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Short-Term Planning Sophistication in SMEs: 

The Relationship with Strategy and Perceived Environmental Uncertainty*

 

A. Jorissen, A. Reheul, E. Laveren and R. Martens 

 

Despite the many contingency studies that investigated how perceived environmental uncertainty 

(PEU) and strategy relate to the level of planning sophistication, this relationship remains 

unclear.  To gain a better insight into this relationship in SMEs, we investigate the interactive 

effect of PEU and strategy on short-term planning sophistication, simultaneously controlling for 

multiple firm and CEO characteristics. The regression results reveal that PEU and strategy are 

interactively related to short-term planning sophistication and not in isolation.  The data provide 

evidence that the relationship between PEU and short-term planning sophistication is negative 

and statistically significant among prospectors, whereas this relationship is positive, though not 

statistically significant, among analyzers and defenders. Further, our results indicate that 

prospectors plan more sophisticatedly than defenders and analyzers at low to average PEU 

levels, but that they plan less sophisticatedly than analyzers and defenders at high PEU levels.  

Given that our results are based on a sample of firms that exist for at least 13 years, the revealed 

relationships can be considered as “good” fits of long-term survivors, and as such are of interest 

to practitioners.  From an academic perspective, we believe that many conflicting findings in the 

prior contingency literature can be explained by taking into account this interaction effect.   

                                         _                                    

 

 

Introduction 

Planning is a tool designed to assist managers in decision making and control.  It is regarded as 

one of the basic managerial tasks that contribute to the success of a firm (Drucker 1973; 

Schwenk, and Shrader 1993; Gibson 1997).  Planning is not only important for large firms, it is 
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essential for small firms as well (Rue, and Ibrahim 1998). Both practitioners and academics are 

interested in determining the appropriate design of planning systems in order to enable a firm to 

achieve a “good” performance.  The design of planning systems has been studied through 

different theoretical lenses. Among those lenses, contingency theory is the most widely adopted 

theoretical framework. This theoretical paradigm assumes that management accounting systems 

(MAS), including planning systems, are adopted to assist managers in achieving some desired 

organizational outcome, and of which the appropriate design is influenced by the context in 

which the firm operates.  

Contingency theory has resulted in a continuing stream of studies seeking to explore the 

contingent nature of MAS. Within the contingency literature two research streams can be 

distinguished. The first stream investigates the relation between planning systems design and 

firm performance. The second stream investigates the alignment between planning systems 

design and several contextual variables.  Empirical results indicate that the relation between 

planning systems design and performance is difficult to qualify: the first research stream 

produced conflicting results (O’ Neil, Saunders, and Hofman 1987; Bernan, Gordon, and 

Sussman 1997; Chenhall 2003).  Not only the first, but also the second research stream produced 

mixed results. These mixed results particularly relate to the alignment of planning systems 

design with the contextual variables perceived environmental uncertainty (PEU) and strategy 

(Risseeuw, and Masurel 1994; McGee, and Sawyerr 2003; Collins, Holzmann, and Mendoza; 

Matthews, and Scott 1995).   

A number of review articles have been produced (Otley 1980; Dent 1990; Langfield 

Smith 1997; Chenhall 2003), all pointing at an increasing body of conflicting results.  The main 

criticism is that in most areas of MAS research, studies have not developed sufficient “critical 
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mass” to confirm findings (Chenhall 2003). Further, Matthews and Scott (1995) and Shrader, 

Mulford and Blackburn (1989) claim that the antecedent conditions of planning remain poorly 

understood and need further investigation, particularly in SMEs. Also Rue and Ibrahim (1998) 

and Gibson and Cassar (2002) launched a plea for more studies on planning practices using 

samples and research populations in different country settings.    

With our study we want to improve the understanding of the design of short-term 

planning systems in SMEs.  From an academic perspective, we want to provide an explanation 

for the existing conflicting results with regard to how planning systems design relates to PEU 

and strategy.  We argue in the paper that the design of planning systems is not only dependent on 

PEU and strategy in isolation, but also on the interaction between PEU and strategy.   This 

argument is based on the work of Miller (1988) and Matthews and Scott (1995), which is 

discussed in the literature and hypothesis development section.  Our empirical analyses reveal 

that introducing this interaction effect in a regression model explaining short-term planning 

sophistication significantly enhances the model’s explanatory power and moreover, provides an 

explanation for the prior conflicting empirical findings.   

The degree of short-term planning sophistication is investigated by looking at the scope 

(the number of plans that are used) and the degree of formality (absent, intuitive, informal and 

formal) applied to several short-term plans.  Firms with sophisticated short-term planning have 

several short-term plans that are formally drawn up.  The prior literature revealed a number of 

other contingent variables besides PEU and strategy that are important in relation to the design of 

planning systems.  These variables are included as control variables.   

In our research design the sophistication of short-term planning systems is the dependent 

variable and the contingent variables are the independent variables.   With this research design, 
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our study adopts a “selection” model of fit.  This framework of analysis is to be situated in the 

structural contingency theory (Gerdin, and Greve 2004; Chenhall 2003).  Through the choice of a 

“selection” model, the structural contingency theory assumes that a fit is the result of a natural 

selection process and that only organizations with a “good” fit survive and therefore can be 

observed (Drazin, and Van De Ven 1985).  “According to the selection concept of ‘fit’, MAS 

design or use is predicted and explained as a response to the MAS context.  Typically, these 

studies thus seek causal relationships between contextual variables and MAS design or use. […] 

According to this fit concept, theory predicts optimisation through selection, and theory therefore 

does not predict performance differences” (Hartmann 2005, 330).  This implies that the observed 

context-MAS relationships reflect equilibrium conditions or optimal solutions.  Given that the 

fits between context and short-term planning sophistication revealed in our study represent fits 

for long-term survivors (the respondents are firms that exist for at least 13 years), these fits can 

be considered as “good” fits.  As a consequence, this study is relevant to practitioners who look 

for the appropriate planning systems design given a specific context.   

The paper proceeds as follows. First, we present a literature review and develop research 

hypotheses.  Second, we describe the research data and the methodology used. Third, we present 

the research results and discuss the implications for academics and practitioners.   

 

Literature Review and Hypothesis development 

In this section we provide a literature review of prior studies exploring the relation between 

several elements of context and the design of short-term planning systems.  Most attention is 

directed at studies investigating the contextual variables strategy and PEU in relation to short-

term planning systems design, as these studies produced most conflicting results.  
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The Relationship between the Environment and Planning Systems Design 

The external environment is often characterized by its degree of uncertainty.  According to 

Milliken (1987), uncertainty can be defined in terms of an individual’s perceived inability to 

understand the direction in which an environment might be changing, the potential impact of 

those changes on that individual’s organization, and whether or not particular responses to the 

environment might be successful.   

Since environmental uncertainty has an impact on information processing (Bergh 1998), 

it is assumed that environmental uncertainty influences the design of planning systems.  High 

levels of PEU go together with a need for more information processing (Galbraith 1973; 

Chenhall 2003) and a need to reduce ambiguity (Hartmann 2000), which might encourage firms 

to use formal planning systems.  On the other hand, high levels of PEU make information 

processing and planning more difficult (Mintzberg 1972; Chenhall, and Morris 1995; Bergh 

1998).  PEU causes formal planning systems to provide incomplete information and results in a 

need for rapid reformulation.  

These contradictory arguments on the basis of the information processing theory are 

reflected in the prior empirical literature.  Empirical studies found conflicting results regarding 

the alignment of planning systems design and PEU in both SMEs and in large firms.  Some 

studies revealed that in SMEs high PEU levels are positively associated with the sophistication 

of operational planning (Schrader, Mulford, and Blackburn 1989; Risseeuw, and Masurel 1994). 

Further, environmental hostility has been associated with a strong emphasis on meeting budgets 

(Otley 1978). Other studies provided evidence that high levels of PEU decrease the 

sophistication of operational planning (Matthews, and Scott 1995) and decrease the use of  

“impersonal” sources of information such as the output of MAS (McGee, and Sawyerr 2003). In 
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relation to budgets, Brownell (1985) found that environmental uncertainty is associated with a 

reduced emphasis on budgets.  Until now, empirical research produced conflicting results and no 

unambiguous relationship between PEU and planning systems design has been found.   

When SMEs face high levels of uncertainty and as a consequence planning becomes 

more difficult, we believe that SMEs will decrease their level of planning sophistication due to 

their lack of financial resources, time and personnel (Patterson 1986).  SMEs in the face of 

increasing PEU will therefore focus on doing instead of thinking, with action largely based on 

intuition (Bhide 1994).  For this reason we hypothesize that  

              H1: Perceived environmental uncertainty is negatively related to short-term planning                         

sophistication 

 

The Relationship between Strategy and Planning Systems Design 

There are two opposing views regarding the influence of strategy on planning systems.  One 

group of academics (among others Rogers, Miller, and Judge 1999) state that firms pursuing 

growth and innovation have greater information needs and adopt more formal planning systems 

than firms following defensive or reactive strategies and sticking to routines. Other academics 

like Chenhall and Morris (1995), Dent (1990) and Miller (1988) claim the opposite.  Firms 

pursuing growth and innovation adopt flexible, informal planning systems to encourage 

innovation.  Firms sticking to routines like defenders have formal planning systems to encourage 

efficiency.   

Empirical studies performed in large firms found evidence of both views.  Simons (1987) 

provided evidence that defenders find cost control and budgets more appropriate than 

prospectors.  Collins, Holzmann, and Mendoza (1997) on the other hand found that prospector-
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like firms use budgeting to a much greater extent than the other Miles and Snow archetypes.  

Empirical studies using SME data reveal that strategies of dynamism and innovation go together 

with higher levels of data gathering, higher planning intensity, and more written plans (Piëst 

1994; Matthews, and Scott 1995).  

The decision making process of prospectors, adopting explicit and proactive strategies, is 

more complex than the decision making process of defenders, adopting routine strategies.   

Given the vulnerability of small firms to poor decision-making (Covin, and Slevin 1989), and in 

line with the prior empirical studies using SME data, we expect that prospector SMEs need more 

sophisticated planning systems to support decision making than defender SMEs.  As the analyzer 

strategy contains characteristics of both the defender and the prospector strategy (Miles, Snow, 

and Meyer 2003), we expect that the level of planning sophistication among analyzers will lie in 

between.   The following hypotheses result from the above analysis.  

            H2a Prospectors demonstrate a higher short-term planning sophistication than defenders      

H2b Prospectors demonstrate a higher short-term planning sophistication than analyzers 

H2c Analyzers demonstrate a higher short-term planning sophistication than defenders 

 

The Relationship between the Interaction “PEU x Strategy” and Planning Systems Design 

The existing empirical research only investigates strategy and PEU as main effect variables in 

relation to planning systems design, not as interaction variables (except from Matthews, and 

Scott 1995).  Together with Matthews and Scott (1995) we believe that this omission may have 

led to the conflicting results in prior research. According to Matthews and Scott (1995) there is a 

strong need for additional research on the contingent conditions of planning, particularly in 

SMEs.  To fill this gap and to provide an explanation for the prior conflicting findings we 
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explicitly consider how the interaction between PEU and strategy relates to short-term planning 

sophistication in this research.   

Already in 1988 Miller pointed to the interaction between PEU and strategy in a 

theoretical article, in which he stated that different strategies with very different structural 

requisites may thrive in very similar environments.  In other words, the interaction between 

strategy and environment determines the appropriate structure (among others the planning 

system) that can best fulfil a firm’s information needs.   

As mentioned before, also Matthews and Scott (1995) argue that PEU and strategy are 

interactively related to the sophistication of operational planning.  They tested this interaction 

effect by means of four moderated regression analyses, each accounting for another type of PEU.   

Even though the interaction term was not significant, the sign of its coefficient in each of the four 

analyses was consistent.  The analyses reflected the sensitivity of prospectors to the perishable 

nature of opportunities in highly uncertain environments.  Prospectors that take the time to plan 

sophisticatedly under conditions of high PEU may lose that opportunity (Bhide 1994).  

Therefore, we hypothesize that prospectors decrease planning sophistication in highly uncertain 

environments.  By definition, defenders interact less proactively with their environment and 

focus more on their internal processes and on routines.  Consequently, response time to 

opportunities in the environment is less important to defenders.  Another implication is that 

external information is less important to defenders compared to prospectors.   As such, a lower 

quality of external information that is inevitable at high PEU levels hardly affects the 

appropriateness of planning systems among defenders, but decreases their appropriateness  

among prospectors.  Consequently, we hypothesize that prospectors are more likely to reduce 

short-term planning sophistication than defenders at increasing PEU levels.  As the analyzer 
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strategy contains characteristics of both the defender and the prospector strategy (Miles, Snow, 

and Meyer 2003) we expect that the impact of increasing PEU levels among analyzers holds the 

middle between the impact among prospectors and defenders.   

H3a Prospectors are more likely to reduce short-term planning sophistication than 

defenders at increasing PEU levels. 

H3b Prospectors are more likely to reduce short-term planning sophistication than 

analyzers at increasing PEU levels. 

H3c Analyzers are more likely to reduce short-term planning sophistication than 

defenders at increasing PEU levels. 

 

The Relationship between Other Contingent Variables and Planning Systems Design 

In prior research several variables have been related to management processes in general and the 

design of planning systems more specifically.  We include these variables as control variables. 

CEO Experience and Education.  Building on Cyert and March’s “theory of bounded 

rationality” Hambrick and Mason (1984) presented the upper echelons theory, which states that 

organizations become a reflection of their top managers. The upper-echelons theory suggests that 

the demographic traits of top managers (tenure, age, functional and educational background) are 

systematically related to their underlying cognitive orientations and knowledge base, and as such 

are systematically related to their decision-making (Hambrick, and Mason 1984; Finkelstein, and 

Hambrick 1996).  As CEOs in SMEs are often in a position to be the sole decision-makers and 

have a lot of discretion, the impact of their demographic traits on the organization is even more 

important compared to CEOs in large firms (Miller, Kets de Vries, and Toulouse 1982).  

 9



In this article we control for two demographic traits: the CEO’s experience and the 

CEO’s education.  Both the upper echelons literature (Miller 1991) and the small business 

literature (Gibbons, and O’Connor 2005) reveal that the perceived need for formalized planning 

and information processing decreases as CEO experience increases.  This finding is attributed to 

the executive establishment of routines, policies and practices (Hambrick, Geletkancyz, and 

Fredrickson 1993), to the establishment of more reliable internal networks and to the 

development of predictable repertoires for dealing with information (Katz 1982; Miller 1991).  

The upper-echelons literature and the small business literature (Gibson, and Cassar 2002) also 

provide evidence that CEO education encourages documented business planning.   

Firm Size.  According to Khandwalla (1977) size is the most consistent explanation of 

organization structures such as planning systems. Formal planning systems are more critical in 

large firms as more information is required to ensure integration and control (Miller, and 

Cardinal 1994).  Moreover, large firms have greater internal resources and therefore are more 

able to invest in formal planning systems (Fredrickson, and Mitchell 1984).  These assertions are 

empirically confirmed by Lyles et al. (1993), Masurel and Smith (2000), Risseeuw and Masurel 

(1994) and Gibson and Cassar (2002).  

Firm age. Several studies revealed that the intensity of planning decreases as firm age 

increases (Risseeuw, and Masurel 1994; Bernan, Gordon, and Sussman 1997).  Firms that exist 

longer have a better understanding of their environment and are more involved in networks.  

Consequently, they have more informal channels for information gathering and processing 

(Moores, and Yuen 2001) and less need for formal planning systems (Gibson, and Cassar 2002).  

Family Versus Nonfamily Firm.  Family firms are often dominated by a strong CEO who 

wants to maintain control.  This autocratic rule (Kets de Vries 1993) causes family firms to 
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prefer social methods of planning.  Also agency theory (Jensen, and Meckling 1976) suggests 

that family firms need less sophisticated planning systems because of overlapping 

owner/manager relationships, which reduce information needs for integration and control.   

Subsidiary versus Independent Firm.  In SMEs that are subsidiaries it is more likely that 

the planning systems are imposed by the investor company. Budgets are a tool for the investor to 

guide the subsidiary’s operational activities and to control the outcome.  Therefore, subsidiary 

SMEs are believed to have higher levels of planning sophistication than independent SMEs. 

Industry.  Finally, industry has empirically been proven to influence planning practices 

(Jones 1985; Foster, and Gupta 1994; Williams, and Seaman 2001; Schrader, Mulford, and 

Blackburn 1989).  

  

Research Method 

Sample Selection and Data Collection 

A large-scale survey was sent to the CEOs of 8,367 companies in the Flemish region (northern 

part of Belgium) of Western Europe.  The survey population was constructed along the following 

lines.  Based on the size, industry and location (province) of all firms that have published 

financial statements over the years 1993-1999 (all Belgian companies, private as well as public, 

with limited liability of the shareholders have to publish financial statements) a three 

dimensional matrix was designed.  According to the percentages of the matrix 10 percent of this 

population was chosen at random (21,640 firms) and within this group those firms with at least 

five full time employees received a questionnaire (8,367 firms).  Start-ups and micro-firms are 

thus excluded from the study.  A total of 839 usable responses were received immediately. Due 

to the large initial survey population, it was too expensive to send a follow-up survey to all non-
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respondent firms.  Therefore, we addressed the follow-up survey to a random selection of 10 

percent of the non-respondents (750 firms).  This resulted in an additional 83 usable 

questionnaires. In total 922 responses were obtained, representing a response rate of 11.02 

percent.  We checked for dissimilarity between the immediate respondents and the respondents 

to the follow-up survey. The statistical tests for the variables short-term planning sophistication, 

PEU, strategy, firm size and industry did not reveal significant differences between the two 

groups of respondents.  We conclude that non-response bias is absent.  

Of the 922 respondents, 82 percent identified themselves as CEOs.  We are aware of the 

potential variance among managers’ perceptions of organizational characteristics within the same 

firm (Snow and Hambrick 1980).  However, in relation to this research project, we have 

arguments to source the assessment of strategy and PEU from one person in the firm, being the 

CEO. A number of researchers have argued that CEOs have the most realistic understanding 

(and control) of a firm’s strategic orientation and environmental uncertainty (Andrews 1971).   

Rogers and Bamford (2002) state that this is especially true in smaller organizations.  Our 

research population consists only of SMEs, with 90 percent being small firms.  Further, a study 

by Crampton and Wagner (1994) suggests that the common method bias problem may be 

overstated, at least for the types of variables considered in this study.  Crampton and Wagner 

(1994) did not specifically address the concepts of planning, strategy or PEU, but revealed that 

concepts that are external referents to the focal individual (for example organizational structure, 

job scope, organizational culture, goal characteristics) are not seriously affected by common 

method bias.  This is in contrast to variables whose referents are internal states or attributes.  

Consequently, the problem of common method bias is negligible in our study.   
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Profile of Respondents  

In this study we restrict the initial population of the responding firms (922) to SMEs that employ 

between 5 and 250 full time equivalent (FTE) employees and that are active in the manufacturing 

and the trade industry.  Applying the size constraint to our initial population of respondents 

eliminates 63 firms with more than 250 FTE employees.  Second, the industry criterion 

eliminates 93 firms from the dataset. We omitted the service firms because a number of them 

mentioned that the survey questions about planning sophistication were inapplicable to their 

firms.  These constraints reduce the population of respondents of 922 firms to a dataset of 766 

firms. We further reduce this population of 766 firms for the following reasons.  59 cases are lost 

due to our stringent definition of a (non)family firm (see variable measurement).  Because of 

mixed ownership/perception patterns 59 firms cannot be identified as family or non-family firms.  

77 cases are lost due to incomplete responses for one or more of the research variables (mostly 

strategy and perceived environmental uncertainty).  These further eliminations reduce the 

research population to 630 firms.  

Table 1 presents the characteristics of these 630 firms.  The largest proportion of firms is 

active in the manufacturing industry (57 percent).  Almost 90 percent of the firms count less than 

50 FTE employees.  About 34 percent of the firms follow a defender strategy and about 29 

percent follow a prospector strategy.  

< Insert table 1 > 

 

Variable Measurement 

In this section we describe the measurement of the dependent and independent variables.    
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Planning Sophistication.  The degree of planning sophistication is arrived at by 

combining information on the planning system’s scope and formality. We asked the respondents 

to indicate which of the five short-term plans or budgets they kept (sales, production, costs, 

investments and liquidity).  In a next step, the respondents had to indicate for each short-term 

plan the degree of formality being applied to it.  Four levels of planning sophistication (derived 

from Matthews, and Scott 1995) were distinguished: “formal plans” or plans being fully written 

out (coded 3), “informal plans” or plans being partly written out (coded 2), “intuitive plans” or 

plans only existing in the minds of the managers (coded 1), and “no planning at all” (coded 0).   

The average sophistication over the five short-term plans is our measure for short-term planning 

sophistication.  Table 2 presents the descriptive statistics with regard to the sophistication of the 

five individual short-term plans and the average sophistication over the five short-term plans. 

<insert table 2> 

The mean value of our measure of short-term planning sophistication is comparable with the 

figures found in other small business studies (Wijewardena, De Zoysa, Fonseka, and Perera 

2004; Gibson, and Cassar 2002; Perry 2001; Masurel, and Smit 2000; Rue, and Ibrahim 1998).  

The inter-term reliability (Cronbach alpha) coefficient amounts to 0,90.  This implies that a low 

(vs. medium / vs. high) score for the average short-term planning sophistication means that quasi 

each of the five individual short-term plans demonstrates a low (vs. medium / vs. high) 

sophistication level.   The high Cronbach alpha coefficient reveals that firms do not differentiate 

between the level of formality applied to these individual short-term plans: either they use all of 

the individual plans in a formal way, or they use all of them in an informal or intuitive way. 

Environmental Uncertainty. To capture environmental uncertainty a three-item scale 

developed by Khandwalla (1976/77) is used (benevolent/hostile, opportunity oriented/stressful, 
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controllable/uncontrollable).  In order to determine the first item, the respondents had to indicate 

on a five-point scale the extent to which their environment is safe and presents little threat for the 

firms’ survival versus whether the environment is very risky and prone to false steps leading to 

the firm’s failure.  In response to the second item, they had to indicate the extent to which their 

environment is either rich in opportunities versus very stressful, exacting and hostile.  In relation 

to the third item, they had to indicate the extent to which their environment can be controlled and 

manipulated to their own advantage versus whether the environment is a dominating 

environment in which the firm’s initiatives count for very little against tremendous other forces. 

The respondents’ ratings are averaged to arrive at a single environmental uncertainty index 

(mean of 1.69, standard deviation of 0.70, range from 0 to 4 and inter-term reliability of 0.59).  A 

higher index refers to a more uncertain environment.   

Strategy.  Respondents were asked to identify the firm’s strategy relating to its most 

important product.  They had to select one of the four descriptions, derived from Daily and 

Dollinger (1992), each representing a Miles and Snow strategy type.  For the prospector strategy: 

we innovate and take the necessary risks of providing new products and services.  With regard to 

the analyzer strategy: we do not want to be the first in our industry to offer an unproven product 

or service, but we try to be close behind with a similar competitive product or service. In relation 

to a defender strategy: we stick to what we know how to do and do it as well as or better than 

anyone else. Finally for a reactor strategy: we do not follow a specific program to make us more 

competitive, but if we face strong opportunities or threats we make changes. The adopted 

strategy is measured with the use of four strategy dummies. 
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CEO experience.  To capture CEO experience we use the CEO’s tenure in the industry.  

This is calculated by adding together the number of years that the CEO works in the current firm 

and the number of years he or she worked in other firms in the same industry.   

CEO education.  Respondents had to select one of the following education levels 

measured on an ordinal scale:  lower/secondary education (coded 1), higher education (three year 

program) (coded 2), higher education (four year program) (coded 3) and university education 

(coded 4).  

Firm size.  Firm size is captured by the number of full time equivalent employees.   

Firm age.  Firm age is calculated as the number of years that the firm is in operation 

since the date of start-up.   

Family versus Nonfamily Firm.  In line with de definition of Westhead (1997) family 

firms (coded 1) are firms that perceive themselves as family firms, and in which a family 

possesses the majority of the shares. Nonfamily firms (coded 0) are firms that do not perceive 

themselves as family firms, and in which a family does not own the majority of the shares.    

Subsidiary versus Independent Firm.  To capture firm (in)dependence we asked whether 

the firm is a subsidiary of a parent company (coded 0) or not (coded 1).   

Industry. Industry is captured using NACE codes (equivalent of SIC codes).   

Manufacturing (coded 1) is represented by the NACE codes ranging from one to five. Trade 

(coded 0) is represented by the NACE codes six and seven.  

 

Method of analysis 

The sophistication of short-term planning systems is investigated with the use of the two 

regression models presented below.  Both models include all the control variables derived from 

 16



the prior literature.  In the first model PEU and strategy are included separately, as main effect 

variables only.  

Short-term planning sophistication =  ß0 +   ß1 PEU + ß2  Strategy  + ß3 CEO education + ß4  Ln(CEO 

experience) + ß5 Ln(Firm size) + ß6   Ln(Firm age) +  ß7  (Non)family firm (0/1) + ß8  

(In)dependence +  ß9  Industry 

 

In the second model we also consider the interaction effect of PEU and strategy.  

Short-term planning sophistication =  ß0 +   ß1 PEU + ß2  Strategy  +  ß3  (Strategy x PEU) +    ß4 CEO 

education + ß5  Ln(CEO experience) + ß6 Ln(Firm size) + ß7  Ln(Firm age) +  ß8  (Non)family 

firm (0/1) + ß9 (In)dependence +  ß10  Industry 

 

“Strategy” is a vector of strategy dummies (prospector, analyzer, defender and reactor) with the 

reactor as strategy of reference.  If the inclusion of the interaction variables significantly 

increases the model’s power to explain the variance in the dependent variable, then we may state 

that PEU and strategy are interactively related to the degree of planning sophistication. 

To solve the multicollinearity problem associated with the interaction terms and the 

strategy dummies, we use a centered PEU variable (PEUc) derived by subtracting the mean PEU 

(1.69) from each case.  This makes sure that the bivariate correlation between a certain strategy 

dummy (if 1) and its interaction term is not automatically positive, but can be positive or 

negative. The method is successful since the values of the variance inflation factors (not shown) 

no longer exceed the cutoff value of 10 (Bowerman, and O’Connell 1990).   The centered PEU 

variable should be interpreted as follows. Lower than average PEU levels are represented by a 

negative PEUc, average PEU levels by a PEUc equal to zero, and higher than average PEU levels 

by a positive PEUc.  Thus, in the regression model the main effects of the strategy dummies 
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should be interpreted as the effects of the strategy dummies at average PEU levels (PEUc =0).  

To facilitate comparisons between both models, we also use a centered PEU variable in model 1. 

Table 3 presents the descriptive statistics of the research variables.  Table 4 shows the 

correlations between these research variables. 

<Insert table 3 and table 4> 

Results 

Table 5 shows the results of both regression models explaining the degree of short-term planning 

sophistication.  

<Insert table 5> 

The F test shows that model 2 has a significantly higher adjusted R2 than model 1.  

Consequently, model 2 explains a higher proportion of the variance in the level of short-term 

planning sophistication than model 1.  The regression results of model 2 provide evidence that 

PEU and strategy are interactively related to short-term planning sophistication.   

Looking at the individual strategy dummies, we notice that at average PEU levels (PEUc = 0) 

short-term planning sophistication is significantly higher for prospectors (0.416) than for 

analyzers (0.172), reactors (reference) and defenders (-0.140).  The coefficients of the interaction 

variables, however, reveal that increasing PEU levels significantly discourage short-term 

planning sophistication among prospectors (-0.583), but encourage short-term planning 

sophistication, in a statistically non significant manner though, among analyzers (0.176) and 

defenders (0.004).  Taking into account the strategy dummies and the interaction variables 

together, the following result is revealed.  At increasing PEU levels the level of short-term 

planning sophistication among prospectors decreases from the highest to the lowest position in 

comparison with analyzers, defenders and reactors.  In other words, at low to average PEU levels 
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prospectors demonstrate higher levels of short-term planning sophistication than analyzers (PEU 

< 2.01), defenders (PEU < 2.638) and reactors (PEU < 2.405).  At high PEU levels, however, 

prospectors have less sophisticated planning systems than analyzers (PEU > 2.01), defenders 

(PEU > 2.638) and reactors (PEU > 2.405).  Although statistically not significant, it seems that at 

all PEU levels analyzers plan more sophisticatedly than defenders.  Our findings thus only 

support the hypotheses H3a en H3b.   

Our findings thus reveal that among defenders and analyzers the level of PEU does not 

significantly contribute to the explanation of the variance in the degree of short-term planning 

sophistication.   Only among prospectors the level of short-term planning sophistication is 

significantly related to the level of PEU.  An explanation for this finding might be found in the 

difference in information requirements between these strategies combined with the availability of 

information, which is influenced by the environmental uncertainty.  Prospectors, by definition, 

need to take advantage relatively quickly of new opportunities to stay ahead of competitors. 

Therefore, prospectors need to collect much more external information from the environment 

than the other strategy types.  As a consequence, at low or average PEU levels prospectors invest 

in formal planning systems to collect the external information that is necessary to plan the near 

future.  At high PEU levels the external information is less reliable or does not exist.  So, at high 

PEU levels formal planning is inevitably based on an input of less reliable or even unavailable 

external information, and as such is not appropriate for prospectors.  Prospectors that take the 

time to plan formally in these circumstances may loose the identified opportunities.  Among 

defenders and analyzers the level of short-term planning sophistication is not significantly related 

to the PEU level.   The defender strategy is characterized by routine and a primary focus on the 

cost efficiency of internal processes.  Defenders do not really have to take advantage (quickly) of 
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new opportunities in the environment and their need for external information is therefore less.  

Given that the information requirements of defenders are different from those of prospectors, the 

unreliability or unavailability of external information does not affect defenders to the same 

extent as prospectors.  At high PEU levels defenders do not lose all the vital information that is 

necessary to plan the near future and as such, at high PEU levels defenders are able to continue 

with the existing planning systems.  Similarly, unlike prospectors, analyzers do not want to be 

the first in the market to launch a new product, but try to be close behind.  Consequently, 

analyzers do not have to respond to the environment as quickly as prospectors and can continue 

planning in the face of increasing uncertainty.   

With regard to the control variables, measuring several CEO and firm characteristics, 

both models show consistent results.  Concerning the CEO characteristics our results indicate 

that CEOs with higher education levels rely more on sophisticated planning, which is in line with 

the prior literature. With regard to the CEO’s experience in the industry, however, the results 

reveal that a longer tenure in the industry does not influence the level of short-term planning 

sophistication.  Concerning the firm characteristics, firm size is found to be positively related to 

short-term planning sophistication and being a family firm is found to be negatively related to 

short-term planning sophistication.   These findings are consistent with the prior literature.  Next, 

we find that the degree of short-term planning sophistication is dependent on the industry as 

well. The results show that manufacturing firms can thrive with lower levels of short-term 

planning sophistication than trade firms.  Further, our findings indicate that subsidiary SMEs 

have more sophisticated short-term planning systems than independent SMEs.  This implies that 

contingency studies trying to explain planning systems design suffer from an omitted variable 

problem if they dot not control for firm (in)dependence.  Finally, the control variable firm age 
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shows the expected negative coefficient, but is not significant.  So, firm age and CEO experience 

do not seem to play a role in short-term planning practices. 

 

Conclusion 

The aim of this empirical contingency study was to gain more insight into the conflicting 

findings of the prior contingency literature investigating how PEU and strategy relate to planning 

systems design.  Based on prior theoretical and empirical studies we investigated the interactive 

effect of PEU and strategy on short-term planning sophistication, simultaneously controlling for 

several CEO and firm characteristics.  Our main conclusion is that PEU and strategy must be 

considered in interaction to understand their relationship with short-term planning sophistication.  

We find that increasing PEU levels go together with decreasing short-term planning 

sophistication among prospectors.  Among analyzers and defenders, however, increasing PEU 

levels go together with increasing short-term planning sophistication, but not in a statistically 

significant way.  Further, we find that prospectors plan more sophisticatedly than analyzers and 

defenders at low PEU levels, whereas at high PEU levels analyzers and defenders plan more 

sophisticatedly than prospectors.   

The existence of this interaction effect is incompatible with a straightforward relationship 

between planning systems design and PEU (considered separately), nor with a straightforward 

relationship between planning systems design and strategy (considered separately).  These 

findings show thus that the lack of straightforward results in the prior literature with regard to 

how PEU and strategy relate to planning systems design can be attributed to the fact that strategy 

and PEU have always been considered as separate, main effect variables and that their 

interaction has never been studied (except for Matthews, and Scott 1995).    
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Finally, our paper attempted to bridge the gap between practice and research.  We 

provide practitioners with research results that aid in the development of planning techniques 

aimed at helping managers in their decision making and control process. This study, situated in 

the structural contingency framework, adopted a “selection” approach assuming that fit is the 

result of an evolutionary process of adaptation that ensures that only organizations with a “good” 

fit survive (Drazin, and Van De Ven 1985).   Given that the respondent firms existed for at least 

13 years, the revealed relationships between the contingent variables and short-term planning 

sophistication can be considered as “good” fits of long-term survivors.   We can thus conclude 

that at low and average PEU levels prospectors need more sophisticated planning systems to 

survive and to be successful than defenders, analyzers and reactors. At high PEU levels, 

however, prospectors can thrive with less sophisticated planning systems.  
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Table 1 
Profile of Respondents 

 

 
Industry 

 
Manufacturing 

 
Trade 

   
Total 

firms 
percent 

359 
 57 

271 
43 

  630 
100 

 
Firm size  Micro 

5-10 FTEsa
Small 

10- 50 FTEs 
Medium-Sized 
50- 250 FTEs 

  
Total 

firms 
percent 

191 
   30.3 

362 
   57.5 

77 
  12.2 

 630 
100 

 
Strategy 
type 

Prospector Analyzer Defender Reactor Total 

firms 
percent 
 

183 
   29.0 

115 
   18.3 

217 
   34.4 

115 
   18.3 

630 
100 

a FTEs: full time equivalent employees 

 

 

 

 

 

 

Table 2 
Short-Term Planning Sophistication: Descriptives 

 

  
Mean 

 
Std. 

 
Range 

(theoretical = actual) 
    
Short-term sales plan sophistication 1.38 1.29 0-3 
Short-term production plan sophistication 0.97 1.23 0-3 
Short-term cost plan sophistication 1.60 1.24 0-3 
Short-term investment plan sophistication 1.63 1.18 0-3 
Short-term liquidity plan sophistication 1.31 1.18 0-3 
    
Short-term planning sophistication (DV) 1.38 1.05 0-3 

 

 

 27



Table 3 
Research Variables:  Descriptives 

  
Mean 

 
Std. 

 
Min 

 
Max 

     
1.   Short-term planning sophistication 1.38 1.05 0 3 
2.   aPEUc 0.00 0.70    -1.69      2.31 
3.   Prospector (0/1) 0.29 0.45 0 1 
4.   Analyzer (0/1) 0.18 0.39 0 1 
5.   Defender (0/1) 0.34 0.48 0 1 
6.   CEO education 2.32 1.17 1 4 
7.   Ln (CEO experience) 2.86 0.67     -0.29      4.16 
8.   Family firm (1) / nonfamily firm (0) 0.86 0.35 0 1 
9.   Ln (firm age) 3.04 0.60      0.40      4.74 
10. Ln (firm size) 2.90 0.88      1.61      5.46 
11. Manufacturing (1) / trade (0) 0.57 0.50 0 1 
12. Independent firm (1) / subsidiary (0) 0.87 0.34 0 1 

 
a  PEUc = PEU – 1.6918 (rounded 1.69) 
 
 
 
 
 
 

Table 4 
Research Variables:  Spearman’s Rho Correlations 

 

  
1. 

 
2. 

 
3. 

 
4. 

 
5. 

 
6. 

 
7. 

 
8. 

 
9. 

 
10. 

 
11. 

 
12. 

1. 1.00            
2. -.06 1.00           
3.  .32** -.15** 1.00          
4.  .01  .02 -.30** 1.00         
5. -.24**  .10* -.47** -.34** 1.00        
6.  .27**  .05  .12**  .09* -.17** 1.00       
7. -.12** -.04 -.05 -.04  .08 -.34** 1.00      
8. -.25** -.02 -.07  .05  .00 -.15** .15** 1.00     
9.  .05  .08  .01 -.05  .02  .12** .16**  .02 1.00    
10.  .34**  .03  .17** -.00 -.11**  .30** -.00 -.20**  .19** 1.00   
11. -.08* -.02 -.05  .06 -.05  .04 -.01  .04 -.02  .16** 1.00  
12. -.27** -.06 -.17**  .05  .09* -.16**  .08*  .42** -.02 -.25** -.02 1.00 

 

For the meaning of the numbers 1 to 12: see table 3 
* p<0.05, ** p<0.01 
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Table 5 
Hierarchical OLS Regressions Explaining Short-Term Planning Sophistication 

 

a  PEUc = PEU – 1.6918  

 

Predictors 
 

Model 1  
 

Model 2 

 
 

Unstandardized Coefficients  
 

Unstandardized Coefficients 

 Beta Std. Error  Beta Std. Error 
 

 

Constant 
 

 1.092 
 

0.307 
  

1.023 
 

0.301 
a  PEUc  (c: centered)       - 0.064 0.053  0.052 0.138 

Prospector (0/1)        0.487*** 0.112        0.416*** 0.110 

Analyzer (0/1)  0.175 0.121  0.172 0.119 

Defender (0/1)       - 0.133 0.106       - 0.140 0.104 

Reactor (0/1) reference   reference  

Prospector x PEUc        - 0.583*** 0.172 

Analyzer x  PEUc    0.176 0.191 

Defender x  PEUc    0.004 0.158 

Reactor x  PEUc    reference  

CEO education    0.107*** 0.036       0.107*** 0.035 

CEO experience (ln)    - 0.034 0.060       - 0.025 0.059 

(Non)family firm - 0.355*** 0.116    - 0.351*** 0.114 

Firm Size (ln)   0.262*** 0.047      0.267*** 0.047 

Firm Age (ln)    - 0.007 0.063      - 0.010 0.062 

Industry 

(In)dependence 

- 0.247*** 

- 0.366*** 

0.075 

0.120 

  - 0.250*** 

 - 0.355*** 

0.074 

0.003 
 

F (Full Model)  

R2 

Adj. R2

df  

 

     20.145*** 

0.264 

0.251 

                   11 

 
 

    18.473*** 

0.296 

0.280 

                    14 
 

F test of change in adj.R2
 

8.257*** 

***p < 0.01, **p < 0.05, *p < 0.1 
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