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Abstract This paper examines the relationship
between organisation structure and innovation per-
formance in a large sample of UK small and medium-
sized enterprises. It asks whether there is an optimal
structure and whether this differs between different
firm environments and between young and older
firms. We find that the influences on the ability to
innovate differ from those on the commercialisation
of innovations. We show that decentralised decision-
making, supported by a formal structure and written
plans, supports the ability to innovate in most
circumstances and is superior to other structures.
We also find some evidence that young firms
operating in high technology sectors with informal
structures have a greater tendency to be innovative. In
addition, we find very few differences between young
and older firms in terms of their optimal structures in
low technology sectors.
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1 Introduction

This paper analyses the relationship between innova-
tion performance and a number of organisational
determinants within different commercial environ-
ments. The frame of reference for this study is small
UK firms with up to 499 employees operating in
manufacturing and business services. We argue below
that there are three key factors that may be used to
distinguish their commercial environment: firm age,
firm size and whether the firm is in a high-tech sector.
Firms that are young, small and operate in a high-tech
sector are deemed to operate in a more hostile,
uncertain and dynamic environment than other firms;
consequently, they may have to adopt an organisa-
tional form appropriate for their circumstances.

The seminal work of Burns and Stalker drew a
distinction between the formal structure of the man-
agement system of an organization and the organisa-
tion’s private or informal structure ‘through which
individuals attempt to realize ends other than those of
the concern itself” (Burns and Stalker 1961, p. 98).
These researchers argued that such informal structures
may exert a decisive influence over the efficiency of
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the organisation and in particular over the ability of the
management system to deal with changes in the
external environment due to technical and commercial
change. Their empirical case analysis of the interplay
between formal and informal structures was based on a
sample of established firms employing between 150
and 1,500 people faced with making a transition into
new, more technically turbulent markets. Their anal-
ysis led them to identify two contrasting forms of
management system which were appropriate in con-
trasting external circumstances (Burns and Stalker
1961, pp. 119-122). They identified an organic form
of management system best suited to technically
turbulent environments and for maximising commit-
ment to organisational goals by individuals. This
system is characterised by a distributed network of
control and authority, lateral rather than vertical
directions of communication, task flexibility, decen-
tralised decision-making, knowledge sharing and
teamwork. They contrasted it with a mechanistic
structure that was more appropriate for more stable
environments. In mechanistic structures, there is a
specialised differentiation of functional tasks, hierar-
chical structures of control and communication,
precise definitions of rights, methods and obligations,
centralisation of decision-making and knowledge and
a lack of flexibility. These authors stress that these
systems are to be seen as representing a polarity with
several possible intermediary stages in between. They
also argue that firms may oscillate between forms.
Much subsequent quantitative work has reinforced the
finding that organic systems perform better in more
turbulent environments (e.g. Khandwalla 1976/1977;
Covin and Slevin 1989; Damanpour 1991), but there
have been some dissenting voices. Thus, Stinchcombe
(1965) and, most recently, Sine et al. (2006) have
argued that for newly formed organisations to over-
come the liability of newness and lack of familiarity
with handling technical and commercial turbulence,
clarity of decision-making rules and hierarchy may be
essential.

In this paper, we re-examine these issues for a
large sample of small and medium-sized UK firms in
conventional and high-tech industries. We focus
directly on innovation performance rather than busi-
ness growth, or profits, and we characterise the
attributes of an organisation’s system in a way which
permits a more direct consideration of the interplay
between certain elements of organisation structure.
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In keeping with Green et al. (2008), we recognise
congruent alignments between elements of organisa-
tional structure and management decision style, and
we suggest that these alignments may differ across
different types of firms and different environments.
These issues are explored further in the next section.

Section 2 offers a brief overview of the relevant
literature and introduces our hypotheses. In Sect. 3
and the Appendix, we introduce the data used for this
study and discuss our choices of innovation perfor-
mance measures and the explanatory and control
variables. Section 4 presents the sample’s organisa-
tional form characteristics. The main empirical
findings are reported in Sect. 5, and our summary
and conclusions are given in Sect. 6.

2 Literature review and hypotheses

Burns and Stalker (1961) argued that the environment
in which the firm operates determines the optimal
structure of the organisation. They considered two
types of structure at the opposite ends of a spectrum
that ranges from organic to mechanistic and sug-
gested, as discussed above, that the organic form will
work best when the external environment is dynamic,
turbulent or hostile.

More recently, the dynamic capabilities approach
emphasises the importance of internal technological,
organisational and managerial processes in sustaining
competitive advantage in environments undergoing
rapid change (Teece et al. 1997). Burns and Stalker are
put in a new light in the dynamic capabilities literature,
but the conclusions are unchanged. Dynamic capabil-
ities are supported by specialisation, decentralisation,
responsiveness, lack of formalisation and flexibility,
and these are characteristics of the organic structure.

The Burns and Stalker analysis was extended to
the small firm sector by Covin and Slevin (1989) in
their analysis of organisation structure, strategic
posture and financial performance within different
business environments. Their conclusion, namely,
that performance is positively related to an organic
structure in hostile economic environments, also lent
support to the initial Burns and stalker hypothesis.

On the other hand, Stinchcombe (1965) argued
that new firms may suffer from a ‘liability of
newness’ because of their structural deficiencies.
New firms will lack established routines, past
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experience and adequate relationships with their
supplier and customer bases. Their lack of structure
leads to role ambiguity and uncertainty that should be
addressed by adopting a more formalised structure.
His arguments have been tested recently on a sample
of new ventures in the Internet sector by Sine et al.
(2006) who found that new firms with greater
formalisation, specialisation and administrative inten-
sity outperform those with more organic structures.

Dalton et al. (1980), in their review of various
models of organisational structure and the evidence
for its link with performance, took firm size, span of
control, flat/tall hierarchy (which is related to the
previous two), administrative intensity (ratio of
managers to all employees), specialisation (number
of different specialities in management team or the
firm), formalisation (emphasis on written rules and
procedures) and centralisation (concentration of
decision making) as the most important dimensions.
They found the relationships to be ‘most vexing and
ambiguous and tenuous’ (Dalton et al. 1980,
p. 60), possibly because while they found organisa-
tion structure to be important for performance, its
effect was not strong enough to overcome stochastic
and other influences.

In a subsequent review, Damanpour (1991) per-
formed a meta-analysis of the relationships between
organisational innovation and 13 of its potential
organisational determinants. Organisational innova-
tion was very similar to the first measure of
innovation performance used in this study—the
adoption or introduction of an innovation by the
organisation. The structure measures were similar to
those used by Dalton et al. (1980), but included
functional differentiation (the extent to which the
firm is departmentalised) and a number of manage-
ment team characteristics, such as professionalism,
tenure, technical knowledge and communications
(internal and external). He concluded that organisa-
tion structure is in general a significant determinant
of innovation and was supportive of the conclusion
drawn by Burns and Stalker (1961). Organic organ-
isations would be expected to have higher speciali-
sation (though there is some dispute about this since
although it would increase the knowledge base; it
would also increase coordination costs and decrease
flexibility), differentiation and professionalism and
lower formalisation and centralisation. Damanpour’s
meta-analysis suggested that these determinants were

associated with a higher innovation propensity.
Finally, Wally and Baum (1994) studied what they
termed high-velocity environments in which decision
speed and performance were positively correlated.
They found that decision speed was assisted by
centralisation and hampered by formalisation.

This evidence suggests that, at least for innovation
performance, organisation structure matters but that
the way it matters varies in ways that may modify the
original Burns and Stalker (1961) model, allowing
different combinations of formality and centralisation
to be appropriate under different circumstances (a
view reinforced in the work of Green et al. 2008).

In this paper, in order to explore these patterns of
relationships, we consider two core aspects of organi-
sation: centralisation and formality. We then develop
hypotheses about how different combinations of
centralisation and formality are related to innovation
performance under different circumstances.

Centralisation is measured by the extent to which
the chief executive involves others in key decision-
making. The second measure of organisation struc-
ture, formality, is measured in terms of functional
specialisation. Formality is thus measured in this
paper by the chief executive’s perception of whether
the firm has an informal structure or one based on
functions, products, or markets. We take functional
specialisation as a characteristic of mechanistic forms
and informal structures as characteristic of organic
forms.

We are interested in examining whether some
combinations of formality and centralisation are more
common than others and to identify which combina-
tions work best in terms of innovation performance. It
is possible to have four combinations of formality and
centralization. We interpret the mechanistic extreme
as characterised by centralised decision-making
(taken here to mean direct control of the both
strategic and operating decisions by the chief exec-
utive) and formality. The organic extreme is charac-
terised by decentralisation and informality.

This leads to our first hypothesis, which draws
upon the work of Burns and Stalker (1961), Covin
and Slevin (1989) and Damanpour (1991). Turbulent
and hostile environments require dynamic capabili-
ties which are supported by specialisation, decen-
tralisation, responsiveness, lack of formalisation and
flexibility—all of which are characteristics of the
organic structure.
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Hypothesis 1: Decentralised and informal struc-
tures will be associated with superior innovation
performance in technically turbulent environments.

We augment this central hypothesis with two
additional hypotheses which argue that other combi-
nations of centralisation and formality are optimal.
The first of these builds on the work of Stinchcombe
(1965) and Sine et al. (2006) and argues that young
firms are potentially at a disadvantage relative to
more established firms due to their lack of structure.
It is argued that the introduction of formality in
young firms reduces role ambiguity, decreases the
cost of coordination and improves decision-making.
Therefore, decentralisation needs to be combined
with formality in new firms to overcome the ‘liability
of newness’.

Hypothesis 2: Decentralised and formal structures
will be associated with superior innovation perfor-
mance in young firms.

Our third hypothesis derives from the work of Wally
and Baum (1994) who found that the pace of strategic
decision-making was assisted by centralisation and
hampered by formalisation. They argued that central-
isation reduces coordination and conflict costs as well
as the need for consensus-seeking and information-
sharing, while formalisation encourages organisational
inertia. This proposal suggests that the combination of
centralisation and informality will be better suited for
environments that are changing rapidly.

Hypothesis 3: Centralisation combined with infor-
mality will be associated with superior innovation
performance in technically turbulent environments.

In carrying out our analysis we control for the
technological environment and the age of the firm as
required by our hypotheses. In addition, recent
studies of the determinants of innovation (e.g. Vaona
and Pianta 2008; Simonen and McCann 2008) have
found that the determinants differ between small and
larger businesses. There is also evidence to suggest
that the optimal organisation structure may differ
according to firm size (e.g. Meijaard et al. 2005; Sine
et al. 2006). We therefore include firm size as a
moderating factor along with age. We test our
hypotheses simultaneously by allowing different
combinations of decentralisation and formality to
enter our performance equations directly.
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3 Data and variables used

Data for this study are drawn from the Small and
Medium-Sized Business Survey 2002 (CBR2002)
conducted by the Centre for Business Research
(CBR) at Cambridge University for 2,130 small and
medium-sized enterprises (SMEs) in the British
manufacturing and business services sectors. Previ-
ous surveys of British SMEs had been carried out by
the CBR in 1991, 1995, 1997 and 1999, and many of
the questions used in the 2002 survey had been used
in the earlier surveys. The SMEs in the CBR2002
sample are defined as firms that have fewer than 500
employees. The survey questionnaire covers not only
innovation and business performance, but also man-
agement and organisation structure characteristics.
The survey produced an achieved sample of 2,130
firms with an overall response rate of 17%. A
response bias analysis revealed no significant
response biases. Details of the data and how they
were collected are contained in Cosh and Hughes
(2003).

Missing values among our analysis variables
reduced the sample size to 1,955 firms." Among the
latter are 1,073 firms which had innovated in the
previous 3 years and had provided information on
their percentage of innovative sales. The mean
number of employees is 64; 47.5% of the firms are
small firms with 1-19 employees, and 52.5% are
larger firms with 20-499 employees. Of the firms in
the sample, 18% operate in high-tech sectors. The
rich information embedded in this survey allows us to
explore the impact of management and organisational
structure on SME innovative performance and com-
pare the different economic environments.

3.1 Innovation performance measures

Two innovation performance measures are used in this
study. The first concerns the ability to innovate and is
applied to the whole sample using a binary variable that
has the value 1 for firms that have introduced an
innovation within the previous 3 years and O for other
firms. This measure enables examination of the factors

' The missing values for the individual variables were as
follows: size (4); age (9); planning (4); PRP (97); R&D active
(58); and whether innovated (35).
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that are conducive to innovation. The second concerns
the commercialisation of these innovations and is
applied only to innovators. This variable is commonly
used in innovation performance analysis (e.g. Laursen
and Salter 2006) since it is derived from questions that
are found in both the CBR surveys and in the
Community Innovation Surveys. It measures the
proportion of sales in the past financial year that was
from new, or significantly improved, products or
services.

3.2 Organisation structure variables

The literature abounds with characteristics that may
be used to measure organisational form [e.g. good
reviews may be found in Dalton et al. (1980) and
Damanpour (1991)]. The most commonly used
characteristics are formalisation and centralisation,
but others include specialisation, standardisation,
configuration, functional specialisation, professional-
ism, experience and administrative intensity. This
study uses centralisation and formality as measures of
organisational structure.

Centralisation is measured by whether the SME
business leader has direct control of the both strategic
and operating decisions. Where this is the case, we
consider that the concentration of power results in the
organisation being centralised in terms of its deci-
sion-making process; the remainder of the cases are
grouped as decentralised.

Formalisation is a measure of the extent to which
the organisation has structured channels of informa-
tion and authority which are supported by written
procedures and rules. Many studies have used proxies
for this measure, while retaining this designation. In
this study we measure the formality of the structure
of the firm’s management organisation. Firms could
classify themselves as having an informal structure or
as having a variety of other, more formal structures
based on functional specialisations, products, or
regions, among others. This set of responses is
classified in our analysis as either informal or formal.

For reasons discussed earlier and discussed further
in the next section, we consider the four possible
combinations of centralisation and formality in order
to explore which choices firms make under these
different conditions and whether the combination
matters for their innovation performance.

3.3 Environmental variables

The uncertainty, dynamism and hostility of the
economic environment have been argued to be
important determinants of the optimal organisational
form (see discussion above). The analysis we present
in this paper examines these determinants principally
in two ways. First, high-tech sectors will in general
be more dynamic and turbulent environments than
conventional sectors. High-tech sectors are of partic-
ular significance given the important role played by
high-tech SMEs in innovation (Audretsch 2001). The
identification of high-tech sectors is based on the
standard UK definition (Butchart 1987).

Second, the environment facing young firms will
be more hostile and uncertain than that for more
established firms. The definition of what is a young
firm is to some extent arbitrary, but some guidance
can be taken from the business failures literature
since failure may represent the outcome of hostile
and uncertain environments. For the UK, the analysis
of value-added tax (VAT) de-registrations by Daly
(1987) shows that they peak at about 10% in the
second and third years of a firm’s life and then fall
away to reach about 4% after 8 years. In this study
we define young firms as those up to 8 years from
their foundation. These two measures, high-tech and
young, are used individually and jointly to investigate
our hypotheses.

In addition, we experiment with a number of other
measures that might capture the degree of uncer-
tainty, hostility and turbulence in the firm’s environ-
ment. One approach separates the sample into those
engaged in R&D and those who were not. Another
examines those firms who perceived the riskiness of
innovation to be highly significant, or crucial, sepa-
rately from other firms. Finally, firms that saw
increasing competition as a significant, or crucial,
threat to their business are examined separately from
other firms. The results of these investigations are not
reported here, but they provide no support for our first
and third hypotheses.

The third influence on the firm’s commercial and
competitive environment included in our findings is
its size. Firm size also has an important effect on the
efficacy of different choices of organisation structure
(Kimberly 1976). Firm size is investigated here by
separating the firms into two size groups—those with
fewer than 20 employees and those with 20 or more
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employees. There is much diversity among small and
medium-sized businesses, and so there is no unique
and clear-cut size that represents the point when
businesses face different pressures and have to adopt
different solutions (see the discussion in Curran
1986). However, there is some evidence that a cut-off
of 20 employees represents a sensible compromise
(e.g. Atkinson and Meager 1994).>

3.4 Control variables

Business planning is another aspect of a firm’s
organisation. Planning is measured by the number
of written plans the firm has and so has elements
of both professionalism and formalisation. We know
whether each firm had written plans for: business
planning, human resources and management
accounts. Planning was measured by identifying the
existence of each of these for each firm and scoring 1
for each; the lowest score was 0 (no written plans)
and the highest was 3 (all three written plans).

The existence of performance-related pay (PRP)
schemes is also examined since they form part of
organisational design (Athey and Roberts 2001) and
their use and effectiveness may differ across different
organisational forms and economic environments and
so affect performance (e.g. Laursen and Foss 2003;
Foss and Laursen 2005; Black and Lynch 2004).

Other factors that are used as control variables are
inputs to the innovation process. We include a
variable that distinguishes whether a firm has
engaged in R&D over the previous 3 years and a
variable which identifies those that have had external
collaboration over the same period. For a discussion
of the importance of these variables, the reader is
referred to Simonen and McCann (2008).

A full list of the variables, their definitions and
sample statistics can be found in Table 5 in the
Appendix. A correlation matrix is provided in
Table 6 in the Appendix.

2 We also experimented with three size classes: 1-9 employ-
ees; 10-99 employees; and 100-499 employees, and the
findings were consistent with those reported in this paper.
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4 Organisational form characteristics

The argument proposed by Burns and Stalker (1961)
that organic structures are more supportive of inno-
vation and perform better in dynamic environments
requires some measure of organicity. In terms of our
analysis, formal, centralised organisations are closest
to those associated with a mechanistic structure,
while informal, decentralised organisations might be
termed organic. This differentiation suggests that a
two-way classification of these variables might be
worthwhile and is supported by similar findings
concerning congruent alignments of management
decision style and organisation structure found by
Green et al. (2008). Furthermore, hypotheses 2 and 3
propose that other combinations of centralisation and
formality are optimal.

This two-way classification is provided in Table 1
and shows that each of the four cells is well populated.
Contrary to our supposition that centralisation and

Table 1 The relationship between centralisation and formality
and the mean characteristics of the four organisational forms

Formality Centralisation

Centralised Decentralised

Formal N = 306 N = 803
No. of employees = 53 No. of employees = 86
Small = 37% Small = 20%
High-tech = 19% High-tech = 22%
Age = 41 years Age = 37 years
Young = 16% Young = 13%
Planning = 1.55 Planning = 1.91
Collaboration = 35% Collaboration = 48%
R&D active = 45% R&D active = 58%
Performance Performance

pay = 34% pay = 43%

Informal n = 553 n =293
No. of employees = 15 No. of employees = 28
Small = 85% Small = 63%

High-tech = 15%
Age = 29 years
Young = 22%
Planning = 0.91
Collaboration = 24%
R&D active = 24%

Performance
pay = 19%

High-tech = 15%
Age = 33 years
Young = 23%
Planning = 1.13
Collaboration = 30%
R&D active = 27%

Performance
pay = 28%
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formality might be positively correlated, we can see
that formal is associated with decentralised and
informal with centralised (Spearman’s rho is 0.38 in
each case). However, about 15% of the sample is found
in each of the other two groupings (that we argued
above most closely resemble the mechanistic and
organic forms). Table 1 also shows the mean values of
the control variables in each of the cells. There are
statistically significant differences between the cells in
terms of these variables: small firms are more likely to
be centralised and have informal structures; young
firms are more likely to have informal structures; high-
tech firms are more likely to be decentralised and have
formal structures. However, despite these propensities,
it is clear that firms within the same size class or age
bracket or sector make different choices about their
organisational structure. This result confirms Meijaard
et al. (2005)’s finding that small firms are very diverse
in terms of organisational structure. It would therefore
be interesting to discover whether their innovation
performance is influenced by these choices—and we
investigate this in the next section.

5 Organisational structure and innovation
performance

The first set of tests use logistic regression analysis to
explore the determinants of innovation activity for
the whole sample. The dependent variable takes the
value 1 when a firm has introduced an innovation in
the previous 3 years, and O otherwise. The findings
are presented in Table 2 and provide both summary
statistics and estimates of marginal effects and their
significance. The model is tested using the whole data
[columns (1) and (2)] and for small/large firms
[columns (3) and (4)], high-tech/conventional sectors
[columns (5) to (8)] and young/old firms [columns (9)
to (12)] in separate groups. As a further test of our
models, interaction terms between organisational
form and both the high-tech and young dummy
variables are included where appropriate.’

3 We also experimented with interacting the size dummy with
the organisation form variables, but in none of the models were
these interaction terms found to be statistically significant.
They are not presented here.

The findings for the whole sample in the first two
columns show that the choice of organisational
structure does matter for this measure of innovation
performance. Firms that chose a decentralised, but
formal structure exhibit a significantly greater ten-
dency than any of the other forms to have introduced
an innovation in recent years. For the whole sample,
the other forms appear to be equally inferior in terms
of generating innovation (with an 8-10% lower
probability of having innovated after taking account
of the other variables). In addition, we find that
planning makes a significant contribution to the
likelihood of innovation. These results suggest that in
order to benefit from a decentralisation of decision-
making, the firm needs to adopt some degree of
formality in its organisation.

These findings also show that collaboration with
others (10% effect), engagement in R&D activity
(33% effect) and operating in a high-tech sector (11%
effect) are all associated with a much higher likeli-
hood of having introduced an innovation, as was
expected. However, the use of PRP is not signifi-
cantly related to this measure of innovation perfor-
mance. The dummy variable for young firms is not
statistically significant, nor is the logarithm of firm
age when used as an alternative to this dummy
variable.*

The third and fourth columns in Table 2 examine
whether the appropriate organisational form for
innovation varies between small (1-19 employees)
and larger (20-499 employees) firms. For small firms,
the negative coefficients for each of the organisa-
tional structures support the view that decentralised,
yet formal structures are best for this size group, but
the decentralised, informal structure is not signifi-
cantly different. However, much the same picture
emerges for larger firms with similar negative
marginal effects for the two informal organisational
forms. The principal difference between small and
larger firms in the relationship between innovation
performance and structure is that the centralised,
formal structure appears to be significantly worse for
small businesses. When this was tested by the

4 The models presented here were all estimated using the
logarithm of age and its squared term in replacement of the
young dummy variable. The coefficients were not statistically
reported, and so these results are not presented here.
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continued

Table 2

(12)

2 3) (C)) 5) (6) @) ®) C)) (10) (1
Old Old

6]

Variables®

All Small Large Hi-tech Hi-tech Conv Conv Young Young

All

1,592 337 337 1,618 1,618

1,592

363

363

1,026

929

1,955
—1034

507.4
0.197

1,955
—1036

503.0

Observations

—853.0

415.8
0.196

—854.3

413.2
0.195

—174.1
103.9
0.230

—178.1
95.90
0.212

—875.4
397.8

—876.2
396.2
0.184

—151.8
74.19

—155.2
67.34
0.178

—480.0

210.0
0.180

—551.5
184.7
0.143

Log likelihood
Chi-square
Pseudo R*

0.185

0.196

0.195

*p < 0.1, ¥ p < 0.05, ¥ p < 0.01

The model is tested using the whole data [columns (1) and (2)] and for small/large firms [columns (3) and (4)], high-tech/conventional sectors [columns (5) to (8)] and young/old

firms [columns (9) to (12)] in separate groups

Coefficients are given as marginal effects and their standard errors (SE; in parenthesis)

The dependent variable is a binary variable with the value 1 when the firm has introduced an innovation and O otherwise

The comparison variable for organisational form is the decentralised, formal structure

# See Table 5 in Appendix for definition of variables

inclusion of size as an organisational form interaction
term, none of the terms were found to be statistically
significant. We conclude that, for this sample at least,
we find no difference between small and larger firms
in terms of the appropriate organisational form for
innovation performance. Collaboration, R&D activity
and operating in a high-tech sector are also positively
associated with the likelihood of introducing an
innovation, with somewhat larger effects for small
firms. Planning is also highly significant for this latter
size of firm in terms of its impact on innovation
propensity.

Having not found a size effect, we are left with the
comparison of high-tech with conventional sectors
and young firms with older firms in order to test our
hypotheses. In order to assess whether the impact of
organisation structure on innovation performance
differs for young firms, or for those operating in
high-tech sectors, we therefore test the models for
these groups separately; in addition, we create
interaction terms between the structure variables
and the age and high-tech dummy variables. If we
first compare high-tech [column (5)] with conven-
tional sectors [column (7)], we find that for conven-
tional sectors, the decentralised, formal structure is
superior to the other three forms (each of which has a
statistically significant negative marginal effect). For
high-tech sectors, the differences between the organ-
isational form effects are not statistically significant,
but their signs suggest that the decentralised struc-
tures may perform better.

The comparison of columns (6) and (8) reinforce
the findings for firms operating in conventional
sectors, suggesting that the decentralised, formal
structure is superior for both young and older firms.
The equivalent results for high-tech sectors show
some differences between young and older firms.
Older firms in these sectors appear to benefit from the
decentralised, formal structure, but the findings are
not statistically significant. However, for young,
high-tech firms, the interaction terms are significant
and suggest (weakly) that these firms may benefit
from informal structures in terms of their propensity
to innovate.

These findings can be examined further in columns
9) to (12). For older firms we find that the
decentralised, formal structure is significantly better
[column (11)], but among young firms the organisa-
tional form effects are not statistically significant.
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Table 3 Tentative findings for the optimal organisational form for the propensity to innovate

Sector Young firms

Older firms

High-tech sectors

Conventional sectors

Decentralised, informal (centralised
informal) 40/90 = 44%

Decentralised, formal 565/1345 = 42%

Decentralised formal decentralised
informal 169/273 = 62%

Decentralised formal 64/247 = 26%

When the high-tech interaction terms are included,
the conclusions for older high-tech firms do not
change our finding that the best organisational form is
the decentralised, formal structure. For young firms,
the interaction terms are statistically significant and
support our suggestion above that the informal
structures are somewhat superior for young, high-
tech firms.

Table 3 summarises our tentative conclusions
about the impact of organisational form on innova-
tion propensity. It is clear that the decentralised,
formal structure is generally superior but that there
are some weak differences in the impact of organi-
sational form between high-tech and conventional
sectors and between young and older firms within the
high-tech sectors. The table also shows the ratio of
the number of firms making the ‘right’ choice
compared with the total number of firms in each
group. Overall, less than half of our sample has
selected the organisational form that our analysis
suggests is preferred for their circumstances.

Before turning to the second set of results, it is
worth assessing the support the above findings offer
to our hypotheses. Hypothesis 1 suggests that the
decentralised, informal structure may be best suited
to technically turbulent sectors. Our findings sum-
marised in Table 3 suggest that high-tech will benefit
more from informal structures than conventional
firms and that the decentralised, informal structure is
superior for such firms in terms of their innovation
performance. Therefore, we find support for this
hypothesis. Hypothesis 2 suggests that young firms
should adopt decentralised, formal structures. The
comparison between young and older firms does not
lend much support to this hypothesis. While it
appears to be the case that young firms in conven-
tional sectors should adopt this form, this is also the
case for older firms in these sectors. Within the high-
tech sectors, we find no support for this proposition

@ Springer

for this sample. Finally, Hypothesis 3 argues that
firms in technically turbulent sectors will improve
their innovation performance by combining central-
isation and informality. We find that the centralised,
informal structure is superior to the decentralised,
formal alternative among young, high-tech firms, but
have no evidence that it is a better organisational
form than decentralised, formal structure. We can
offer only limited support to this hypothesis.

The second set of results, presented in Table 4,
examines innovation performance measured by the
proportion of the firm’s sales due to new—or
significantly—improved, goods or services. Since
the dependent variable is bounded by the values 0%
and 100%, we have used Tobit censored regressions.
As we have already examined the factors that lead to
a firm innovating, this analysis is restricted to those
firms in the sample that had introduced an innovation
within the previous 3 years. It therefore examines
their success in commercialising their innovation. In
particular, we investigate whether the organisational
form adopted by the firm is associated with its
innovation performance and whether this differs by
firm size, age or sector.

The findings for all firms in the first column
provide no evidence that the choice of organisational
form matters for innovators in terms of influencing
the proportion of their sales from new or improved
goods and services. None of the organisational form
variables is significant, nor is the planning variable
that measures the extent of their written planning
activities. Younger, smaller firms do have more
success, based on this measure of innovation perfor-
mance, but this success appears not to depend
significantly on their choice of organisational form
[see column (2)].

While collaboration with others was found to
be strongly associated with a firm’s innovation
propensity, we find it not to be related to the
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O%; + & commercialisation success of these innovations.’
=5lgcesgTs S HoweYer, v.ve.agam. find that .R&D activity and
operating within a high-tech environment are, as we
- - might expect, significantly related to the percentage
~ o % = of innovative sales in the firm’s sales mix. Interest-
29| oo X xR 3
— o o <o d . . e .
T |8 =23 I &3 ingly, while the use of PRP is significantly associated
with the commercialisation of innovation, it was
0 o ~ found to have an insignificant effect on the likelihood
S2|l2 <+ -5 %3 of innovating (see Table 2).
Sr = -l =S The second column of Table 4 also shows the
results for combining organisational forms with
o 2 .9 whether the firm is operating in a high-tech environ-
~321|g =23 ment. These results suggest that the decentralised,
ax|l23I 31 23 .. . .
formal organisational form works best in high-tech
sectors and that the informal structures are the worst.
2 § © = The significance of the other variables is unchanged
N = . . . .
fonie] — o (=)
S|z e T2 by the inclusion of these interaction terms.
Columns (3) and (4) in Table 4 show the analysis
© - for small and larger firms separately. In neither of
= % ST § % g 2 these groupings do we find that any of the organi-
COfoawm I = = sational form variables is significant, and we cannot
o . . .
g observe any size effect on the relationship between
5 = 'u'; organisational form and innovative sales. The
G§ 3 o :l 23 = remaining columns permit the examination of the
=, impact on this relationship for young firms and for
= § those operating in a high-tech sector.
< . . .
§ “ 5 & S E - A comparison of high-tech and conventional
3 — L= = @» .
CElg 22T S 2 & Té’ 2 sectors in columns (5) and (7) suggests that the
2] . . . . . .
5 5 & decentralised, formal organisation is superior in the
S . . .
- - £ g k) high-tech sectors, but the differences are not statis-
[} o 2 a . . . . .
o 2 g = S .8 g tically significant. While any organisational form
=] e =« - @ © £ E appears to be equally good in the conventional
= _q;j 5 sectors, the interaction terms in columns (6) and (12)
= = . .
o ) 2 2 suggest that the decentralised, formal structure is
=] A o s ¥ — . .
~Elzaoc= 38 8 2 % o better only for older, high-tech firms. Similarly, the
P~ g @ s £ . .
CalF ol as 2 EE 2 results in columns (8) and (12) support the view that
g8 5 £«
5 =y 8 there is no impact of organisational form on innova-
< . . .
o § o R ) g g § tion success for older firms in the conventional
~=g|SYe _+T83|=8 £ 35 E o
aZ|l2=2z78¢2 3 2 5228 sectors. ' .
§ 5 83 37 For young, high-tech firms, we can interpret
Vv s & 5 L 8 .
= columns (6) and (10) as suggesting that these firms
— [} * e = ~ .
© QA =& % 7 may benefit from decentralised structures, both
= =8 v Qaz|* 5§77 22 =
T =2 % 1 = 3|8z =g g § formal and informal, but none of these coefficients
g g § <8 is statistically significant. In the same way, columns
g \é. i > = £ %
B=1 ko] -
E 23 B3 r E5Z0E
£ = O =] —_ 8 5 < . . .
© =, 8 g £ é % % | = 5 a 9 g 5 We have tun all the models with and without the variable
- | 2 s £ 8 L 3 s T2 a g E § . K .
s z2 8 ° % 5 e 8 8 o = that measures collaboration, and the findings are not materially
2 = 5 9 2= 2 9 vV B © O o % N . X X N .
2= | = 2 & Thoe < B S o o & different. We present the findings without this variable in
= | & £ g PP E Y| e 2aH
= > O KAUAlIx @ B EFHs o Table 4.
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(8) and (10) imply (weakly) that the decentralised,
formal structure is the worst choice for young firms in
conventional sectors.

Uniquely for the high-tech sector, the PRP effect is
negative—but not significant. However, further anal-
ysis of our data reveals that performance pay has a
significantly negative relationship with innovation
performance for informal organisations, but a signif-
icantly positive effect for formal organisations.

Overall, the findings in Table 4 have only weak
significance and must be treated with caution; as
such, they cannot be used to support—or refute—our
hypotheses. However, they do suggest that the
appropriate organisational form may depend on the
firm’s stage of development and its objectives.

6 Summary and conclusions

This paper analyses the impact of organisational form
on innovation performance in different commercial
environments. Specifically, it focuses on whether the
choices over the combination of the centralisation of
decision-making and the formality of structure influ-
ence innovation performance and whether different
combinations perform better in technically turbulent
environments and at different stages of a firm’s
development. Two measures of innovation perfor-
mance are adopted, and it is possible that they could
be subject to different determinants since carrying out
an innovation and the successful commercialisation
of it may require different skills, organisation struc-
tures and supporting policies.

We find that a variety of choices were made by
firms in terms of their organisational characteristics
and that these choices were not simply related to firm
age, size or sector. The only grouping that was
dominated by one particular form occurred among
the larger firms, with 62% of them choosing a formal,
but decentralised structure. It is therefore relevant to
examine whether this observed variety of choices
actually mattered in terms of innovation performance.
We show above that in terms of innovation propen-
sity, it clearly did matter. Firms that selected a
decentralised, formal structure exhibit a significantly
higher tendency to have introduced an innovation;
having written plans also helps.

For firms operating in conventional sectors, this
dominant organisational form is found to be superior
to the other three organisational forms and this
appears to be the case for both young and older firms.
However, we show above that only 42% of young
firms and 26% of older firms adopted this optimal
form for innovation propensity. In competitive mar-
kets, innovation should be a priority and so these
firms should consider changing their organisational
form.

For older firms in the high-tech sectors we find that
a decentralised form should be adopted to improve
the firm’s innovation propensity and that it could
have either a formal or informal structure. The reason
for this may be that in such sectors, it is important to
involve a wider range of staff in decision-making due
to the wide—and changing—skills and knowledge
required. A much higher proportion of this group
were ‘organisationally optimal’, with 62% of the
firms having already adopted either decentralised
formal or decentralised informal structures. One
possible explanation is that innovation is a more
important objective in the high-tech sectors and,
being older, this group had benefitted from more time
to find their appropriate organisational form.

Our final group of firms under scrutiny were young
firms operating in high-tech sectors. For these firms it
appears that their creativity is supported by an
informal structure and that having decentralised
decision-making is less important. One explanation
may be that there is a trade-off for these firms
between the benefits of a fully organic structure (i.e.
decentralised and informal) and the greater decision
speed afforded by centralised decision-making. Only
449% of firms in this group adopted informal struc-
tures, and the rest may benefit from re-assessing
whether a less formal structure might aid their
innovation.

The picture is somewhat different for the second
measure of innovation performance that examines the
success at commercialising innovations. The results
here suggest much weaker impacts of organisational
form on this measure of performance than those
found for the propensity to innovate. They do
suggest, however, that firms may have to change
their structures when moving from major innovations
to the stage of commercialisation. For example, while

@ Springer



314

A. Cosh et al.

the decentralised, formal structure is ‘optimal’ for
innovation for young firms operating in conventional
sectors, the other organisational forms are somewhat
superior in terms of commercialising the innovation,
although these findings are not statistically signifi-
cant. The tentative conclusion is that, for this group,
innovation success might be best followed up by
changing their organisational form or by organisa-
tionally separating the management of the discovery
of innovations from their commercialisation. Simi-
larly, we find some evidence to suggest that high-tech
firms that have succeeded in innovating may need to
move towards the decentralised, formal structure in
order to benefit from the commercialisation of their
innovation as they get older.

Finally, we return to the hypotheses set out at the
beginning. The first of these (Burns and Stalker 1961)
argues that technically turbulent environments would
be best served by decentralised, formal structures.
Taking our results for both measures of innovation
performance, we certainly find a difference in the
‘optimal’ organisational form between the high-tech
and conventional sectors. The organic, decentralised
and informal structure is found to be the superior in
terms of innovation propensity for young, high-tech
firms and also one of the best (the other being
decentralised, formal) for older, high-tech firms. The
findings for the commercialisation of innovation were
much weaker but suggested that at that stage, firms
might need to move towards the decentralised, formal
structure. Therefore, we find some support for
Hypothesis 1.

Our second hypothesis (Stinchcombe 1965) sug-
gests that young firms would have better innovation
performance with the decentralised, formal structure.
We find this structure to be ‘optimal’ in most
circumstances, but it is the comparison between
young and older firms that best tests the hypothesis.
We find no significant differences between young and
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older firms in terms of the impact of organisational
structure on innovation performance. In addition, we
show that young, high-tech firms do better with
informal structures in terms of their innovation
propensity. We conclude that we find no support for
Hypothesis 2.

Our third hypothesis (Wally and Baum 1994)
argues that the centralised, informal structure will be
superior in technically turbulent sectors in which
decision clarity and speed are important. In general,
we find that the decentralised organisational form is
better than centralised for both innovation propensity
and the commercialisation of innovation. The one
exception to this was for innovation propensity
among small, high-tech firms where the choice of
informality was more important than whether deci-
sion-making was decentralised. However, even in this
case, we find no evidence that the centralised,
informal form is superior to the decentralised,
informal form and so can lend little support to
Hypothesis 3.

In summary, we can be confident that organisa-
tional form matters for innovation success and that
the decentralised, formal structure works best in most
circumstances. The only exception that we find is that
of young firms operating in high-tech sectors, which
benefit from informal structures. We can also
conclude that the organisational form most appropri-
ate for achieving an innovation may not be best suited
for its exploitation. The remainder of our findings,
while intuitively reasonable, do require further study
with other data before we can attach any confidence
to them.

Appendix

See Tables 5 and 6.
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Table 5 Data definitions and summary statistics

Variable name

Description and definition

CentForm Dummy variable = 1 if decision-making is centralised and structure is formal, 0 otherwise
CentInfm Dummy variable = 1 if decision-making is centralised and structure is informal, O otherwise
DecntForm Dummy variable = 1 if decision-making is de-centralised and structure is formal, O otherwise
DcntInfm Dummy variable = 1 if decision-making is de-centralised and structure is informal, 0 otherwise.
Formal Dummy variable = 1 if structure is formal (i.e. CentForm or DcntForm), O otherwise

Planning Measures the extent of written plans (business, HR, management a/cs)—varies from O to 3

PRP Dummy variable = 1 if firm uses performance-related pay, 0 otherwise

LnSize Natural logarithm of the number of employees

LnAge Natural logarithm of firm age

LnAgesq Variable for exploring quadratic relationship with age: LnAge x LnAge

Collaborate Dummy variable = 1 if firm engaged in collaborative, or partnership, arrangements, 0 otherwise.
R&Dactive Dummy variable = 1 if firm was R&D active in the previous year, 0 otherwise

Hitec Dummy variable = 1 if firm is in a high-tech sector (Butchart definition), O otherwise

Conv Dummy variable = 1 if firm is not in a high-tech sector, 0 otherwise

Young Dummy variable = 1 if firm started in 1986 or later, O otherwise

Old Dummy variable = 1 if firm started before 1986, 0 otherwise

Innovator Dummy variable = 1 if firm introduced an innovation in previous three years, 0 otherwise
Salesimp % of sales last year from new or improved products or services (innovators only)

Variable name N Mean High Low SD
CentForm 1955 0.16 1 0 0.36
CentInfm 1955 0.28 1 0 0.45
DcntForm 1955 0.41 1 0 0.49
DentInfm 1955 0.15 1 0 0.36
Formal 1955 0.57 1 0 0.50
Planning 1955 1.45 3 0 0.95
PRP 1955 0.33 1 0 0.47
No. employees 1955 51.83 490 1 71.16
LnSize 1955 3.02 6.19 0 1.50
Age 1955 34.58 810 1 43.00
LnAge 1955 3.06 6.70 0 1.01
Collaborate 1955 0.36 1 0 0.48
Ré&Dactive 1955 0.42 1 0 0.49
Hitec 1955 0.19 1 0 0.39
Young 1955 0.17 1 0 0.38
Innovator 1955 0.63 1 0 0.48
Salesimp 1073 35.68 100 0 29.49
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Salesimp CentForm CentInfm DcntForm DentInfm Planning PRP LnSize Collaborate R&Dactive Hitec

Innovator

Table 6 Correlation coefficients—Spearman’s rho—all firms

Innovator
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0.80%*
0.00

Salesimp

—-0.02
—0.15%*

0.22%*

CentForm
Centlnfm

—0.27%+
—0.36%*
—0.18%*

0.05%%*
0.01

—0.19%*

0.25%%*

1

—0.52%+
—0.26%*
—0.36%*
—0.19%*
—0.50%*
—0.16%*
—0.22%%
—0.05%*

0.07%%*

DcntForm
Dcentlnfm

1

—0.35%*
0.40%%

0.27%%

—0.10%*
0.29%*

1

—0.15%*
—0.04
—0.11%*
—0.06%*
—0.12%*
—0.04

0.06%*

Planning
PRP

0.24%*

0.19%*
0.49%%

0.19%*
0.21%*

0.16%*
0.27%%*

1

0.297%

0.51%*

0.087%#*

LnSize

0.24%%*

0.19%%*
0.19%%*

0.03
0.00

0.26%*

0.20%*

—0.01

0.03
0.01

Collaborate 0.23%%* 0.25%*

Ré&Dactive
Hitec

0.27%%*

0.33%*

0.34%*
0.08%*

0.28%%*

0.48%*

0.43%*

0.18%*

0.13%%*
0.01

—0.02

0.07%*

0.21%%
0.04

0.15%%*
—0.02

0.10%*

—0.06%*

—0.17%%*

—0.02

—0.10%*

—0.01

Young

** Correlation is significant at the 0.05 level (2-tailed)

Number of observations = 1,955 in each case
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