our study into past failures can be developed to
provide some pointers as to future success. Figure 4 re-presents the same data as Figure 3 e with the
added line to show the ‘no-change’ option e and gives a more striking illustration of the aggregate
implications of expansion for firms at various portfolio widths. On the left hand side of the graph,
firms with narrow portfolio widths clearly face high risks of failure when they undertake portfolio
expansion, which they can counter to an extent with the tactic of incremental expansion. Doing
nothing offers such firms the strategy of lowest risk. But on the right hand side, for firms which
already have a substantial portfolio base (in this specific case above 250 cc, just above the average
of the industry), the figure indicates two notable features: (i) further expansion is associated with
a lower risk of firm failure than not developing the portfolio at all, and (ii) ‘braver’, more radical,
expansions appear to be associated with lower risks than ‘timid’, minor ones. We interpret this
finding as suggesting that the leveraging of existing capabilities may be an indicated strategy for
broad portfolio organizations.
Based on the evidence reported in this article, we conclude that while narrow portfolio organizations should take care not to bite off more than they can chew, and only to essay development
incrementally in line with what their organizations can realistically accommodate, broader portfolio
producers should not be too inhibited in thinking about more radical developments. Needless to
say, this logic applies to incumbents, but also to new entrants, who should be careful in entering
markets with specialized product portfolios. This logic suggests, for instance, that would-be entrepreneurs shouldn’t rush into markets, but rather devote particular attention to pre-production. (In
this respect, the size of an organizational portfolio at entry may be crucial. However, analyses not
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Figure 4. The aggregate impact of product portfolio width at different levels of expansion in the UK motorcycle industry 1895e1993
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reported here show that the findings obtained e in particular those of the interaction (H3) e are
robust to the addition of this further control.)
Once entered into a market, most firms will be likely to want to move from fragile to robust trading positions, and from lower to higher profitability, and thus it is arguable that many organizations
may be in train, as it were, from the left towards the right hand side of the shape illustrated in Figure 4. For the insights provided by this study to offer any useful strategic guidance on this journey,
it is clear that managers contemplating expanding their portfolio must have developed a good understanding of where on the narrow-broad continuum their current portfolio lies, to be able to
judge what the trade-off between the potential for disruption and for growth is likely to be in their
specific case.
Overall, we have put forward the argument that neither ideological pro-change nor pure antichange logics can provide clear guidance as to the efficacy of organizational change. On the one
hand, organizational ecology suggests that the taken-for-granted nature of many change ‘hypes’
must be viewed with realism.40 On the other hand, a pro-inertia argument may benefit from being
cross-fertilized with insights from strategic management. This implies that strategy is about finding
out what the development alternatives are, which, under specific circumstances, may well include
the benchmark inertia case of staying where you are.

.managers contemplating expanding their portfolio must understand
what the trade-off between the potential for disruption and for growth
is likely to be in their specific case.
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