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Abstract 

 

This paper analyzes the effects of the current economic crisis on the use of manage-

ment control systems (MCS). Due to a dearth of literature regarding the link between crisis 

and MCS we provide an initial synthesis of both streams. Using Simons‟ (1994) levers of con-

trol approach for a holistic analysis of corporate reactions to the external shock, we develop a 

set of predictions on the specificities of MCS usage in uncertain environments. These explora-

tory predictions are tested using survey data of Chief Financial Officers (CFOs) from a unique 

data set of 204 Austrian companies collected in May and June 2009. Regression analysis re-

veals important effects of perceived environmental uncertainty (PEU) and crisis impact (IMP) 

on the intensity of use of MCS. Furthermore, our results indicate a weak mediation effect of 

PEU on the relationship between IMP and use of MCS. We contribute to the existing man-

agement control literature by explicitly addressing the effects of crisis on MCS and thus aim 

to address Hopwood‟s call (2009) for more research on corporate responses to crisis events 

from a management control perspective. 
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1. Introduction 

 

While governments try to restore stability to their economies, corporations need to re-

spond to both, the impact of the current economic crisis and to increased environmental un-

certainty. This exploratory paper hence analyzes both theoretically and empirically how the 

current crisis affects firms‟ use of management control systems (MCS). In doing so, we ad-

dress Hopwood‟s call (2009) for more research on corporate responses to crisis events from a 

management control perspective. 

 

Typically, two basic functions of MCS are distinguished (e.g. Zimmerman 1997). Ac-

cording to their decision support function, it is the purpose of MCS to generate useful infor-

mation for managers that improves the quality of their decisions. As a second function, they 

influence or direct the behavior of subordinates, i.e. MCS comprise a package of mechanisms 

and instruments (e.g. budgeting, incentives or rules and standards) designed and implemented 

by management to increase the probability that actors will behave in ways consistent with the 

objectives of the organization (see e.g. Abernethy & Chua 1996, Merchant & Van der Stede 

2007). Obviously, both functions play a vital role in facilitating crisis management and both 

are affected by the current economic crisis (Ezzamel & Bourn, 1990: 400). With respect to the 

first function of MCS, ensuring the availability and timeliness of information becomes even 

more crucial and also the quality and scope of information needed may change. With regards 
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to the behavior influencing function of MCS, in times of economic crisis managers may 

change the “control packages” they use to control the behavior of subordinates. Unfortunate-

ly, extant research offers very limited insights on how firms change their control systems as a 

response to economic crisis (Hopwood, 2009: 800). 

 

Contingency-based management control research posits that MCS are dependent on 

different contingency factors (e.g. technology, size, structure, strategy, national culture, envi-

ronment uncertainty) (Chenhall, 2003). Since the concept of uncertainty plays a vital role in 

both management control research and crisis research we examine how perceived environ-

mental uncertainty impacts the intensity of use of MCS in a crisis context. (In this paper the 

terms more intense use of MCS and change of MCS are used interchangeably). Additionally, 

we investigate the effect of companies‟ crisis impact on the intensity of MCS usage. 

 

This study hence aims to contribute to the management control literature in the follow-

ing ways. First, it empirically analyzes the changes in usage patterns of MCS in an economic 

crisis context using survey data of Chief Financial Officers (CFOs) from a large sample of 

204 Austrian companies. Thus, we provide highly relevant and unique exploratory evidence 

that aims to bridge the gap between the two research streams crisis management and man-

agement control. Second, the paper enhances our knowledge on holistic corporate reactions to 

the current crisis. We contribute to the crisis management literature by developing and analyz-

ing the effects of a purpose-developed crisis impact measure. So far extant literature has failed 

to precisely explicate the dimensions along which crises impact corporations and their man-

agement control practices.  

 

This remainder of this paper is structured as follows. Following this introduction, a li-

terature review on management control is given in section two. Section three develops the 

predictions within a broad model that describes the change in MCS usage in a crisis context. 

Section four depicts the research design for the survey and the variable description while sec-

tion five presents the results. After a discussion of the results in section six the paper closes 

with a conclusion in section seven. 

 

2. Discussion 

 

Management control systems (MCS)  

From an economics point of view principal-agent theory clarifies the need for control 

mechanisms on the grounds of a simultaneous appearance of divergent interests and asymme-

tric information between principal and agent (Jensen & Meckling, 1976). Supporting the ar-

guments proposed by principal-agent theory, behavioral literature on management control in-

tegrates also other aspects that explain the necessity of control mechanisms (Merchant & Van 

der Stede, 2007). According to Merchant & Van der Stede (2007), the need for management 

control is borne out by three factors: lack of direction (individuals do not know what is ex-

pected from them, e.g. they do not understand company objectives), motivational problems 

(self interested behavior – lack of goal congruence) and personal limitations of employees 

(person specific such as lack of knowledge, experience, training, etc.).  

 

In order to tackle these problems, management control systems (MCS) are imple-

mented and used in organizations. In this sense Abernethy & Chua (1996: 573) describe MCS 

as “a combination of control mechanisms designed and implemented by management to in-

crease the probability that organizational actors will behave in ways consistent with the ob-

jectives of the dominant organizational coalition”. Similarly Simons (1995) illustrates the 
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control function of MCS by defining them as the formal, information-based routines manag-

ers use to maintain or alter patterns in organizational activities. Therefore, MCS are to ensure 

that resource allocations and employees actions are in line with the attainment of organiza-

tional goals.  

 

Apart from the control aspect of MCS extant literature also hints at the information 

provision function of MCS. Zimmerman (1997) distinguishes between two basic uses of the 

information generated by MCS. First of all, managers may employ such information to sup-

port their own decision-making activities. Alternatively, as described above information sys-

tems may be used to influence or direct activities or behavior of subordinates. 

 

Another important concept in MCS research is the idea of MCS operating as a package 

of mechanisms and instruments (e.g. budgeting, incentives or rules and standards) designed 

and implemented by management to increase the probability that actors will behave in ways 

consistent with the strategy and the objectives of the organization (see e.g. Abernethy & Chua 

1996, Merchant & Van der Stede 2007). The idea of management control systems operating 

as a package has existed for over 30 years (Malmi & Brown 2009) and is evidenced by the 

fact that authors have proposed different management control frameworks (Ouchi (1979), 

Merchant & Van der Stede (2007), Simons (1995)). 

 

Describing the relation of strategy and MCS there is an emerging stream in literature 

investigating the interdependencies and interactions between the two of them (e.g. Henri 

2006). In this paper however, we take a traditional view on this relation stating that strategy 

describes ways of achieving organizational goals whereas MCS serve as tools to facilitate 

strategy implementation (Chenhall 2003: 136). Simons (1995) for example identifies five 

functions of MCS in supporting corporate strategy: translation of strategic goals into key per-

formance indicators, definition of employee behaviors that are off-limits, providing direction 

for employees and fostering organizational learning. However, in view of the heterogeneity of 

these functions, a package of MCS has to be applied in order to utilize these functions. 

 

Simons’ Levers of Control framework 

We draw on Simons‟ levers of control framework for the analysis of corporate res-

ponses to the current economic crisis. In his levers of control framework, Simons (1987, 

2000) distinguishes four types of control systems, i.e. “procedures and systems that use in-

formation to maintain or alter patterns in organizational activity” (Simons 1987: 358). Two of 

these control systems – the beliefs and interactive control systems – create positive energy for 

the organization by inspiring and motivating employees to search for new opportunities while 

the remaining two levers – boundary system and diagnostic system – create negative energy. 

The beliefs system provides guidance and purpose to employees by communicating the organ-

ization‟s core values. It is intended to motivate and inspire employees and to help them to act 

appropriately and in accordance with the organization‟s common purpose. However, the free-

dom and positive energy provided by the beliefs system has to be restrained in some way. An 

organization‟s boundary system defines the constraints that have to be observed by em-

ployees. Typically, beliefs are communicated through a vision or mission, while boundaries 

are communicated through a code of conduct and through process specifications and organi-

zation handbooks. The diagnostic system translates an organization‟s objectives into perfor-

mance measures, targets and action plans. Similar to the boundary system, the diagnostic sys-

tem constrains employee behavior by monitoring, comparing actual outcomes with targets, 

explanation of variances and corrective action. Simons contrasts such diagnostic systems with 

interactive control systems which are characterized by an active and frequent dialogue 
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throughout the organization, reflecting the signals sent by top managers. Data is frequently 

discussed; assumptions and action plans are debated and continuously challenged. Instead of 

implementing a given strategy top-down, interactive control systems enable the bottom-up 

emergence of strategic plans and actions. According to Simons (1995), managing an organiza-

tion means balancing the dynamic tension between these systems. In particular, beliefs and in-

teractive systems inspire and motivate employees to search for new opportunities and enable 

change, while diagnostic and boundary systems restrain their freedom. Each organization 

needs to manage these tensions in a specific way. 

 

Environmental uncertainty and MCS 

According to contingency-based research in management control, the design and use 

of effective and appropriate control systems is affected by situational factors (e.g. Chenhall 

2003). The environment of organizations, both internal and external, has proven to be a fertile 

field for research in recent decades revealing the important role of the environment as a key 

factor shaping the structure of organizations in contingency-based research (Burns & Stalker, 

1961). Drawing on the insights of Chenhall (2003), uncertainty is one of the key determinants 

of the design and use of MCS. Environmental uncertainty refers to the degree of a firm‟s ina-

bility to accurately forecast the developments in its external environment ranging from cus-

tomers, suppliers, deregulation and globalization, technological processes, competitors, gov-

ernment regulations/policies, economic environment to industrial relations (Gordon & Na-

rayanan, 1984; Govindarajan, 1984; Moers, 2006). 

 

During the past decades, a couple of studies in MCS research have examined the im-

portant influence of environmental uncertainty on the design and use of MCS as well as their 

impact on organizational performance (e.g. Baines & Langfield-Smith 2003, Chenhall & 

Morris 1986, Gordon & Narayanan 1984, Govindarajan 1984, Gul & Chia 1994, Khandwalla 

1972, Libby & Waterhouse 1996, Simons 1987, 1990). Khandwalla (1972) states that reliance 

on formal control systems increases with the degree of competition. Research conducted by 

Chenhall and Morris (1986) reveals that managers perceiving a higher levels of uncertainty 

show an inclination towards the use of broad-scope and more timely information. Additional-

ly, Gordon and Narayanan (1984) extend these insights by claiming that managers facing a 

higher level of uncertainty also rely on more external, non-financial, and ex-ante information. 

Moreover, Kren (1992) finds that participation in the budgeting process is associated with bet-

ter performance for high uncertainty tasks. Gordon and Narayanan (1984: 42) find that as de-

cision makers perceive greater environmental uncertainty, they tend to seek external, non-

financial and ex ante information in addition to other types of information. Chenhall and Mor-

ris (1986) found a positive relationship between PEU and the need for information that has 

broad scope. Gul and Chia (1994) suggested that when PEU is low, management is able to 

make relatively accurate predictions about the market. However, when PEU is high, manage-

ment may require additional information to cope with the complexities of the environment. 

Overall, evidence suggests positive effects from adopting MCS in uncertain settings (Davila, 

2009). 

 

Management Control Systems in a crisis context - Implications from the current crisis 

Economic crises are a recurrent phenomenon, however, they substantially differ in 

magnitude and length and hence are difficult to predict and react to from a corporate perspec-

tive. As already Ezzamel and Bourn (1990) point out, organizations are facing crises of vari-

ous types, e.g. managerial, production, marketing, and financial. These internally and/or ex-

ternally emerging events frequently have a major impact on organizational participants, and 

on the wider organizational environment, including suppliers, customers, competitors, and the 
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society at large. Hermann defines crises using three characteristics (1963: 64): (1) threat not 

to reach high-priority goals, (2) restricted amount of time available for response before the 

decision is transformed, and (3) surprise to the members of the decision-making.” Ezzamel & 

Bourn (1990: 399) base their definition of crisis on a syntheses of relevant literature providing 

six major characteristics: (1) high ambiguity with unknown causes and effects; (2) low proba-

bility of occurring; (3) an unusual and unfamiliar event; (4) requirement of a rapid response; 

(5) serious threat to the survival of the organization and its stakeholders; and (6) a dilemma 

necessitating a decision that will result in positive and/or negative change. Taking the crisis 

characteristics of Hermann (1963) and Ezzamel & Bourn (1990) into account, the current 

economic situation definitely constitutes a crisis event for many corporations as it fulfills the 

three common crisis features: increased environmental uncertainty, crisis impact and the ne-

cessity to react. Overall, the magnitude of the prevailing circumstances causes enormous pres-

sure for companies to stay afloat. This mix of urgency, high stakes and uncertainty puts 

enormous pressure on top management to react accordingly (Heifetz et al, 2009: 64). 

 

MCS usage during crises 

Since there is a lack of theory with regards to the linkages of MCS and crises, our pa-

per is exploratory in nature. In this sense, we aim to combine existing insights on contingen-

cy-based MCS research and on crisis in order to shed light on the interdependencies between 

MCS usage and crisis events. In this paper we refrain from investigating design aspects of 

management control systems since managers‟ currently lack the time necessary to redesign 

them. Instead they may change the usage of management control systems as a response to the 

current crisis. Hence, we investigate how the current economic crisis drives changes in the use 

of MCS. Thus, we aim to address Hopwood‟s call (2009) for more research on corporate res-

ponses to crisis events from a management control perspective. In doing so, we use Simons‟ 

levers of control framework to satisfy the need for a holistic perspective on MCS changes 

(Hopwood, 2009: 797). As MCS have proven to be useful tools in uncertain environments 

(Davila, 2000: 386), we elaborate on the information provision function of MCS. Further-

more, MCS are considered as sources of information that are utilized to bridge the gap be-

tween “the information required to perform a task and the amount of information already 

possessed” (Davila 2000, 387). Similarly Simons (1994: 186) underlines the important role 

MCS may play in tackling crises by pointing out different purposes the information generated 

by MCS is used for: (1) overcome organizational inertia, (2) communicate the substance of 

the new agenda, (3) structure implementation timetables and targets, (4) ensure continuing at-

tention through incentives and (5) focus organizational learning on the strategic uncertainties 

associated with their vision for the future. MCS are claimed to play a vital role in facilitating 

crisis management for top management (Ezzamel & Bourn, 1990: 400) by providing decision-

relevant information and by guiding employees‟ behavior.  

 

Development of exploratory propositions 

Davila et al. (2009: 323) underline the importance of MCS in uncertain environments. 

MCS enable organizations to react faster to new information and improve their management 

of uncertainty (Davila, 2009). Galbraith (1973), e.g., describes MCS as tools to reduce the gap 

between information needs and actual available information for decision-making. Higher un-

predictability is said to change management‟s information requirements. Literature suggests 

that changes in the environment increase managers‟ needs for more broad scope and strategic-

oriented information, and thus also increases the use of more sophisticated MCS in order to 

assist managerial decision-making and monitoring of operations (Chenhall & Morris 1986, 

Gul & Chia 1994, Gordon & Narayanan 1994, see also Gordon & Miller 1976, Govindarajan 

1984). Moreover, Simons (1991: 49) argues that “in certain circumstances, top managers use 
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control systems far more actively on a day-to-day basis to intervene in organizational deci-

sion-making.” The current crisis definitely constitutes such a circumstance and thus leads us 

to make propositions on how the usage of the four levers of control are expected to be 

changed by managers in order to respond to the crisis. 

 

Beliefs systems are intended to communicate core values of the organization in order 

to inspire and motivate employees and to provide them with guidance (Widener, 2007: 759). 

Increasing uncertainty in the environment makes it more difficult for managers to ensure that 

employees behave in ways consistent with the organizational objectives. Within a crisis con-

text, it can be expected that the extent of crisis impact increases concerns among employees in 

terms of job security concerns and corporate relocation decisions. Thus, it is of the utmost 

importance that managers use beliefs systems more intensively in order to give employees di-

rection and to build up trust. Moreover, many crisis response measures such as layoffs, cost 

cutting programs, etc. have demoralizing effects on employees. Again, the usage of beliefs 

systems helps managers to mitigate this problem by promoting the emergence of positive 

energy among employees. Moreover, the increased uncertainty may also reduce outcome 

measurability. According to Eisenhardt (1985: 135) low outcome measurability and imperfect 

knowledge of task characteristics make the use of social control mechanisms more appropri-

ate. Drawing on the social dimension of beliefs systems, increasing PEU may induce manag-

ers to rely more on beliefs systems.  In line with the dichotomous crisis interpretation, as both, 

threat and opportunity, beliefs systems also serve to encourage employees to search for new 

opportunities and innovations. By making use of beliefs systems managers not only hope to 

provide guidance to their employees but also try to tap their creative potential.  Thus, a more 

intensive use of beliefs systems can motivate employees to search for new ways of value crea-

tion for their organization (Simons, 1995: 83). Especially during crisis periods, managers can 

use beliefs systems more intensively in order to encourage employees to deviate from old be-

havior patterns and to discover new ways of value creation in turbulent times. Hence, we de-

rive the following proposition: 

P1: There is a positive effect of crisis on the increase in the use of beliefs systems  

 

Simons (1995: 84) argues that boundary systems serve as organizational brakes which 

are typically embedded in standards of ethical behavior and codes of conduct. Therefore, they 

define the corporate risk appetite by communicating clearly risks that are off-limits (Simons, 

1994: 173). In a similar vein, Widener (2007: 763) argues that firms utilize boundary systems 

to manage risks because they help to align employee behavior. Illustrating the importance of 

properly functioning boundary systems, Merchant (1990) reveals that as uncertainty in the 

environment increases, profit center managers are more likely to manipulate earnings. Since 

employees nowadays have to cope with increased environmental uncertainty and negative cri-

sis effects, they might more often display detrimental behavior in light of the currently in-

creased pressure to reach targets and to keep to their budgets. Drawing on their restrictive 

function, strong boundary systems contribute to prevent employees from engaging in unethi-

cal behavior in uncertain environments. Thus we propose the following: 

P2: There is a positive effect of crisis on the increase in the use of boundary systems  

 

According to Simons (1995: 87), interactive control systems have four specific charac-

teristics. First of all, interactive control systems focus on strategic uncertainties. Second, in-

formation they produce is significant enough to require constant attention from managers at 

all levels of the organization. Thirdly, the information produced by interactive control systems 

is best interpreted in face-to-face meetings of superiors, subordinates and peers. Finally, inter-

active control systems serve as a catalyst for a constant debate about underlying data, assump-
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tions and action plans. Interactive control systems deviate from the typical feedback-driven 

process of diagnostic control systems. They are future-orientated and aim to constantly chal-

lenge assumptions and to monitor both developments in the external environment and the or-

ganization. Extant literature shows the important role of this control system in situations of 

high environmental uncertainty. In these situations, there will be a greater need for informal 

meetings, cooperation and discussions in order to cope with the changing environment. As 

Ezzamel (1990) shows empirically, PEU is positively correlated with budget participation and 

interactions with superiors. Similarly, Chapman (1998) provides evidence that supports the 

relevance of these controls in uncertain environments. Following these rationales, it can be 

argued that there is a greater need for increased communication within firms operating in high 

levels of environmental uncertainty. Since interactive control systems by definition address 

strategic uncertainties, we propose the following proposition:  

P3: There is a positive effect of crisis on the increase in the use of interactive systems 

 

According to Simons (1994: 170), diagnostic control systems constitute formal feed-

back systems used to monitor key performance indicators and to correct deviations from pre-

set target values. In the literature, findings concerning the usage of diagnostic control systems 

in uncertain environments are contradictory. Based on case studies, Chapman (1998: 738) 

concludes that the diagnostic use of accounting measures does have a beneficial role in highly 

uncertain conditions. Similarly, environmental hostility (which can be interpreted as a form of 

PEU) has been associated with a strong emphasis on meeting budgets (Otley, 1978). Addi-

tionally, hostility from intense competition has been related to reliance on formal control and 

sophisticated accounting, production and statistical control (Chenhall, 2003: 137). Contrary to 

the above mentioned arguments, Hoque (2004) points out that financial controls such as 

budgets for performance evaluation tend to be used to a lesser extent when uncertainty levels 

are relatively high (Govindarajan, 1984). What is more, Govindarajan (1984) reveals that 

greater environmental uncertainty is associated with less use of formal accounting data in eva-

luating performance. Chenhall (2003) combines the two opposing views and posits that “when 

MCS are focused on tight financial controls in uncertain external environments they will be 

used together with an emphasis on flexible, interpersonal interactions”. With regards to these 

mixed findings, we derive the following proposition without specifying the direction of the re-

lationship: 

P4: There is an effect of crisis on the use of diagnostic systems  

 

As has been pointed out, our definition of crisis focuses on two main characteristics: 

(1) crisis impact which primarily focuses on the internal manifestations of the crisis and (2) 

perceived environmental uncertainty as an external proxy. We argue that managers who are 

confronted with a crisis situation will become more sensitive with regard to the perception of 

the external environment. Since managers primarily respond to what they perceive, perceived 

environmental uncertainty (PEU) is an important driver of MCS change (Chenhall, 2003) 

apart from the crisis impact. We argue that PEU mediates the basic relationship which means 

that crisis impact leads to an increase in PEU which subsequently leads to a more intense use 

of MCS. Therefore, we expect PEU to serve as a mediator in an attempt to explicate the basic 

relationship between IMP and the change in the intensity of use of the four levers of control. 

The identification of a mediator is a very helpful discovery to elucidate crisis impact‟s influ-

ence on the use of MCS. Hence we propose the following: 

P5: Perceived Environmental Uncertainty (PEU) mediates the effect of crisis impact 

(IMP) upon the intensity of use of the four levers of MCS 
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3. Procedures for collecting data 

 

Population and Sample 

The target population for this survey were the 700 largest Austrian companies by reve-

nue according to the AMADEUS database. Financial institutions as well as companies with 

less than 30 employees were excluded from the population. The reasons for the exclusion of 

financial institutions are twofold: First, we addressed CFOs as target persons for our survey. 

The role of CFOs in financial institutions, however, is not comparable to other industries. 

Second, the inclusion of the financial industry would have led to a time lag problem. The 

finance industry had been affected by the current crisis several months before the other indus-

tries and this would have reduced the comparability and subsequently the validity of our find-

ings. The lack of contact data reduced the size of the target population to 678 companies. A 

total of 204 responses (30.1% response rate) were received.  

 

Table 1 – Descriptive statistics for the sample 

Industry sector Number of firms  percent 
median turnover  

(in million Euro) 

median  

employees 

production 87 42.6 360 1,200 

trade 63 30.9 260 480 

services 35 17.2 600 2,360 

other 19    9.3 240 700 

Total 204 100.0 332.5 940 

 

Target persons for the online-questionnaire were CFOs of the sample companies. Con-

tact data was obtained from the AMADEUS database or directly from the companies‟ home-

pages and via direct company contact (e-mail or telephone). Data collection for this paper was 

based on the online tool 2ask (www.2ask.at). For the purpose of enhancing internal validity 

late response bias was tested by halving the samples and running ANOVA to test for differ-

ences of means in selected questionnaire items. Moreover, non-response bias was assessed 

performing ANOVA to test for differences in demographic characteristics between partici-

pants and non-participants in terms of size (number of employees and revenue). In both cases, 

no significant differences were found.  

 

Survey design and variable measurement 

The questionnaire was pre-tested prior to postage by a small group of academics and 

three CFOs. This process resulted in changes to some of the wording and the presentation of 

the questionnaire. To improve construct validity the questionnaire contains items already used 

in previous studies whenever possible. Each construct was operationalized through 2 to 5 

items. The response format for each item was a seven-point Likert scale anchored by 1 = does 

not apply at all and 7 = applies fully. Since no established measure existed for impact, we de-

veloped one patterned after the extent of the severity of crisis impact on key corporate per-

formance indicators. The relevant variables for this study were measured using multiple items 

that represent latent variables. Reliability and validity was assessed using factor analysis and 

Cronbach‟s alpha. Manifest indicators for each latent variable were created by averaging the 

items for each scale.  

 

The measure of PEU was based on the instrument used by Moers (2006). As with other 

questions in the survey, we asked for CFOs‟ perception to describe environmental uncertain-

ty. Perceptions were considered appropriate in this context contrary to the use of more objec-

tive measures for several reasons: First, it is CFOs‟ perceptions of the environment that drive 

http://www.2ask.at/


  9 

the design and usage of MCS. Second, existing literature hints at the difficulty to measure ob-

jectively variables such as the extent of the change in the environment. Third, it is assumed 

that individuals have the necessary understanding of their decision process to be capable of 

providing reliable information (Baines & Langfield-Smith, 2003: 684). The measure of PEU 

included the assessment of the predictability of the following dimensions: behavior and/or 

buying patterns of customers; behavior and/or strategies of competitors; technological devel-

opments in the profession; behavior and/or strategies of suppliers; legal and/or political de-

velopments. 

 

To measure the impact of the economic crisis on companies, we developed a new con-

struct. The survey questionnaire contains 5 statements about impact measures, both financial 

and non-financial in nature (revenues decline, margin decline, cash flow decline, decline in 

orders, excess capacities due to the crisis).  

 

MCS change as dependent variable was measured as the extent of changes that oc-

curred during a predetermined time period. Some of the items used were adapted from Si-

mons (1994), Henri (2006) and Widener (2007). The remainder of the items was purpose de-

veloped to reflect the specific contingencies CFOs face.  

 

Organizational size is treated as one fundamental and, in a way, as a self-evident con-

textual factor included in organizational theory and its contingency-theoretical approaches 

(e.g. Chapman 1998, Chenhall 2003). For the purpose of this study, two different measures 

for size have been measured, namely the number of employees and turnover. According to 

Libby & Waterhouse (1996: 141), size has been measured most often in the past as the natural 

logarithm of the number of employees of the company. Hence, in this study size is measured 

accordingly. Industry affiliation is also included as a control variable in this study. We pri-

marily distinguished between trade, production, service and other industries. 

 

4. Results 

 

Descriptive statistics 

 

Table 2 – Descriptive statistics – overview for variables 

Variable Cronbach alpha Mean     (S.D.) 

PEU 0.648 3,883 0,861 

IMP 0.902 4,156 1,524 

Change in Beliefs Systems 0.700 4,618 1,310 

Change in Boundary Systems 0.776 4,658 1,364 

Change in Interactive Systems 0.664 4,348 1,366 

Change in Diagnostic Systems 0.800 3,639 1,553 

    

Table 3 – Descriptive statistics – detailed results for variables 

Cronb. 

Alpha 

Mean 

(S.D.) 

Factor 

loading 
Items 

Perceived environmental uncertainty (PEU) 

0.648 

4.60 (1.373) 0.643 behavior and/or buying patterns of customers  

2.95 (1.219) 0.643 technological developments in the profession  

3.67 (1.337) 0.741 behavior and/or strategies of suppliers 

4.21 (1.246) 0.749 behavior and/or strategies of competitors 

3.99 (1.487) 0.451 legal and/or political developments 
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Cronb. 

Alpha 

Mean 

(S.D.) 

Factor 

loading 
Items 

Impact (IMP) 

0.902 

4.40 (1.839) 0.880 Revenues decline 

4.25 (1.764) 0.831 Margin decline 

4.12 (1.574) 0.863 Cash flow decline 

4.37 (1.794) 0.881 Decline in orders 

3.65 (1.993) 0.799 Excess capacities due to the crisis 

Change in Beliefs Systems 

0.700 

4.76 (1.520) 0.831 
We now communicate more and more specifically in order to 

strengthen the reliability and trust 

4.73 (1.551) 0.826 
Within our personnel we develop a deeper understanding of 

the context between risk and performance targets   

4,36 (1.877) 0.665 
We identify outperforming employees and try to oblige them 

to the company 

Change in Boundary Systems  

0.776 

4.24 (2.069) 0.567 
We tighten our investment criteria (e.g. higher hurdle rates, 

shorter periods of amortization) 

4.99 (1.549) 0.698 

We try to inform our employees more intensively which risks 

can be taken and which risks have to be avoided by the com-

pany 

4.78 (1.762) 0.918 
We increase the pressure on the responsible persons of de-

partments with extraordinary bad results 

4.62 (1.625) 0.937 We lead more with top-down by setting targets 

Change in Interactive Systems 

0.664 

5.02 (1.884) 0.749 
We improve coordination of the departments concerned with 

the working capital mgt. process 

3.95 (1.828) 0.779 
We now promote the contact between management and em-

ployees of lower levels of the hierarchy 

4.08 (1.617) 0.796 
We include employees of lower levels more intensively in our 

deviation analysis of the results 

Change in Diagnostic Systems 

0.800 

3.51 (2.273) 0.742 We shorten our operative planning horizon 

2.90 (2.097) 0.847 We shorten our reporting intervals 

3.79 (2.172) 0.830 
We look out for faster and more frequent reporting of devia-

tions of target values for our most important ratios 

3.43 (2.027) 0.615 We use new ratios/indications for our result analysis 

4.56 (1.812) 0.684 
We discuss more often deviations of target values of our key 

ratios 

 

Regression analysis 

Since a selection-fit approach to contingency-based MCS research is followed in this 

paper, regression analysis is employed to test the propositions (Hoque, 2006: 38). Using OLS-

regression technique allows establishing that a set of independent variables explains a propor-

tion of the variance in a dependent variable at a significant level (through a significance test 

of R²). 

 

Multiple regression analysis is run for the four levers of control using PEU, IMP and 

SIZE and IND as independent variables in each of the four cases. 

 



  11 

 
 

(MCSchange = change in the MCS use;  = intercept; PEU = perceived environmental uncer-

tainty; IMP= crisis impact; SIZE = natural logarithm of number of emp.; IND = industry) 

 

Moreover, we analyze whether there is a mediation effect of PEU on the relationship 

between impact and the change of the four levers of control. In doing so, we intend to elabo-

rate on the relationship between PEU and IMP. 

 

Results of regression analysis 

Table 4 – Results of regression analysis (with PEU) 

Dependent 

variable 
 

Change 

in Beliefs 

Systems 

 

 

Change in 

Boundary 

Systems 

 

Change in 

Interactive 

Systems 

 

Change in 

Diagnostic 

Systems 

Variance  

inflation fac-

tor (VIF) b) 

Intercept  2.440***  1.442**  1.769***  0.244   

Prob (T)  0.000  0.027  0.007  0.738   

PEU  0.279***  0.339***  0.412***  0.441***  1.035 

Prob (T)  0.009  0.001  0.000  0.000   

IMP  0.109*  0.229***  0.210***  0.341***  1.212 

Prob (T)  0.095  0.000  0.001  0.000   

SIZE  0.079  0.135**  0.035  0.028  1.143 

Prob (T)  0.193  0.024  0.550  0.673   

IND c)           

Trade  0.196  0.078  -0.106  0.236  1.487 

Prob (T)  0.409  0,737  0.648  0.899   

Services   -0.090  -0.079  -0.535**  -0.130  1.201 

Prob (T)  0.731  0.759  0.038  0.653   

Others  0.450  -0.130  -0.186  0.181  1.132 

Prob (T)  0.172  0.689  0.565  0.619   

           

R²  7.1%  16.7%  17.6%  19.1%   

Adj. R²  4.3%  14.2%  15.1%  16.6%   

N  204  204  204  204   

a) *10% confidence level. **5% confidence level. ***1% confidence level. 

b) VIF is defined as the inverse of 1 minus the correlation of the independent variable on 

the rest of independent variables. Multicollinearity is considered to be a problem when 

the VIF is above 100. 

c) Production industry serves as baseline for other industry dummy variables. 

           

The variance inflation factors shown in table 4 fall within the expected ranges. Thus, 

multicollinearity does not seem to be a threat to the results. 

 

Proposition 1 predicted a positive relationship between crisis and a more intense use of 

beliefs systems. The first column in table 4 supports this claim as the coefficient for PEU is 

positive (0.279) and significant at the 1% level. Moreover, crisis impact shows a significant 

influence at the 10% level. No significant results, however, were found for size and industry 

as control variables. Proposition 2 depicted a positive relationship between crisis and more in-

tense use of boundary systems. The second column in table 4 indicates a positive coefficient 

for PEU (0.339) which is significant at the 1% level. Additionally, crisis impact (0.229) and 
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size (0.135) also yielded positive regression coefficients which are significant at the 1% level 

and at the 5% level respectively. Controlling for industry effects did not reveal any significant 

results. Proposition 3 described a positive relationship between crisis and the more intense use 

of interactive control systems. The third column in table 4 clearly supports this proposition. 

The regression coefficients for PEU (0.412) and crisis impact (0.210) are both significant at 

the 1% level. Controlling for size did not reveal significant results. Industry affiliation yielded 

a significant result for the service industry (-0,535) at the 5% level. Proposition 4 predicted a 

relationship between crisis and the use of diagnostic control systems. Column 4 in table 4 in-

dicates evidence that crisis may have a positive effect on diagnostic control system usage. The 

coefficients for PEU (0.441) and crisis impact (0.341) are both positive and significant at the 

1% level. Controlling for size and industry again did not show significant results.  

 

Results of mediation analysis 

Three conditions have to be met before one can test for mediation. Firstly, the predic-

tor and mediator variables must be correlated, secondly the predictor and dependent variables 

must be correlated, and thirdly the mediator and dependent variables must be correlated. Es-

tablishing mediation requires that the effect of an independent variable on a dependent varia-

ble be less when the mediator is included in a regression equation than it is when the mediator 

is not included (Keller 2001: 551). Therefore, we run OLS-regressions with and without PEU 

as mediator variable. 

 

The analysis reveals a mediation effect of PEU on the relationship between impact and 

change in the use of beliefs systems. After including PEU as independent variable in regres-

sion analysis the statistical significance of the regression coefficient for impact disappears. In 

the case of the other levers of control we find no mediation effect for PEU. Therefore, we 

conclude that with the exception of beliefs systems it seems to make more sense to treat PEU 

and IMP as separate crisis variables rather than assuming interrelationships between the two 

of them. 

 

Discussion 

Within our research design, we assumed a dichotomous manifestation of this pressure: 

increasing PEU and crisis impact. Whereas PEU refers to a more subjective perception of the 

external environment, crisis impact was constructed as a more objective measure related to 

the internal organizational environment. With regards to the external environment, the results 

clearly indicate a positive relationship between PEU and an increase in the use of MCS. Fur-

ther, this provides evidence for the information provision function of MCS as described in the 

literature (Malmi & Brown, 2008; Zimmerman, 1997). As companies face an increase in 

PEU, our data set shows that CFOs use MCS more intensively in order to gather decision-

relevant information. Hence, the results underline the importance of the environment as one 

of the key drivers in MCS design and usage. 

 

Apart from focusing purely on the external environment, the specific crisis impact on 

the corporate level is also incorporated in the analysis. It is interesting to see that the crisis 

impact shows significant influence on all levers of control. Beliefs systems, however, are only 

significant on the 10% level and show a rather low explanatory power (adj. R² of 4.3%). This 

may hint at the fact that beliefs systems are influenced by a broader scope of contingencies in 

comparison to the other control systems in uncertain environments. 

 

The choice of the in dependent variables in our model, perceived environmental uncer-

tainty and impact, of course raises the question of how these two factors are related to one 
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another. While the two predictor variables show a significant positive correlation, tests indi-

cate that multicollinearity does not seem to pose a problem. To learn more about the relation-

ship between the two factors we used OLS regression analysis to test for the presence of a 

mediation effect of PEU on the relationship between IMP and changes in MCS usage. Our re-

sults only indicate a mediation effect for the beliefs systems. For the other three levers no ef-

fect was discovered which hints at the assumption that PEU and IMP form two distinct di-

mensions of corporate crises. Drawing on the mediation effect for the beliefs systems, we 

conclude that PEU may influence the usage of them to a greater extent than IMP. With regard 

to the beliefs systems, however, the low explanatory power of our model has to be mentioned 

as a shortcoming. Additionally, the results for the beliefs systems clearly indicate that their 

usage must be determined mainly by other contingency factors. 

 

While previous contingency-based research suggests that firms use more formalized 

and developed control systems with increasing size due the greater complexity and hence 

higher communication and coordination needs, firm size in our sample only shows a signifi-

cant effect on boundary systems. One might conclude that in turbulent times it is the uncer-

tainty and impact of the crisis that drive MCS usage more than size does. Due to the global 

impact of the current crisis, size seems to be less important as a contingency variable. The ef-

fects of industry on the change in MCS usage are very small. We only find a significant effect 

for service industry affiliation. This might be due to the fact that companies in the service in-

dustry already display a high level of interactive control system usage and thus do not need to 

adapt the interactive use of their systems. In addition to contingency-based insights described 

above, our results suggest a balanced response in the form of MCS usage patterns in the wake 

of the economic crisis. As PEU increases, managers rely to a greater extent on all four levers. 

This result corroborates Simons (1994) emphasis on the need for a balanced use of the four 

levers of control. 

 

5. Conclusion 

 

This paper analyzes the effects of the current economic crisis on the intensity of use of 

MCS. We use Simons (1994) levers of control approach for a holistic analysis of corporate 

reactions to the external shock. In this sense, we respond to Hopwood‟s call (2009) for more 

research either at the descriptive or analytical levels in this field. Thus, we aim to contribute 

to the existing management control literature by explicitly addressing the effects of crisis on 

MCS usage adaptation.  

 

OLS-regression for our unique survey data of Chief Financial Officers (CFOs) from a 

sample of 204 Austrian companies revealed interesting effects. The results of this research 

shed new light on how companies react to economic crises; however, several limitations of 

the study should be noted. First, the use of a limited number of independent variables in the 

OLS regression leads to the problem of causality. Another fruitful path for future research 

would comprise the assessment of the effects of MCS changes on corporate performance. 

Another problem is borne out by the usage of Simons‟ levers of control framework in this 

study. Due to this definition (formal, information-based routines) informal control tools such 

as corporate culture and forms of personnel control are not investigated further. Further re-

search might use other control frameworks for their analysis of corporate crisis responses. 

Moreover, the uniqueness of the data used in this study is due to the high environmental un-

certainty which was prevailing during the data collection period. Further studies may investi-

gate long-term consequences of this crisis and may hence focus on changes in MCS design. 
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6. International and managerial implications 

 

Our results indicate that managers‟ perception of the environment plays a vital role in 

crisis management as it influences the crisis responses in the form of intensifying the use of 

MCS. Moreover, crisis impact (IMP) also constitutes an important explanatory factor for the 

adaptation of MCS in a crisis context. Another contribution of this paper is based on the in-

sights it may provide to practitioners facing the task of reacting appropriately to the current 

economic crisis. Managers need to be aware of the fact that their reactions in terms of man-

agement control system changes have to be balanced. It is not sufficient to focus on one spe-

cific control system, instead managers have to take a holistic perspective and if necessary 

change their whole organizational control package as a reaction to the external environment. 

Only by this means can managers increase the odds that management control systems help to 

reduce the information gap that is due to the current economic crisis. 
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