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1. Introduction

Economically the small and medium sized enterprises (SMEs) is an important
asset within all economic areas including advanced industrial economies. Socially
the SME fulfils a number of important functions in an industrial society by
creating career opportunities (Deeks 1973; Keats and Bracker 1988). However they
are occasionally held back by managerial and entrepreneurial limitations, in both
innovation and ability. This may be because of inadequate appreciation and
understanding of how the SME fits into the total economy and the consequent lack
of systematic attempts to formulate any policies and practices relevant to the
SME'’s needs.

* B Aoy 7 A 887 e-mail : iphwang@www.kwu.ac kr)



Many SME owners are seeking and identifying sources to assist the successful
management of their business (Davig 1986; Stoner 1987). One recommendation is
that SMEs focus their efforts on any specific targets or niches that larger firms
are likely to overlook or ignore (Broom and Longenecker 1971). SMEs are also
advised to compete on the bases of customer and social service, product
specialisation, and customisation, rather than price (Stegall et al. 1976; Dodge and
Robbins 1992). Recent articles in the management literature suggest interestingly
that an organisation will be more effective if certain factors are congruent or
match each other (Covin 1991; Hoffman et al. 1992; Randolph et al. 1991). They
highlights several variables that influence organisational performance in SMEs,
which include a fit between strategy and technology (Covin et al. 1990), structure
and technology (Hoffman et al. 1992; Randolph et al. 1991), and the environment,
industry and strategy (Covin 1991).

This research is concemed with the strategies, leadership, organisational
structure, and research & development in SMEs, which is focused on the state in
UK manufacturing industry, specifically the precision equipment industry. The next
section deals wih the theoretical background which was used to identify measures
and tools. Varable characteristics and reviews to enhance overall research
efficiency are examined. In the empirical section, largely relationships between
independent and dependent variables are shown. Implication for the future work

and research limitations are explained in the section of the conclusions.

2. Research Approach

In the past few decades, many organisation studies have attempted to identify
the relationships between a firm's environment, strategy, technology, structure, and
performance. Researchers have attempted to define congruence and identify key
interacting variables in the context of organisational effectiveness. Leavitt (1962)
defines congruence in the context of fit or best match between key variables. He
proposed four interacting variables that influence organisational effectiveness, i.e.

technology, task, structure, and people. Randolph, Sapienza, and Randolph et al.



(1991) found out the effects of fit between technological innovation and organisa-
tion structure on SME financial performance.

So far, there have been quite diversified controversies to confirm these relation-
ships, including that of Utterback and Abernathy (1975), Miles and Snow (1984),
and Leavitt (1962) after Woodward (1965). Gerwin (1979) has especially explained
that there are two main approaches to the study of organisational structure and
technology. One is at the organisational level and the other is at the job level. His
research shows that organisational level analysis starts with the major product or
service offered while job level analysis starts with the tasks performed by individual
employees. Lawrence and Lorsch (1967), Miller and Rice (1967), and Thompson
(1967) have stressed the nature and intensity of technological interdependence
among general activities as a critical determinant of organisation. Moreover,
Hrebiniak (1974), Mohr (1971), and Van de Ven et al. (1976) have also reported
significant correlations between interdependence and structural dimensions.

Hatton and Raymond (1994), in a research model for SMEs, state that the
systems of congruence as organisational effectiveness is the most well enhanced if
all variables of the organisation and its environment fit perfectly. In the study,
they argued a firm is most effective if all six organisational variables, ie.
environment, strategy, task, technology, organisational design, and the individual,
are simultaneously congruent. In the other hand, Miller and Toulouse identified
that the top management personality in SMEs has very significant relationships
with its strategy and organisational structure within firms (1986). Bamberger
(1989) confirms the fundamental hypotheses on the relationships between the
competitive conditions, strategies and objectives of the firms. Kim and Utterback
(1983) has also examined an evolutionary pattern of relationships among
technology, structure, environment and other contextual variables.

The purpose of this study is to investigate the state of SMEs in the UK, and
furthermore, aimed at finding factors that affect any performance in such a
viewpoint stated above. The study attempts to identify a relationship between
managerial strategy and R&D activity as identified in the literature. This is
achieved through an empirical study of firms that were judged as having produced

any products or services with R&D activities. In order to obtain some key



findings, it tried out to address these issues by analysing firms within the same
industry.

The key questions were considered as follows;

Firstly, SMEs have strategies which incorporate economic trends, financial
conditions, corporate growth, community expectations, legislation changes, and
management goals, etc. Secondly, SMEs always consider to introduce new
products or services, and have any technology development plans, or use of outside
co-operation. Thirdly, SMEs with a democratic leadership are more likely to be
those firms with an R&D activities well than those with an autocratic leadership,
and any relationship may exist between status of an organisational structure and

developing a R&D activities.

3. Theoretical Arguments and Constructions

3.1 Organisation Management in SMEs

3.1.1 Manageral strategies.

Most researchers agree that the process of strategic planning and the content of
strategic plans are very useful for SMEs (Bracker and Pearson 1986; Robinson
1982; Robinson et al. 1986). Robinson and Pearce (1983; 1984) suggest that
although SMEs  strategic planning has been characterised as informal,
unstructured, irregular, and uncomprehensive, a short-term, informal approach may
be appropriate given the unique problems and situations facing SMEs. Their
research shows a consistent, positive relationship between the extent of planning
activities and the performance of SMEs (Robinson and Pearce 1983). Shrivastava
and Souder (1987) also proposed a contingency framework for examining the
strategic management of technology, and identified environmental and organisatio-
nal variables that influence the management processes.

The socio—ecological environment of SMEs includes the neighbourhoods and

communities in which the firm operates together with the culture, social modes,



and ethical value systems as well as the natural surroundings (Alexander 1983).
Though the actions of a SME may have little effect on society, when all SMEs are
grouped together, their impact is major (Steinhoff and Burgess 1993). SMEs, in
particular, on behalf of own advantages beyond the limit of the size need to
perceive itself as being invested in the community. Solving societal problems can
enhance the image of the SME even if the effect of the efforts may not be
measured directly in bottom line profits (Kuriloff et al. 1993).

For this study, these strategies were assessed in seven categories taken from a
list suggested by Greiner and Metzger (1983). These strategic elements were
examined in two ways; by simple statistical analysis for descriptive explanation,
and by secondary statistical analysis to analyse influences between managerial
strategy and R&D activities. The eight categories are as follows: Consideration of
economic trends- The monitoring of economic trends can reveal a great deal to a
firm with respect to its future production plans, realistic inventory levels and price
changes. Financial conditions- No business would be competitive without an exact
review of the financial status of the firm, its financial needs, and the inevitable
financial conflict. Corporate growth- Every firm is different in its growth pattern
and its vulnerability to new competition. Public service- A firm’s relationship with
its surrounding community is seen to be important in terms of environmental
problems, living conditions, and revenue contributions.

Furthermore, Competitors information~ Many firms ignore their competition
when business is good so they do not put their own products within a framework
of relative vulnerability. Adaptation for legislation changes—- Every firm must be
alert continually to regional or national regulations goveming its business which
may place new constraints on the way in which a firm does business. Manage-
ment goals- A problem common to most strategic planning in a firm is the
contradiction between management’s stated goals and its actual performance,
Adequate labour force- The labour size in management must be analysed carefully
and regularly to be consistent with the firm's objectives.

Many firms consider a well aligned and implemented manufacturing strategy
within their organisation to be characterised by a long-range plan, created in a

formal planning process and communicated to all employees. This attempt enables



manufacturing decision making to be consistent with the business strategy, and
whether these implementations are correlated with well aligned and implemented

firm’s objectivas is another important empirical question.

3.1.2 Leader behaviour.

The leadership is sometimes considered to be an independent variable in strategy
formulation and a moderating variable in the strategy implementation and
performance linkage. The work of researchers such as Guth and Tagiuri (1965),
Hambrick and Mason (1984), and Gupta and Govindarajan (1984) is belong to the
examples. They approached their researches by linking leadership style to strategy,
by considering the role of the leader on both formulation and implementation, and
by identifying moderators of the impact of the leader’s style on organisational
outcomes.

According to Jago (1982), leadership is both a process and a property. Pearson
and Davies (1981) propose that depending on the situation, the task and the person,
differing amounts of direction and reinforcement is required, which inevitably
means that different leadership styles are required. Tannenbaum and Schmidt
(1973) explainec. the continuum or range of possible leader behaviour available to a
manager with two leadership styles, ie. boss—centred leadership and
subordinate—centred leadership, which was defined by themselves.

Two major situational theories of leadership the most well published to date
have been developed respectively by Fiedler (1967) and by House (1971) based on
the earlier work of Evans (1970). This study, however, used that of House (1971)
because it is, according to Szilagyi and Wallace (1983), especially supportive when
investigating the interaction with the style of task compared with the Fiedler's
theory. His initial research utilised the two dimensions of initiating structure and
consideration as representative of the leader's behaviour, while the current
framework includes the four dimensions; instrumental, supportive, participative, and
achievement-oriented behaviour (House and Mitchell 1974).

The four dimensions used in this study are: Instrumental behaviour is the

planning, organising, controlling, and co-ordinating of subordinate activities by the



leader. It is similar to the traditional dimension of initiating structure in that the
leader’s emphasis is on letting the subordinates know what is expected of them.
Participative behaviour is characterised by the sharing of information and an
emphasis on consultation with subordinates and use of their ideas and suggestions
in reaching group-related decisions. Achievement-oriented behaviour is charact-
erised by setting challenging goals, expecting subordinates to perform at the
highest level, and continually seeking improvement in performance. Supportive
behaviour includes giving support consideration to the needs of the subordinates,
displaying concern for their well-being and welfare, and creating a friendly and
pleasant environment.

Occasionally, leadership in studying SMEs plays a critical role in understanding
group behaviours toward any goal attainment within the firms. A more accurate
predictive capability between an organisation and its leadership style can be
valuable in not only improving a group performance but also developing individual

characteristics.

3.1.3 Organisational structure.

SME owners have to make a fundamental decision about whether they want
their firm to remain at a size where they can control its operations easily, or
whether they want the firm to grow beyond that stage (Greiner 1972).

Burns and Stalker (1961) discovered that managerial processes are different in
various organisational traits and environments. They emphasise that type of
organic system is more flexible and able to cope with and adjust to changes in the
technological and the market situations, while rigidity of structure in the
mechanistic organisation hinders its ability to adapt to change, thus, it is most
appropriate to implement it in a more stable environment (Szilagyi and Wallace
1983). Schollhammer (1982) also identified that organisation structure with high
degree of formalisation, such as mechanistic structure, interrupt corporate
entrepreneurship because extensive descriptions of functional responsibilities for
managerial positions discourage personal initiative and creative departures from
approved norms. Greiner (1972) and Mintzberg (1978; 1979), arguing a fact that



organisations undergo structural change as they grow, developed a taxonomy of
organisational structures. According to their suggestion, the transition between
these stages depends on whether the firm started in a simple or complex
environment, and involves entrepreneurial, bureaucratic, divisional, product group,
and matrix structure.

The literature on structuring of organisation focuses on a number of mechanisms
that organisations are able to use to design their structure (Bamberger 1989;
Mintzberg 1980; Covin and Slevin 1988). Among the most commonly researched
are the six listed below. Centralisation refers to the hierarchy of authority and
decision making in the organisation. Specialisation concerns the number of tasks
and the breath of each in a given position and the control over these tasks.
Formalisation refers to the degree of codification specifying who is to do what,
where, and when. Controls refer to the pattern used to manage the people who do
work activities ‘within organisation. Adaptability refers to the extent to which
managerial principles making work can be changed to circumstances in business
conditions. Integration refers to the structural devices designed to combine the
workings of various subsystems to attain the common goals of the organisation.
In SMEs, organisational structure is typically informal, but highly centralised,
which provides strength in decision-making and rapid implementation of decisions
(Blili and Raymond 1993). This also enables more rapid application of changes in
the organisation. Actually, it has been empirically confirmed that SMEs differ from
larger firms in the organisational structure like in other matters such as maturity

and environmental uncertainty (Raymond 1992).

3.1.4 R&D Activities in SMEs

Research and Development (R&D) has made significant contributions to the
vitality of the SME community as well as the economy as a whole. Raymond et al.
(1996), however, argue that there is no ‘one best’ strategy of technological change
for SMEs. This is due to the inherent complexity and heterogeneity of the SME
universe, and to the large number of factors that potentially affect the adoption of

a new technology, or the progress of a technological development (Birnbaum 1985).



The manufacturing SMEs are sometimes faced with situations where the new
opportunities offered by the fall in production thresholds due to economies of scale
are offset by the desperate requirements of new technologies in relation to the
level and complexity of intangible investments and the marketing of products on a
customised basis (OECD 1992; Silverberg and Soete 1988). It especially is true of
intangible investment, e.g. the management of intelligence, which combines the
ability to obtain information through more or less obvious view of new technology,
markets and competition, the ability to carry out R&D, and the training of human
resources (Bannock 1980).

Chambers et al. (1985) suggest that the firm and R&D strategy must be coupled
in such a way that both become more creative. Scott et al. (1996) indicate, in
enhancing technology and skills in manufacturing SMEs, that the main barriers to
access relate to the strategic perspectives with respect to the role of technology in
the firm's future (Horwitch and Thietart 1987). Wilkinson (1987) argues two
principles required for the management of R&D. Firstly, R&D should not be an
isolated function planning and executing its own programme independent of other
functions. Secondly, R&D should be contributing to the definition of the objective
of all other functions. Raymond et al. (1996) emphasise the difficulty in clearly
identifying an ideal strategy of technological change for manufacturing SMEs.
They argue there are main determinants of the decision to adopt a new technology
or proceed to a technological development, i.e. socio~economic pressures and the
reaction of the firm to these pressures, their technological competencies and the
technological culture.

Experienced researchers and practitioners suggest that identifying a single, all
encompassing, measure of R&D activities is difficult (Rinholm and Boag 1987).
Accordingly, this study are used several measures, too. The data has obtained
through four areas, that is 1) results perception and satisfaction (Rinholm and
Boag 1987), 2) new product development; R&D budget and manpower (Lee 1975;
Rinholm and Boag 1987), 3) product development policy; long range plan;
process/ex post evaluation (Rinholm and Boag 1987), and external co-operation
(Dowling and McGee 1994), 4) overall recognition (Rinholm and Boag 1987,
Dowling and McGee 1994).



There are further defined as follows: Results perception measures recognition of
the success, impact, and importance of new product development activities, and,
moreover, overall evaluation of total R&D activities. Member’s satisfaction
measures the degree of contentment over new product development controls. New
product development refers to the degree of ingenious capability in developing new
products. R&D budget means the level of funding available for new product
development. R&D manpower refers to the number of workers employed in R&D
activities in the organisation. Product development incentive formally outlines the
drives or motives of new product development. Process/ ex post evaluation refers
to the method and criteria used to proceed projects, and formally evaluate
completed development efforts. Long range plan confirms the long-term direction
of R&D activities. External co-operation means the actions used to encourage own
R&D activities from outside.

Firms working with advanced technologies in areas where technology is
evolving rapidly must be capable of seeing the future of technological
developments they need. The financial ability and human resources, and so on of
the SMEs, however, are often too small to do this or to establish its own on the
range of external sourcing relationships in which. large network firms are

establishing.

4. Methodology for Empirical Test

4.1 Questionnaire Design

A questionnaie was designed and a pilot survey was carried out to refine and
enhance its reliability. 100 manufacturing SMEs in UK were randomly selected to
survey from a UK firm’s directory (KOMPASS 1994). The questionnaire were sent
to production managers by post, and a follow-up letter was sent to them two
week after the first mailing. A total of 21 firms responded to the pilot survey.
Several reviews with some academic staff and researcher were carried out to

validate the questionnaire. They were focused on checking which variables were



irrelevant, duplicated, or obscure. As a result, two items were only indicated as

being duplicated or obscure, and were deleted.

Managerial strategies

The eight dimensions of managerial strategies were selected, and measured.
Respondents were asked to assess the extent of implementation to them on a
five-point Likert scale (5=strongly agree .. 1=strongly disagree). The higher the

index, the more strategic the SME’s organisation management.

Leadership

This was measured with nine sub-items to confirm four types of leadership
behaviours. Answers were recorded on a five-point Likert scale like in the
managerial strategies. The higher the index, the more oriented towards any

characteristic the SME's leader behaviour.

Organisational structure

A 7-point semantic differential scale was used, which measured organicity- that
is, the extent to which organisations are structured in organic versus mechanistic
manners. The respondents were asked to indicate on the scale, ranging from “low”
(1) to “high” (7), the extent to which their firms are currently operating in relation
to each of these measurement criteria. The higher the index, the more organic the
SME's structure.

R&D activities

The four categories of R&D activities, which include perception & satisfaction,
state, policy and overall evaluation, were measured along with some additional sub
items. The respondents were asked to indicate on a 5—point Likert scale or a
ten—point scale for results perception or satisfaction, and ratio or nominal scale for
R&D state and policy, respectively. Each of the scores represents an amount of

implementation, or output in the related activities

4.2 Sampling and Data Collection

After the pilot survey stated above, a five-page questionnaire was finally



prepared with the measures based on the related literature and was randomly sent
to manufacturing SMEs within the UK precision industry (KOMPASS 1994)
judged to employ fewer than 500 employees (Stanworth and Gray 1991). They
were sent to 400 production managers. The production managers, all of whom
were working in the manufacturing area at the time of the survey, were chosen,
since they would be in a good position to judge the organisation management
elements relatect to manufacturing SME:s.

The questionnaire contained items regarding managerial strategies, leadership,
organisational structure, and R&D activities as explained in the theoretical
background session. A covering letter explaining the purpose of the study and a
self addressed and stamped envelope accompanied the questionnaire. Two weeks
after this, a follow-up letter, the questionnaire, and a stamped return envelope was
sent to the non-respondents.

Responses were received from 72 subjects, a response rate of above 18 percent.
Out of this, 6 were not completed because the subjects had closed their jobs or
selected wrong. Accordingly, a total of 87 questionnaires including those of the
pilot survey available was useful to apply for an empirical analysis.

The average working career of the respondent was 24 years (s.d.=11.3) which
ranged from 1 to 47 years. Also, the average number of staff in their firms was
103 (s.d.=104.5) which ranged from 4 to 500. The firms were all from the precision
equipment industry including measuring, testing, and medical and surgical

equipment etc.

4.3 Scale 3eliability Analysis

The reliability of the survey results was evaluated using internal consistency
which means the degree to which items in a set of measurement items are
homogenous. It zan be estimated using a reliability coefficient such as Cronbach’s
alpha, a commcnly used indicator for assessing the reliability of measurement
instruments (Peter 1979). The coefficient is computed for a scale based on a set of
items or any its subset, and any satisfactory alpha value supports a view that the
data are interpretable (Cronbach 1951). According to Nunnally (1967), Alpha values



of 0.60 or more indicate a reliable measurement instrument for the data to be used

in the related research._

{TABLE 1) Internal Consistency Analysis for Critical Factors

Original item Number ltems deleted Apha
Factor numbers of items {by number)
Managerial Strategy 1-16 16 - 0.80
Leader Behaviour 17-28 12 - 0.87
Organisational Structure 29-34 6 - 0.70
R&D Activities 35-49 15 42, 45, 46 0.60

By using SAS an internal consistency analysis was performed separately for the
items in each of the four critical factors. Table 1 reports the number of measure-
ment items associated with the scale, and the reliability associated with the scale
after any certain items is finally dropped. Reliability was increased as some items
were deleted. Table 1 shows that the maximised reliability coefficients ranged from
0.60 to 0.87, indicating that some scales are more reliable than others.

This relatively high coefficient alpha value indicates a high degree of internal
consistency of the instrument, and a high degree of internal consistency also

supports the reliability of individual measures (Churchill 1979).

5. Results and Discussion

5.1 Managerial Strategies of SMEs

Respondents were asked to indicate the degree of implementation for each
characteristic on managerial strategy. For each strategic characteristic, a mean
response was computed and is given in Table 2, which shows the mean responses
and the value differences between them. Mean scores for all the six characteristics
exceed 3 except the monitoring of economic trends and the public service for the

community.



{TABLE 2> Managerial Strategies in SMEs

Item Number s.d. Mean
Economic Trends 87 0.61 295
Financial Conditions 84 0.74 385
Corporate Growth 87 0.61 433
Community Expectations 87 0.71 2.78
Competitive Positions 87 0.87 353
Legislative Adaptation 87 0.83 3.60
Management Goals 87 0.86 375
Labour Force 86 0.79 360

Based on the :mean ranking of the characteristics, it can be seen that “develop-
ment of business and services” is considered as the most important strategic
characteristic for them, while “public service for the community” regarded as a
somewhat less important strategic characteristic by the SMEs. The keeping of
financial conditicns was the next most implemented strategic characteristic, and
third was an establishment of management goals. The remaining four
characteristics showed similar or relatively lower mean scores in each other.
Having ability required against economic trends, and engaging in significant
activities for community expectations revealed unexpectedly low scores in the
SMEs’ strategic management.

In conclusion, it means that SMEs are sensitive to any change or action which
can affect their profit and output within a short term like corporate growth and
financial condition. They consider less important public service to the community,
where their office, branch and plant are located and have been less competent in
forecasting or judging the economic trends which need the more long-term insight

or lots of experience, and occasionally much time.

5.2 Organisational Structure and Leadership of SMEs

5.2.1 Factor analysis of leadership for further analysis.

To determine the further research orentation, a principal components factor



analysis was performed to obtain the best linear combinations of the twelve
leadership items. All the items were first factor analysed. Rotated factor loadings
were examined assuming four numbers of factors for extraction based on the
variable definitions reviewed in the conceptual framework. The results,
unfortunately, showed no interpretable grouping of items. Deleting four items, all
the remaining items could be reconsidered into the analysis.

The results showed considerable improvement over the previous attempt as
critical meaningful patterns emerged. The meaning of each factor is achieved by
collectively viewing these variables with a loading of 0.4 or more. Two factors
with eigenvalues approximating to one or greater were extracted and rotated with
varimax factor rotation. From this analysis, the factor matrices showed that they
were unifactorial; that is, the items in the two measures formed a single factor,
respectively.

Table 3 presents the factor analysis results. Examination of the content of the
item loading of each factor was re-defined in the following names in order to
apply to the further analysis, that is, autocratic leadership and democratic
leadership, respectively.

{TABLE 3) Summary of Separate Factor Matrices for Each Construct

Construct ltem Loading Range | Eigenvalue | % Variance Explained by Factor 1
Autocratic Leadership 5910 85 230 58
Democratic Leadership 73 to .83 252 63

The first factor constitutes the autocratic leadership construct since insisting on
time keeping, assignment of responsibility by order, regular notification of
requirement, and reprimand for lower performance contribute to this factor. It
accounts for 58 percent of the variance. The next factor presents the democratic
leadership. Encouraging of good judgement, concern for the personal welfare,
friendliness and approachability to superiors, and favourable treatment over
employees contribute to this factor. This factor explains 63 percent of the variance.

Accordingly, two of the dimensions, i.e. instrumental and participative behaviour




were combined with supportive and achievement-oriented behaviour, respectively.
The two definitions finally used in this study are; autocratic leadership- is
characterised by setting challenging goals, expecting employees to perform at the
highest level, and continually seeking improvement in performance, democratic
leadership- includes giving support consideration to the needs of the employees,
displaying concen for their well-being and welfare, and creating a friendly and

pleasant circumstance.

5.2.2 Organisatonal structure and leadership of SMEs.

Respondents irdicated the extent of implementation of various leader behaviours
in their organisations on a 5-point scale. Values based on mean responses indicate
that in SMEs, a democratic leadership is the more usual leader behaviour style
(=3.88). This means that owner or managers in SMEs are exerting more frequently
democratic leadership on their management skills when making any critical
decision for their firm’s operation or something relevant to their employees.

Respondents, also, were asked to choose the closest characteristics with
organisational structure being used within their firms. Each characteristic signified
that the higher the index, the more organic the organisational structure. Data
presented in Table 4 shows that ‘centralisation’ of six items is characterised as the
most salient component in SMEs’ organisational structure followed by ‘adaptability’
and ‘specialisation’, in order. From this analysis, it can be seen that most SMEs
are strongly allowed the middle or line manager’s individual styles to range from
the formal to the informal, emphasised on adapting freely to changing circumst-
ances rather thar concern for past practice, and accepted defining on-job behaviour
by the requirement and the individual's personality.

These results give some interesting implication compared to Raymond et al’s
(Blili and Raymond 1993; Raymond 1992) who defined SME’s structure only as
typically informal, but highly centralised, so more adaptable to any environmental

changes.



({TABLE 4)> Organisational Structure and Leadership in SMEs

Variable/ltem Number s.d. Mean
Leader Behaviour
Autocratic Leadership 86 0.74 345
Democratic Leadership 86 0.70 388
Organisational Structure«
Centralisation 86 1.16 5.13
Specialisation 87 1.27 478
Formalisation 87 1.50 383
Controls 87 1.63 383
Adaptability 87 1.39 5.10
Integration 87 1.68 397

* Note that the lower the score the more centralised, non-specialised, formalised,
controlled, non-adaptive, and integrated the characteristics, respectively.

5.3 R&D Activities of SMEs

The various major activities related R&D are presented in Table 5 and 6. The
roughly problem areas mentioned were seven units. In fact, these might be the
most basic and critical problems in the R&D activities of manufacturing SMEs,
who wish to remain as going concern and survive in the competitive world.

Respondents answered that most new product development programs their firms
carried on were relatively successful during the past five year (=3.28) while, in
contrast, the process of controlling new product development over the same years
has been a bit less satisfactory (=2.73). The results also show that a higher
priority is never given to R&D activities within SMEs compared to others such as
marketing, production etc. while they think that new technological developments
have an impact on the growth of their firms, and new production methodologies
assure better products and processes for their firms.

Respondents were asked to comment on questions concerning the number of
new product by their own endeavours or the result of technology transfer from
outside institutions over the past five years, respectively and furthermore, budget
and manpower related to R&D activities. For each question, a mean response was

computed and is given in Table 5. The Table shows that the development of new



product accomp.ished seven and three, respectively by own efforts or technology

transfer on the average during the past five years by own efforts or technology

transfer.
CTABLE 5) State of R&D Activities in SMEs
ltem Number sd. Mean

Perception/Satisfaction®

Success of New Product Development 83 097 328

Control of Product Development Process 82 1.01 273

Priority of R&D Sector 83 094 278

Impact of Technological Development 84 0.94 385

Effect of New Production methodology 83 092 3.76
Development of New Product

By Own Efforls 76 568 7.16

By Technology Transfer 48 3.02 294
R&D Budget

% of Turnover 43 7.15 734
R&D Manpower 73 11.25 9.42
Overall Evaluation of R&D Activities® 80 2.21 543

*Answers on 5 point Likert scales, but ® on a ten-point scale

It also indicates that nearly seven percentage of turnover on business has fed
back into reinvestment for R&D activities, and about nine staffs on the average
are employed for R&D activities in a SME. These values, however, showed big
differences according to each firm which responded to the questions. Finally, the
overall evaluation of R&D which was asked to mark on a ten-point scale what
extent each respondent would evaluate the R&D activities of their firm in general
showed almost ¢ middle level (=5.43) which means the R&D related activities in
SMEs are never activated so much as we expected.

Table 6 displays that in the question whether a firm has a significant technology
development plar: for the future, most respondents showed the positive responses

(71.8 percent) while 28.2 percent only answered ‘no’.



{TABLE 6> R&D Plan and Co-operation in SMEs

ltem Frequency Cumulative Frequency Percent
Technology Development Plans
Yes 56 56 718
No 2 78 282
Use of QOutside Co-operation
Yes 51 51 65.4
No 27 78 34.6

Secondly, 65.4 percent of respondents indicated to use R&D co-operation from
outside compared to 34.6 percent marked on the negative answer. Here, outside
co-operation means that a firm uses co-—operative R&D arrangement such as
externally sub-contracted R&D, joint R&D ventures, co-operative R&D with
suppliers or customers, etc. Consequently, SMEs acknowledge the need for outside
co-operation as a way of solving a series of management difficulties related to
R&D activities within their firms.

These indicate that most SMEs have simultaneously taken own efforts and
outside assistance for improving their R&D endeavours or performance. Both inside
development and outside supporting facilities are all important for manufacturing
SMEs so as to overcome a shortage of resources, finance and professional

experience they currently have.

5.4 Relationships between Organisation Management and
R&D Activities

Table 7 shows that management goals, labour force, and financial conditions
correlate significantly with the perception of the success of new product
development, the satisfaction of the process of new product development, and
overall evaluation of R&D activities. There is no doubt that R&D activities in
SMEs have integral relationships with numerous aspects of strategies.

The results are indicated that the effect recognition of the new production

methodology relates also to the labour force, competitive positions, and



{TABLE 7> Pearson Correlations between Managerial Strategy and R&D Activities

Perception/Satisfaction State of Activities Overall
) Priority Evaluation
Sucocfe’s C°2f"°' of 'mgf“’t Efiect | NPD | NPD | R8D | R8D of
neo | pop | B0 1 1p of NPM| () () | Budget |Manpower| R&D
Item Sector Activities
Economic . 44 .
Trend 15 22 06 05 .10 16 05 03 29 r
Financial - o | _ - _ - - *
Condition 24 26 03 05 17 06 .08 04 04 2r
Corporate _ - e
Growth 02 12 09 14 1 09 | 37 RE] .16 12
Community - -
Expectation 17 25 09 03 14 03 07 01 17 15
Competitive - s | _ _
Position 18 24 0 .16 31 .00 .15 02 15 .14
Legistative " o | _ -
Adaptation A5 23 ot 03 23 0t 06 13 o7 14
Mgt Goal 36" 35" | -12 -03 29" 08 19 21 09 2"
Labour o | a6 | a2 | 2| o0 o7 | 2 A 35"
Force

*p<10 T p<OE T p<Ol

NPD; New Product Development, PDP; Product Development Process, TD; Technological
Development

NPM ; New Production Methodology

management goal in the firms. Besides, the relationships between new product
development by technology transfer and corporate growth, R&D manpower and
economic trends respectively are very significant in SMEs is shown from Table 7.

A review of bivariate correlations for the leadership, organisational structure and
R&D activities was conducted as a relationship analysis. Pearson correlations
between pairs of the leadership or organisational structure and R&D activities are
displayed in Tatle 8 The perception of success of new product development, of
process of its control, and also, of effect of new production methodology exhibited
significant correlations with the both leadership styles, suggesting that a well

considered and irnplemented leadership can contribute to the work of a firm's R&D



activities since the better levels of leadership may induce more productive
behaviours between inside staffs, professionals or other outside institutions. None
of the remaining variables exhibit any significant correlations between the two
leadership styles and R&D activities. However, this does not mean that leader
behaviours is never important to the other R&D activities in manufacturing SMEs

but, unfortunately, our results only do not support this explanation.

{TABLE 8) Pearson Correlations between Leadership, Structure, and R&D Activities

Perception/Satisfaction State of Activities Overall
Priority Evaluation
Suc:fess Coch\ftroI of Imsfact Efg.:ct NPD | NPD | R&D MF;%‘D of
o | pop | P80 1o | e | @ | @) [Budget] NERO | RSD
Variable/item Sector Activities
Leader
Behaviour
Autocratic 2 la | ot |-z | o | 12| o o 18
Leadership
Democralic | gpewe | oo | 03 | 09 | 38| 10 | 15 | 02 | -12 13
Leadership
Organisational
Structure
Centralisation | -27° | -25" 04 .18 08 00 07 | -07 16 14
Specialisation 08 -17 -07 | -.10 03 | -20- | .04 -0 | -1 .14
Formalisation | -.09 -.14 .00 -.09 -.05 ~-.16 05 -13 .00 .08
Controls -19° -22" | -02 | -08 | -27«| -07 |-08 | -0t -07 04
Adaptability -05 -.16 -14 | -02 04 | -08 [-04 | -09 | 04 A7
Integration -.18 -15 19" | -03 4 -05 |[-.12 =27 | -17 .06

" p<10 " p<05 Tt p<kOl
NPD ; New Product Development, PDP; Product Development Process, TD; Technological
Development
NPM ; New Production Methodology



Table 8, also, explains the relevance of certain organisational structures in R&D
activities of SMEs. To test how components of organisational structure correlates
with various R&D activities in a firm, overall relationships were analysed. The
significant correlations as a result were largely observed in the use of controls,
centralisation, and integration in the characteristics of organisational structure.
However, they have all shown negative relationships except that between
integration and priority of R&D sector. The relationships between success of new
product development or its control process and centralisation or controls which is
being shown another relationship with effect of new production methodology mean
that strong allowance of managers’ individual styles to range freely from the
formal to the informal or loose, informal control with dependence on informal
relationships and co-operation are likely to affect negative effects against reception
or satisfaction of various R&D activities in SMEs. There are significant a positive
correlation betvwreen priority of R&D sector and integration.

That means that strong emphasis on allowing independent working within
functions such as R&D, markets, productions etc. can be affected more positive
effects to make even more increasing R&D support. Finally, the results showed
that the numbers of new product development and R&D budget can be received
any negative influences as having strong acceptance on defining on-job behaviour
by the requirement and the individual’s personality, and strong stress on allowing
independent working by individual units unlike in ‘priority of R&D sector’,
respectively.

6. Summary and Conclusions

The managerial strategy seems to have very significant relationships with
selected elements of R&D activities. Leadership or organisational structure also
were associated with such R&D activities as a main effect itself or a role of
moderating variable between managerial strategies and R&D sector. Given the
very exploratory nature of this study, we were a little surprised that the

relationships were quite strong, especially since leadership and organisational



structure hitherto have been few considered in the researches on managerial
strategy and R&D activity. No doubt our studying small and medium sized organ-
isations had a good deal to do with the exploratory power of the findings. As
Table 3 and 6 suggest, the relationships might be so meaningful in manufacturing
SMEs facing strategic, directive, and structural environments relevant to any R&D
activities.

The principal findings for each analysis can now be summarised. The develop-
ment of business and services analysed as the most important strategic character-
istic for SMEs while public service for the community regarded as a somewhat
less important strategic characteristic by them. The results showed, furthermore,
that management goals, labour force and financial conditions correlate significantly
with the perception or satisfaction of the success of new product development, its
process, and overall evaluation of R&D activities. A relationship between new
product development and corporate growth, or between R&D manpower and
economic trends, also, was strong. Values based on mean responses indicated that
in manufacturing SMEs within the UK precision industry, a democratic leadership
is the more usual leader behaviour compared to an autocratic leadership style.

Data analysed showed that in the characteristics of organisational structure,
decentralisation is carrying on as the most interesting component followed by
adaptability and specialisation in order. The use of controls, centralisation, and
integration revealed also significant correlations with various R&D activities, but
all the negative relationships. Another result indicated that too much specialisation
which means having strong acceptance on defining on-job behaviour by the
requirement and the individual's personality can give any negative influence for the
numbers of new product development.

Respondents answered that most their new product development programs
during the past five years were relatively successful, while the process of
controlling new product development over the same years has been somewhat less
satisfactory. The results are also shown that a higher priority is never given to
R&D activities in their firms compared to others such as marketing, production etc.
while they think that new technological developments have an impact on the

growth of their firms, and new production methodologies assure better products



and processes for their firms. In a question whether a firm has a significant
technology development plan for the future, most respondents showed the positive
responses, but also wanted to use R&D co-operation from outside for it. Finally,
the overall evauation of R&D which was asked to evaluate own activities in
general revealed also that R&D activities in SMEs are never activated so much as
we expected as showing almost a middle level on the average.

This study might be useful for subsequent researchers to begin to study
organisations over time in order to establish the relative importance of each
managerial strategy, leadership, organisational structure, and R&D activities in
manufacturing SMEs, and furthermore, the causal relations between not only
managerial strategy and R&D activities but also them on two levels of leadership
or structural style, respectively as a moderating variable. This might help identify
the applicability and the appropriateness of the technology development and the
strategic choice of organisation management in SMEs. It is true that more mature
organisations look for managerial strategies which can match the leadership and
the organisational structures needed for their R&D activities in firm.

Finally, because perceptual measures were used to gauge managerial strategy,
leader behaviour, organisational structure, and some of R&D performance, common
method variance remains a possibility for these classes of variables. Attempts to
replicate these findings might therefore benefit from using archival data and more
objective measures of R&D performance, and obtaining responses on managerial
strategy, leader behaviour, and organisational structure from multiple members of

an organisation.
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