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Abstract
Purpose – This paper aims to explore to what extent senior executives, particularly within the
German machinery and equipment small- and medium-sized enterprises (SMEs), gather and apply
knowledge pertaining strategic management (SM) tools. Furthermore, the study aims to provide
research evidence as to whether or not the companies derive any performance enhancing benefit from
the appliance of said with the knowledge.
Design/methodology/approach – The research relied on a self-administered questionnaire mailed
or posted to the entire population of about 6,000 enterprises. The resulting data were analyzed with the
statistical package for social science (SPSS) statistical software package.
Findings – Executives within the sector, especially those with a predominantly engineering
background, lack both knowledge and understanding of SM in general and strategic tool-kits in
particular. Interestingly, educational background, in association with toolkit usage, appears to enhance
organizational performance.
Research limitations/implications – The German educational system, in conjunction with the
associated professional development infrastructures, may impact the generalizability of the research
findings.
Practical implications – The results from this study can be used for lobbying policy-makers and
shapers, e.g. government, higher education, industry and professional bodies, to improve and expand
engineering management education so that practitioners have the knowledge of and competency in SM.
Originality/value – The study provides an insight look of how executives in one of Germany’s most
successful industries deal with the knowledge and application of SM tools and their impact on
performance. Extant research has not dealt with Germany or this sector in relation to the appliance of
strategy-related knowledge and performance.

Keywords Knowledge, SMEs, Machinery and equipment sector, Management education,
Strategic management, Strategic toolkits

Paper type Research paper

1. Introduction
Business Schools, in-house trainers, consultants and management educators have, for
around five decades, extolled the virtues of acquiring and applying knowledge relating
to particular strategic toolkits. Over the years, these toolkits, consisting of an array of
business/management analytics, frameworks, models and approaches designed to
enhance knowledge and understanding of both the internal and external business
environment, have expanded and contracted reflecting fads, trends and personal
agendas. But how often have the toolkit protagonists really taken stock, asking
questions along the lines of: to what extent do practitioners engage in the strategic
process and how do they acquire the associated knowledge and understanding?
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Assuming some level of engagement, what tools do they deploy? Does any of this
actually impact upon performance? Only recently have the authors detected any
academic endeavor to address such questions. Many scholars and, indeed, practitioners
have expressed general disquiet regarding the usage of particular tools, or occasionally,
commented upon the danger of over simplifying complex problems. However, often the
critiques are really questioning the appliance of the tools, casting doubts on the
practitioners or consultants’ knowledge and understanding, rather than appraising
the actual tools/benefits. Even a brief literature review reveals that much of the criticism
is based more on supposition rather than hard facts, with the occasional critique often
being an attempt to promote an alternative solution methodology.

Empirical research, given the growth in all things strategic, into the appliance and
value of toolkits is relatively limited. A number of studies have explored the topic, these
have been summarized and evaluated in the following paragraphs.

Graves (1994) surveyed 463 companies and found that the most popular management
tools were mission statements, customer surveys, total quality management (TQM),
benchmarking and reengineering. The study did not reveal any correlation between tool
popularity and financial performance. Withrow (1995) built on Graves work, 500
companies were requested to rank the value of the tools used, a similar array of tool-sets
were identified. Gillies (1995) expanded the research to cover seven countries; similar
results were obtained, in that mission statement, customer satisfaction surveys and
TQM proved popular; however, the research also indicated that this tool set usage was
associated with enhanced company performance.

In further surveys in the USA, the popularity of, and satisfaction with, management
toolkits were investigated (Rigby, 2001a, 2001b): strategic planning (SP), mission/vision
statements as well as benchmarking were the most popular. Respondents agreed that
the use of the right tool not only enhances performance/outcomes but also felt that tools
promise far more than they deliver. Nohria (2003) examined the profitability of 160 US
companies over the course of 10 years and identified 200 common management
practices, but found no link between them and profitability. Rigby (2003), in a global
survey, found that companies employ on average 16 management tools, when compared
to a previous study in 2000, knowledge-based approaches such as customer relationship
management (CRM) and codes of ethics had gained in popularity, with a need to enhance
existing customer revenues and a desire to avoid corporate scandal being cited as the
causes. In 2005, a survey of 960 companies worldwide revealed that executives
concentrate on tools for acquiring and keeping customers and for outsourcing (Rigby,
2005). Rigby and Bilodeau (2007), based on a 2006 survey of the most popular tool sets,
reported that respondents considered SP, CRM and customer segmentation to be the
power tools. Chen and Jones (2007) surveyed 101 Master of Business administration
(MBA) students at two US universities, respondents claimed to use a range of about a
dozen tools, with benchmarking, TQM and SP being the most commonly cited. Williams
and Lewis (2008) investigated the applicability and effectiveness of two strategy tools,
value chain management and stakeholder analysis in seven public sector projects. They
suggest that the usage of both tools improved strategic outcomes.

Jarzabkowski et al. (2009) conducted research into use and popularity of the strategic
toolkit. They first, by asking the opinions of 66 UK academics, identified a list of the top
20 tools. Then, they surveyed the tools’ usage and popularity by questioning more than
2,000 alumni from some of the best UK business schools. The top-ranked tools were
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strengths, weaknesses, opportunities, threats (SWOT) analysis, key success factors,
core competence analysis and scenario planning. Wagner (2011) surveyed 700
manufacturing firms in Germany and The Netherlands and noted that tools and
practices associated with the balanced scorecard seemed to have a positive impact upon
performance. Rigby and Bilodeau (2011) surveyed companies on a worldwide basis to
determine tool usage patterns, they found that usage patterns varied by country and
company size.

The above studies suggest a strategic toolkit, in a variety of shapes and forms, is
being used widely and that certain tools may be more popular than others, with
popularity apparently varying over time, across contexts and location. Few studies
address the link between usage and organizational performance, but none have dealt
with the associated linkage with the source of toolkit knowledge acquisition and
understanding.

In an effort to complement the research noted above and to contribute to the strategy
appliance and usage debate, this paper seeks, within the context of the German small-
and medium-sized enterprise (SME) machinery and equipment sector, to establish the
extent to which senior executives are knowledgeable of the tools and, possibly more
importantly, to what extent and to what effect are they deployed. In addition, can any
link be found between the appliance of the knowledge associated with a particular
toolkit and enhanced organizational performance? The authors are not seeking to
identify nor quantify a causal relationship, but rather to establish whether or not some
form of indicative relationship exists. Given, as shown later, that within the context of
this study, strategic knowledge and understanding is somewhat limited; the papers
ultimate aim is to raise awareness, harness support and influence policy and practice.
However, in pursuing this aim, the paper also adds significantly to the field of strategic
management (SM), in that it not only identifies the tools practitioners’ have the most
knowledge of and capability in but also suggests that this can be linked to
organizational performance.

The paper is structured as follows. First, the subject of SM is briefly addressed and its
status within Germany examined, this is followed by the introduction of the strategic
toolkit used for the empirical study. The paper then examines the research context,
namely, the German machinery and equipment sector. This, in turn, is followed by the
research methodology and the study itself. Finally, we close with the findings,
conclusions and recommendations. The authors note that the context of the study may
limit the capacity of certain findings, in particular, those associated with the German
educational system, which promotes highly specialized engineering courses and
degrees, with little inter-disciplinary input (Bundesagentur fuer Arbeit, 2013). However,
those findings relating to toolkit appliance, usage and performance impact, can, in the
authors view, be generalized more widely.

2. SM in Germany
Formalized and structural strategic thinking and action had predominantly been the
preserve of the military, at least until midway through the 20th century (Meyers, 1990;
PBW, 2007). Cyril and Magee (1953) introduced game theory and proposed, by its
application, the development of strategic concepts, strategy had entered the business
and management arena. Shubik (1955, p. 42) stated that: “A strategy in war or in
business is the same. It is a general plan of action, containing instructions as to what to
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do in every contingency”. Cyril, Magee and Shubik may have borrowed strategy from
the military, but they presented its potential to the world of business.

The remainder of the 1950s and 1960s saw an explosion of interest in all things
strategic. For example, Payne (1957) introduced long-range planning; Ansoff (1957)
coined the term corporate strategy; and Chandler suggested that structure followed
strategy (Chandler, 1962, p. 39). Peter’s (1984) and others returned to Chandler’s notion,
casting doubt on its universal validity, giving rise to one of the first, but by no means
last, strategic debates. Needless to say, the interest in strategy has scarcely abated.
Scholars, for example, Malik (1981), Bleicher (1991), Amann (1995), Hinterhuber (1996),
Hahn and Taylor (1999), Welge and Al-Laham (2003) and Steinle (2005), have suggested
and encouraged the use of particular strategic approaches/models. These models tend to
emphasize certain characteristics of the strategic process, such as an iterative approach,
environmental structures, early warning systems or an integrated or holistic view. The
point being that from humble beginnings there is now a strategic knowledge base
offering a myriad of tools, models and philosophies.

Turning now to the research context, German SMEs, there appears to have been a
general lack of interest in SM, as evidenced by the abbreviated literature review which
follows.

3. Management knowledge and practice within Germany
Albach (1983) noted that German SME management systems lacked formality and
focused on operational rather than strategic issues, in addition, leadership appeared to
be lacking. Geiser’s (1983) study of 397 enterprises identified the main obstacle to SME
growth was “poor” management and leadership. However, on a more positive note, both
researchers noted that managerial and strategic knowledge and capability appeared to
improve with SME size. Later in the 1980s, Kayser (1987) picks up a similar theme,
complaining that SMEs lack the managerial knowledge required to successfully
negotiate growth and change. Also, Hamer (1990), through a number of empirical
studies, noted that SME leaders have little or no experience, or theoretical knowledge, of
SP.

The 1990s saw increasing interest in SP capability, with Kriegbaum (1995)
investigating the impact of business cycles on SMEs in the machinery and equipment
sector, he argued that a lack of sufficient control instruments and early warning systems
led to a delayed reaction (“reaction lag”) to business cycles. A research study in 1996
revealed that SMEs neglected SP, market intelligence and environmental screening
(Menke et al., 1996).

The turn of the millennium saw no sign of improvement. Waldmann and Wagner
(2003) surveyed 512 enterprises and found that SME leaders often failed to react a timely
fashion to strategic change, pointing to a lack of managerial capability as the cause. A
research study involving 1,051 SMEs revealed that 55 per cent of them had no written
strategies (BDI, 2003) and a survey of 4,500 enterprises discovered that almost 30 per
cent of SMEs do not engage in SP (KfW, 2004). Schluechtermann and Pointner (2004)
suggested that SMEs are reluctant to engage in SP, with the “owner” adopting a highly
personal view of the future. The BDU (Association of German Management
Consultants) 2005 SME survey found that almost 50 per cent had no means of spotting
impending strategically significant events.
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Held et al. (2007) noted that many SMEs saw no link between SP and competitive
advantage. Dembkowski (2007) concluded, from a qualitative study of 20 cases, that a
lack of strategic thinking, experience and action, was a common weakness of German
managers in both large-scale enterprises (LSEs) and SMEs. In short, there has been little
improvement in the management capability of SMEs over the past two or more decades,
particularly with regard knowledge relating to SP and control. A European study,
carried out by Verein Deutscher Ingenieure [VDI (2014)], provided evidence that German
machinery and equipment sector companies have sufficient “knowledge” but fail to fully
exploit as a resource. VDI call for the adoption of advanced knowledge management
systems to enhance strategic performance. Such recommendations are echoed by
studies linking knowledge management to organizational success, for example, Starns,
2006; Van Berten and Ermine, 2006; Lyons et al., 2008.

4. Management practice and performance within Germany
Between 1982 and 1986, Schmidt and Freund (1989) studied over 300 SMEs from the
manufacturing sector. They discovered that many pay scant attention to the process of
SP and when they do the planning horizon is far too short. However, they once again
point out that size does matter, with larger enterprises more likely to engage.
Furthermore, they found evidence of the positive impact of long-term strategic plans on
success. An empirical study of 865 manufacturing SMEs revealed that successful ones
have sustainable strategies (Fieten et al., 1997). Becker et al. (2006) surveyed 347
business leaders and discovered that the majority of successful companies have
explicitly formulated and widely communicated strategic objectives, often built on a
strategy mix of innovation and market leadership. Euler-Hermes (2007) interviewed 125
insolvency administrators who, to date, had handled about 19,000 insolvencies
(predominantly SMEs). They cite poor control, communication and planning as the
major reasons of company failure.

There is some evidence to support the proposition that successful SMEs engage in
some form of SP, for example, Borch and Madsen (2007) focus on dynamic capabilities in
relation to entrepreneurial flare; while Grimaldi et al. (2013) concentrate on capabilities
in relation to innovation; Duhan (2007) investigated the organizational capability and
associated information systems (ISs); finally, Greco et al. (2013) took a more holistic view
producing a strategic framework driven by values and associated interferences.
Success, when measured, focused on the achievement of financial or innovatory goals.
However, no effort has, until now, been made to identify what tools are being used and,
indeed, whether some may be effective and/or more popular than others. In addition,
research has failed to address the extent to which German SME managers are aware of,
and employ, toolkits. There are clearly, as witnessed in the previous section, issues
arising relating to knowledge, understanding and capability. A comprehensive
quantitative analysis of German SMEs within the strategically significant machinery
and equipment sector, relating to the acquisition and utilization of SM capability, is long
overdue.

5. The strategic toolkit selected for the empirical research
Management scientists and consultants, 1950s onwards, have developed and proposed
many strategy-related tools and approaches. Many of these tools may also be identified
with general management or functional/operational areas. Managers use SM tools to:
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“resolve uncertainties, understand the market and technology, map out the existing
project/portfolio and ultimately inform strategic choices about investment”
(Jarzabkowski and Kaplan, 2008, p. 1).

There are many published descriptions and evaluations of these tools, for example,
Kappeller and Mittenhuber (2003); Wagner (2007); Jarzabkowski et al. (2009) and Rigby
and Bilodeau (2011) have all attempted to classify and evaluate. Kappeller and
Mittenhuber (2003) provide a useful listing, arranging 330 management tools
alphabetically in their publication “Management Konzepte von A bis Z” (Management
Concepts from A to Z).

To provide a framework for an empirical study 31 management tools were selected,
based on both the need to fully cover the SM process and to reflect general popularity
and usage (as identified by the research studies noted above). The strategy process has
several phases, as described by various models (McCarthy et al., 1975; Welge and
Al-Laham, 2003; Wagner, 2001). Figure 1 details the phases as strategic analysis;
premises and settings; formulation of strategic direction; business strategies for the
functional areas (operations management, human resources [HR], marketing, R&D and
finance); and strategy execution and controlling. It also indicates the tools selected as
being representative of each phase.

The management tools used in the questionnaire were selected according to the
following criteria: all phases of the process had to be covered with a minimum of two and
a maximum of five tools; tools had to be strongly aligned with strategy rather than
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general management, plus they also had to be drawn from both commonly known and
less well known sources, so as to test practitioner knowledge and understanding ranges;
also they had to be generic, non-specific to any industry, so as to ensure potential
relevance to the machinery and equipment sector. Finally, to ensure the questionnaire
was not unwieldy and that it could be completed in a timely fashion (Saunders et al.,
2003), there had to be a limit placed on the overall number included, a pilot exercise
suggested that around 30 would be an optimal number.

6. The German machinery and equipment sector
The machinery and equipment sector, according to the latest available figures, accounts
for 6,000� enterprises with a combined turnover (TO) of € 206.9 billion (VDMA, 2013).
According to the Verband Deutscher Maschinen- und Anlagenbau (VDMA), this
accounts for 2.1 per cent of all enterprises, 8.7 per cent of manufacturing TO and 3.1 per
cent of all industry sectors. Further, the sector provides employment to approximately 1
million and contributes in excess €4 billion to the economy. In addition, the export rate,
the highest in Germany, in 2012 was 72.2 per cent (IDW, 2005; VDMA, 2013). The
machinery and equipment sector is faced with strategic challenges, particularly from
India and the Far East (Baron, 2005; Sieren, 2006; Ihrcke, 2007; Impuls, 2007; VDMA,
2007). The sector predominantly comprises, according to German classifications
(Wiechers, 1995), SMEs (90 per cent plus). The German IfM (Institute for SME-Research)
classification is as follows: small enterprises employ nine staff and have a TO of up to €1
million; medium-sized companies employ 10-499 persons and a TO not exceeding
€50 million (Guenterberg and Kayser, 2004). IfM further states that this equates to 3.38
million enterprises, which accounted for 99.7 per cent of VAT registered firms, 70 per
cent of employment and 82 per cent of apprenticeships (Guenterberg and Kayser, 2004).
These later statistics further reinforces the importance of SMEs and the machinery and
equipment sector to the German economy.

It is vital for the German economy that this SME-dominated sector continues to
prosper and grow. By understanding the sectors strategic capability and potential
enterprises, management and government agencies will be better placed to shape and
enhance the sectors performance, thus the author’s interest in both the topic and context.

7. Methodology
The research relied upon a self-administered questionnaire to collect respondent data on
such matters and items as managerial position, educational status, strategic knowledge
and related tool application and, finally, organizational performance. A professionally
based and comprehensive industry listing, the Hoppenstedt database (Hoppenstedt,
2005; 2006), was used to identify the respondents; this gave the researchers confidence
that they were dealing with the owners and senior executive officers. The industry
listing also provided detailed and audited performance indicators, which assisted
greatly in determining enterprise performance.

The research context was SMEs (10-500 employees) within the German machinery
and equipment sector, as classified by Eurostat’s subsection DK and by Nomenclature
statistique des Activités économiques dans la Communauté Européenne (General
Industrial Classification of Economic Activities within the European Communities)
(NACE) codes 29 through 29.72 (Eurostat, 2006). The research excluded armaments
(NACE 29.6-29.60) and appliances (NACE 29.7-29.72). The Hoppenstedt offered the most
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robust, current and comprehensive listing: NACE classification, addresses, fax/phone
number, e-mail/Internet addresses, year founded, number of employees, TO, return on
sales (ROS), investment ratio, equity ratio and given the desire to reach corporate
decision-makers; it also provided the names, titles and functions of the senior executives.

Hoppenstedt indicated that there were 6,000 enterprises that met the SME and sector
specifications. Having pilot tested and refined the questionnaire with 50 SMEs and with
the expectation of a low response rate (W. Friedrich, personal communication, 1 August
2008), it was decided to approach all 6,000 enterprises by postal and Web-based routes;
by the end of the survey, 290 responses had been received (January 2009), with a postal
return a rate of 6.9 per cent and Web of 3.0 per cent. Return bias assessment (postal vs
Web-based, e.g. age of respondents, knowledge and application of tools), using
statistical package for social science (SPSS) compare means modeling and ANOVA and
produced no significant outcome. The non-response bias (Filion, 1975; Colombo, 2000;
Socha, 2006), assessed by the comparison of response values (e.g. number of employees,
TO and equity ratio) with known population values (Armstrong and Overton, 1977),
was negligible.

The statistics software SPSS (v.15) was used for the entire data analysis and
evaluation. For descriptive statistics (Elsner, 2003; SPSS, 2006a, 2006b; Diehl and
Staufenbiel, 2007), graphics and lists were applied to describe counts and categories of
variables. To analyze the variable relationships, the following inference statistics
(Fisher, 1959; Pryce, 2005; SPSS, 2006a, 2006b; Moutinho and Hutcheson, 2006, 2008;
Diehl and Staufenbiel, 2007; Kinnear and Gray, 2008) were applied: for exploring
relations between continuous variables linear regression; for evaluating the relation
between continuous variables and categorical variables (ordinal, dichotomous and
nominal) comparison of means; for evaluating the relation between categorical variables
(ordinal, dichotomous and nominal) cross-tabulation and Pearson chi-square test;
Scatter plots to display and calculate the relation of continuous variables; and for the
significance level for hypothesis testing – ANOVA.

By analyzing the open-ended questions, the researchers managed to further develop
an understanding of the respondent’s knowledge and attitude toward the subject at
hand.

8. Results and discussion
The results are presented in the following order: respondent profile; tool acquisition
sources; and then an analysis of toolkit knowledge and application. The presentation of
the findings continues with the perceptions of and approaches to SM, followed by
motives and obstacles to the SP process, which leads to a review of the enterprises
strategic capability. The section concludes with the findings regarding practice and
toolkit application in relation to performance outcome and company size.

8.1 General results
About 60 per cent of the respondents are managing partners or owners and 31.5 per cent
are managing directors, 91.5 per cent are senior executives: the decision-makers and the
remainder (8.5 per cent) second-tier executives. Senior positions are dominated by men
(93.3 per cent) and the average is age is 49 years, with an age range of 23-75 years. On
average, partners have approximately 13 and executives 10 years service in their
current positions, those with a technical education around 15 and engineers 12 years.
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Compared to the others, MBAs seem to be the “job hoppers” with about six years’
service. Of the senior executives responding, their highest degree awarded was 42 per
cent university degree in engineering [Diplomwirtschaftsingenieur (business
engineer) – Dipl.-Ing.], 27.1 per cent business economist degree [Diplomkaufmann
(business economist) – Dipl.-Kfm.], 10.0 per cent pre-graduate vocational qualification
(Facharbeiter, Meister, Techniker), 9.3 per cent business engineering degree
[Diplomingenieur (diploma engineer); academic degree for German engineers –
Dipl.-Wirtsch.-Ing.], 6.3 per cent MBA degree.

8.2 Sources of strategy toolkit knowledge
Executives acquired their strategic knowledge in a number of ways. Educational area A,
pre-graduate, plays a minor role (0.6 per cent). Educational areas B and C represent
important sources of tool-related knowledge acquisition with 16.5 and 5.5 per cent,
respectively. More knowledge of tools was acquired in seminars (17.2 per cent) and via
self-study (17.4 per cent). However, knowledge of 19.5 per cent of the tools is lacking and
23.4 per cent of them are not known at all.

8.3 Knowledge and application of strategy toolset
Table I lists the percentages and Figure 2 ranks the tools acquired and applied. The
average knowledge rate is at 57.1 per cent; however, only 16.5 per cent of the total tools
were acquired during graduate education.

Quality management ranks highly, as most enterprises are ISO 9001-certified, this is
not surprising. Other tools such as continuous improvement or risk management are
also widely applied. Tools, such as European foundation for quality management
(EFQM), Ansoff or Six Sigma, are rarely applied. Marketing-related strategic tools do
not score highly (26.2 per cent). The average application rate is 36.6 per cent. The rate
appears low and is related to the lack of SM knowledge. Executives appear to absorb/
apply about two-thirds of their acquired toolkits.

The relationship between toolkit knowledge and application was also investigated.
For tool application, MBAs achieved the highest score (47.1 per cent), followed by
business engineers (41.0 per cent) and economists (40.7 per cent). Engineers, and those
with another technical education such as Facharbeiter (professional), Meister (master)
and Techniker (certified technician), show the lowest rates (32.7 per cent and 30.8 per
cent respectively). The differences between the groups are statistically significant
(significance 0.015).

8.4 Strategic perceptions
The respondents were asked about their perception of SM. Of the total sample, 72.5 per
cent responded and in so doing provided 564 response elements, which were then coded
and evaluated.

The responses regarding the value of SM/the toolkit were mixed. Some respondents
expressed concern, stating that the strategic tools and approaches were overly complex
and too theoretical and that the academic phraseology was unhelpful. Particular
concerns were raised regarding the use of English terminology. There was clear
evidence that those with an engineering education tended to be more negative. An
indicative sample of responses included:
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Knowledge and
application of SM tools
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Case 77, Dipl.-Ing., managing partner, perception of strategic management:

It is a term not defined in the company but it is done; most of the decisions and actions in the
company will be derived from the necessities of the normal workday; with 42 employees
strategic management is not normally necessary.

Case 100, Dipl.-Ing., managing director:
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The ultimate ability of a manager consists of the interlink of communication, information,
motivation and decisions as well as the success controlling for the advantage of the company
and its employees. The type of methods and models used is totally unimportant.

Case 141, Dipl.-Ing., Dr Ing., managing partner: “Until today I ask myself what strategic
management is! An open word from an engineer coined by natural science: for me it is an
empty cliché! Sorry!”

Case 161, Facharbeiter, managing partner: “Strategic management is an empty
cliché; management tools are not necessary; the use of phrases in English language is
bad”.

Case 208, Dipl.-Ing., managing partner: “Give me the specific value of strategic
management and the expected result for a small company”.

Case 214, dipl.-ing., managing partner: “Strategic management tools are feasible for
large companies”.

Case 217, Dipl.-Kfm., financial manager commenting on strategic management tools:
“Too many English terms in strategic management; not praxis orientated, something for
large companies”.

8.5 The approach to SM
Of the 269 responding companies, 82.5 per cent of the executives had SM responsibility,
14.5 per cent did not, while just over 5 per cent stated that the company did not engage
in such activity.

In about 86 per cent of companies, the managing partner or director is solely
responsible for strategy, on average, the SP process was introduced to companies in the
machinery and equipment sector in 1998.

Most of the companies (42.0 per cent) carry out SP annually in combination with
operational planning, a further 90 (33.5 per cent) annually and on demand, with 12 per
cent planning on demand. Over 92 per cent of the responding companies engage in some
form of SP.

It is one thing to state a commitment to an approach or process, but quite another to
carry it through to real action. Some of the responses cast doubt on the overall quality of
the SP process, for example:

Case 9, Dipl.-Ing., managing director, applies no management tools, turnover €5.3
million, strategic planning once in a while, perception of SM: “Sales planning, personnel
planning, productivity planning”.

Case 24, Dipl.-Ing., managing partner, applies four management tools, turnover €5.4
million, strategic planning once in a while, perception of SM: “Set and follow up
objectives”.

Case 214, Dipl.-Ing., managing partner, applies six management tools, turnover €4.1
million, perception of SM: “Prepare plans and realise”.

About 55 per cent of the responding companies mentioned that they use their normal
management meetings to follow up on activities from the strategic plan, while about 42
per cent use special strategy meetings. Around 43 per cent have a top-down system of
objectives in place and key figure tables are used by 27.5 per cent. The other options,
such as the balanced scorecard or external consultants, play a minor role in the
execution of strategic plans.

About 43 per cent of the companies communicate to all employees, around 40 per cent
to those in managing positions and 14.5 per cent to the top management only. Major
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creditors (36.7 per cent) and equity owners (24.2 per cent) are also informed about
important elements of the strategic plan. Other stakeholders, such as major customers
(19.7 per cent), suppliers (10.4 per cent) and partner companies (5.9 per cent) may also be
informed. Companies tend to retain strategic knowledge and intent within the
management cadre (53.2 per cent).

8.6 Motives and obstacles to the SP process
Most executives (86.2 per cent) plan strategically because they feel it is important for the
future success. Nevertheless, external motives play an important role: a strategic plan
may be required from banks that finance the company (16.4 per cent) or from the owner
(12.6 per cent) or from the parent company (11.9 per cent).

Barriers to SP include factors such as time constraints and lack of resources;
however, many perceive it to be both overly theoretical and complex, 12 executives do
not think it of any value at all!

8.7 Improving SM knowledge and practices
The majority of the executives (60.6 per cent) turn to seminars, workshops or training to
update their knowledge base. Exchange of experience (50.2 per cent) also plays an
important role. About one-third of the companies purchase management literature for
self-study and around one-fifth engage an external consultant. Less than 10 per cent of
the companies assign a SM budget and similar number adopt team based planning.
However, almost one-fifth of the executives consider their management knowledge base
to be sound.

8.8 SM practice and performance
In the following section, the respondent’s SM tool application rate and the associated
year of adoption are examined with regard to associated performance outcomes,
employing linear regression and ANOVA. Evaluated variables with a significance level
of significance � 0.050, respectively, borderline cases, were further analyzed with a
scatter plot.

For the following statistical models: TO per employee � total TO/average number of
employees; ROS � (profit or loss before tax/TO) � 100; equity ratio � (equity/total
assets) � 100; R&D ratio � (R&D expenditures/TO) � 100; continuous improvement
rate � number of suggestions per year/average number of employees. Only executives
in-charge of SM and companies applying SP are considered.

Table II addresses tool application and performance, by listing the results of the
linear regression analyses. For ROS, equity ratio and continuous improvement rate, the
null hypothesis is proven. There is no significant relation between the application of
the toolkit and these dependent variables.

For Model 4, R&D ratio, the null hypothesis is rejected in favor of the alternative
hypothesis – H1. The relationship between tool application rate and the R&D ratio
variables is significant.

Model 1, TO per employee is a borderline case, with a significance level 0.053, which
positively links tool application rate with this dependent variable.

Scatter plots suggest that the R&D ratio and the TO per employee increase with the
tool application rate of the leading executive. This suggests that executives with a
higher application rate put more emphasis on innovation and are more efficient by
generating a higher TO per employee.
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Also, worthy of note is that the research also discovered a significant relationship
between the R&D ratio and ROS. Companies investing more in R&D created a higher
ROS.

With regard to the year of introduction and performance indicators, Table III lists the
results of the analyses with the aid of linear regression. For TO per employee, R&D ratio
and continuous improvement rate the null hypothesis is proven. There is no relationship
between the year of introduction and these dependent variables.

For Model 2, ROS, the null hypothesis is to be rejected in favor of the H1. The relation
of the year of introduction with the dependent variable ROS is significant.

Model 3, equity ratio, is also a borderline case. The significance level 0.072 suggests
a tool application rate relationship with this dependent variable.

Scatter plots indicate that ROS decline and the equity ratio is lower the later SP was
introduced.

The relationship between the knowledge and appliance of individual strategic tools
and performance was also investigated. Relationships with a high significance were
further analyzed. Responding companies using benchmarking, SWOT, mission
statements, overhead value analysis, balanced scorecard and risk management have a
significantly higher TO per employee (27.0-28.4 per cent higher). TQM-enabled
enterprises seem to be more innovative and spend 34.6 per cent more on R&D.

Table II.
ANOVA, relation of SM
tool application with key
performance indicators

Model; dependent
variableb

ANOVA(b) Sum
of squares df Mean square F Significancea

1. TO per employee
Regression 48,625,657 1 48,625,657 3,785 0.053
Residual 2,659,140,326 207 12,846,089
Total 2,707,765,983 208

2. ROS
Regression 1.745 1 1.745 0.131 0.718
Residual 2,285,566 172 13,288
Total 2,287,310 173

3. Equity ratio
Regression 0.784 1 0.784 0.003 0.956
Residual 41,472,844 162 256,005
Total 41,473,628 163

4. R&D ratio
Regression 38,134 1 38,134 6,166 0.014
Residual 1,230,762 199 6,185
Total 1,268,896 200

5. Continuous improvement rate
Regression 0.032 1 0.032 0.260 0.611
Residual 15,601 126 0.124
Total 15,633 127

Note: a Predictor: (constant), SM tool application rate (persons in charge SM, companies applying
SP); b dependent variable

VINE
44,4

484



www.manaraa.com

Companies carrying out overhead analysis show an average ROS of 7.1 per cent
compared to other companies (6.7 per cent).

8.9 Company size: Tool application and absorption
The company’s size and tool application and absorption were evaluated with the aid of
linear regression and ANOVA. Table IV lists the results of the analyses with the aid of
linear regression. For both models, the null hypothesis is rejected in favor of the H1. The
relationship between size and the toolkit application and absorption rate is significant.

Scatter plots indicate that the application and absorption rate (ratio applied/known
tools) increase with size: this suggests that larger SMEs, as their toolkit knowledge and
application rates are greater, actively engage in SM.

9. Conclusions
This paper has endeavored to shed more light on and provide greater insight into the
current knowledge and status of SM practice within the German machinery and
equipment sector. The importance of this sector to the German economy has been noted,
as have the competitive pressures it faces from manufacturers in China and India, who
are both logistically better placed and constantly enhancing their product and service
offering (Bitzer et al., 2004; Koehler et al., 2006; Steingart, 2006; Impuls, 2007). The
research study suggests that the sector could be better prepared, from the perspective of

Table III.
ANOVA, relation year SP
was introduced with key

performance indicators

Model; dependent
variableb

ANOVA(b) Sum
of squares df Mean square F Significancea

1. TO per employee
Regression 2,760,152 1 2,760,152 0.210 0.648
Residual 2,909,889,947 221 13,166,923
Total 2,912,650,099 222

2. ROS
Regression 95,372 1 95,372 8,467 0.004
Residual 2,094,984 186 11,263
Total 2,190,356 187

3. Equity ratio
Regression 767,386 1 767,386 3,284 0.072
Residual 40,654,063 174 233,644
Total 41,421,449 175

4. R&D ratio
Regression 2,611 1 2,611 0.378 0.539
Residual 1,457,652 211 6,908
Total 1,460,263 212

5. Continuous improvement rate
Regression 0.340 1 0.340 2,760 0.099
Residual 16,990 138 0.123
Total 17,330 139

Notes: a Predictor: (constant), year SP was introduced; b dependent variable
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strategic knowledge and practice, to deal with a more competitive and turbulent future.
Indeed, many practitioners and the enterprises they serve, appear to lack strategic
awareness, capability and both knowledge and understanding. This research, at least in
the authors view, should be seen as a wakeup call for the sector and associated
stakeholders. In addition, to highlighting sectorial concerns, the paper provides more
generalizable insights into toolkit application and performance.

9.1 Knowledge of SM tools and their application
Ramirez (2004, p. 441) stated that “German managers appear to develop their
managerial skills almost wholly in-house”. Nothing appears to have changed, this study
identified, given the respondents status, relatively low toolkit knowledge rate of 57.1 per
cent and noted that this was acquired mainly post-graduation. In addition, the senior
executive respondents admitted to only applying 36.6 per cent of the listed strategic
tools (Engineers reported only 32.7 per cent). This supports the assertions made by
Dembkowski (2007), namely, the main weakness of German managers lies in their lack
of strategic thinking.

9.2 Perception of SM
The findings from the analysis of the qualitative data suggest that engineers lack
understanding of, and fail to practice, SM. This corresponds to the finding that
engineers have a low strategic tool knowledge and application rate. In addition, there is
evidence that the quality of the SP process is questionable.

9.3 Approach to SM
SM, when practiced, is the domain of senior management within this sector.
Management teams play a minor role in the process. On average, SP was introduced in
1998. As management scientists introduced this process toward the end of the 1950s, the
German strategy journey appears to be running about 40 years late! About 92 per cent of
the responding companies claim to carry out SP on a regular or on demand basis.
However, there is evidence that some executives confuse operational and SP. Companies
tend to execute their strategic plan with established procedures and limit dissemination
to management only.

Table IV.
ANOVA, relation of
company size with tool
application and
absorption

Model; dependent variableb

ANOVAa

Sum of
squares df Mean square F Significancea

1. SM tool application rate
Regression 14,964,361 1 14,964,361 37,811 0.000
Residual 101,317,491 256 395,771
Total 116,281,853 257

2. SM tool absorption rate
Regression 2,815,119 1 2,815,119 4,231 0.041
Residual 167,660,730 252 665,320
Total 170,475,849 253

Note: a Predictor: (constant), TO of the company in [euro] million; b dependent variable
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9.4 SM motives and obstacles
Barriers to SP have been previously identified (O’Regan and Ghobadian, 2002a, 2002b;
Held et al., 2007; Wang et al., 2007): time constraints, resources deficiencies and
competence/capability problems: the German machinery and equipment sector
experiences similar barriers/difficulties. Many of the respondents acknowledged the
importance of SP, but were not necessarily knowledgeable of associated tools and
approaches. Interestingly, over 16 per cent of the enterprises prepared a strategic plan as
a banking prerequisite. About 20 per cent of the responding executives see the principle
barriers to SP as being cost and time. One could argue that lack of time is insufficient
excuse for neglecting SP. The fact that some SME executives see SP and strategy tools
as too theoretical/complex and the complaint about the use of too many English terms is
worthy of note.

9.5 Improving strategic capabilities
Executives see a need to maintain and enhance strategic capability, by attending
seminars, training and networking events, some use off the shelf materials and
consultants, few appear to turn to formal education. The executives appear to be turning
to their institutes, contemporaries and secondary sources; this could be of concern given
the comparatively low industry knowledge and understanding: possibly a case of the
blind leading the blind!

9.6 SM practice and performance
The research study both confirms and complements existing literature that suggests
there are potential linkages between the formulation and application of strategic
practice (Schmidt and Freund, 1989; Fox and McLeay, 1991; Cockerill, 1993; Griggs,
2002; BDU, 2005; Becker et al., 2006; Cheese et al., 2007). SMEs appear to benefit from the
application of SM practices through enhanced financial/business performance. There is
evidence that companies who engage in SP generate more profit and have a higher
equity ratio. In addition, companies appear to benefit from knowledge and application of
certain strategy tools. For example, executives and enterprises who engage in
benchmarking, conduct and act on SWOT analysis, create and maintain a mission
statement, implement overhead value analysis, plan and act utilizing the balanced
scorecard and risk management, have a significantly higher TO per employee. SMEs
that have embedded TQM principles and practices seem to be more innovative and
spend more on R&D.

9.7 SM practice and company size
Through empirical research, Geiser (1983) came to the conclusion that larger SMEs have
greater management capabilities than smaller ones, this research study confirms this
still to be the case. There is strong evidence that the company size is related to tool
application and absorption.

9.8 The bigger picture
The authors recognize that the German educational systems, in conjunction with the
associated professional development infrastructure, may impact the generalizability of
the research findings, however, a recent paper by (Paton et al., 2012), points to efforts,
from across the globe, to embrace management knowledge within the engineering
curriculum. There clearly are concerns, expressed by both educationalists and
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practitioners, across the engineering profession that there is a need to integrate both
engineering and management disciplines and knowledge bases within the curriculum.
Are engineers fully prepared for business and management responsibility? In addition,
one should not ignore generic, non-German, SME research, dealing with strategic issues
and capabilities, for example, researchers such as Wong and Aspinwall (2005), Borch
and Madsen (2007), Duhan (2007), Greco et al., (2013) and Grimaldi (2013), to name but a
few, all point to the value of knowledge, the need to build and exploit capabilities and to
adopt a professional strategic approach. SMEs research from across the globe seems at
odds with the German machine tool phenomena.

9.9 The research outcomes in context
The research reported in this paper constitutes a significant proportion of what was a far
wider and ongoing study. Figure 3 summarizes the outcomes to date of both this papers
and the wider projects research agenda. It endeavors to visualize the nature and strength
of the relationships between the key variables. Relationships with statistical
significance are denoted by either a positive (�) or negative (�) sign, with the former
indicating a positive relationship, such as high seniority relates to a high ROS or R&D
ratio, and the later a negative relationship, such as high age relates to low tool
knowledge. For instance, there is evidence that the education is related to tool
knowledge, application and absorption rates. Engineers have a low knowledge and
application rate and produce lower profitability. Most responding engineers are not
satisfied with their university management education and recommend that greater
attention be paid to knowledge of management/practice. Interestingly, age or at least
service does matter, although executives toward the upper ends of the age and service
profiles exhibit less tool knowledge and a lower application rate, their enterprises
outperform those with fewer years on the job.

10. Recommendations
The research has clearly identified knowledge and skill gaps within the senior executive
cadre regarding SM practices. This applies in particular to engineers who dominate top
management positions in Germany’s machinery and equipment sector. Less than
one-fifth could attribute acquired management knowledge to their graduate education,
suggesting that German Engineering faculties may have neglected the subject. A recent
review of engineering faculty curricula suggests this may be more than a German
phenomenon (Paton et al., 2012).

What is required is a shift in the educational mindset, we recommend the lobbying of
the German policy shapers (e.g. industry, professional bodies and government
agencies). First, we would call on the Engineering faculties to embrace management
education. Second, engineers should be exposed to the strategic process and toolkit in a
contextually relevant manner. Ultimately, the economy, society and the engineers
themselves would benefit from an enhancement of management knowledge and
capability.

German executives complain about complex and theoretical SM tools and the
extensive use of English terms and phrases. Non-German speaking academics,
consultants and publishers need to be aware of the language and cultural barriers that
may impinge upon the profitable dissemination of their wares. More importantly,
German educators, academics, professional bodies and consultants should bridge the
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gap. However, translating the tools will not solely address the capability gap, as it is the
educationally enabled “intelligent” toolkit deployment that brings results.

As we previously noted, there is evidence, beyond Germany, of an ongoing debate as
to how best equip professional engineers for practice. As professional engineers manage
projects, enterprises and organizations in general, there is a need to ensure that they are
fit for purpose. The research reported in this paper suggests that they may not be and
that, across the board, Engineering faculties and professional bodies, must develop and
face the realities of global competition.

The research findings suggest, albeit non-causally, a relationship exists between the
appliance of a strategic toolkit and enhanced performance. Further, certain tools and/or
approaches appear to offer users a considerable advantage. Such findings could be used
as leverage to encourage engagement and adoption. The toolkit appears to work when
placed in the right hands. More needs to be done to ensure this message is disseminated
to academics and practitioners.

Wenote the increasinginterest, fromtheUKandtheEuropeanUnion(EU), inmovingtoward
a form of accreditation for senior boardroom executives. Corporate governance is clearly topical,
we would suggest that enhanced governance practices and accountability maybe all well and
good, but of little use if the executives lack the strategic capability to exploit opportunities, avoid
threats and provide a sustainable future for stakeholders.

The authors sincerely hope that this paper, the research it is based on, and future
publications, will encourage praxis/academia engagement and reform. We note the
influence that the researches context has played and that an empirical study of this
nature cannot delve fully into the nuances of the respondent’s feedback; however, the
performance/toolkit relationship, together with the role education plays in securing and
enhancing toolkit absorption and usage, are worthwhile exploring further. The authors
are currently engaged in revisiting the mini-cases and the host companies to gain further
insights regarding adoption, usage patterns and causal relationships with performance.
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