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Abstract1

This paper builds upon existing studies on knowledge and learning to examine the 

mechanisms through which business organizations develop IT capabilities. More specifically, 

it has two specific objectives. First and foremost it aims at identifying configurations of IT 

adopters that exhibit common characteristics with respect to both their IT implementation 

strategies (particularly in relation to the intensity of their knowledge investments) and the 

environment in which the companies operate. Second, it aims at examining whether and under 

what circumstances some configurations exhibit superior results. Our underlying research 

hypothesis is that, as knowledge and learning investments are important determinants of 

operational effectiveness and as IT systems play a paramount role in enabling these activities, 

IT implementation strategies that entail knowledge development efforts should be also 

designed to spouse the specific requirements of the firm’s operational environment. 

The application of cluster analysis to a sample of 75 companies that adopted SAP R/3 

between 1995 and 2000 uncovered four distinct configurations of ERP adopters. The results 

suggest that complex and turbulent environments provide greater challenges to ERP adopters 

than stable and simple ones, and also that these challenges can be effectively addressed by 

means of appropriate knowledge-intensive strategies that privilege articulation efforts. They 

also highlight that, whereas strategies based on limited knowledge investments are still 

effective in steady environments, where the relative stability of the underlying reference 

system renders repeated adjustments based on a trial and error strategy still possible, they 

become intrinsically hazardous when the competitive landscape shifts continuously and 

unpredictably.  

                                                      
1 The author gratefully acknowledges Luk N. Van Wassenhove and Maurizio Zollo from INSEAD for their 
invaluable help and assistance.  
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Introduction 
As a direct consequence of the new centrality that knowledge, knowledge management 

and learning processes assume for many business organizations, information systems also 

play a new and more fundamental role. Not only do these systems accomplish a mere 

transactional function to support the execution of back office operations. They also become a 

key strategic tool that “provides cost-effective functionalities for building knowledge 

platforms through systematic acquisition, storage and dissemination of organizational 

knowledge (Purvis et al. 2001, p. 117). As this is recognized as a primary strategic resource 

for organizations and a source of competitive advantage (Prahalad and Hamel, 1990; Prahalad 

and Hamel, 1994; Kogut and Zander, 1994) this function becomes of paramount importance, 

especially in dynamic markets where the manipulation of knowledge resources is particularly 

critical (Grant, 1996; Kogut and Zander, 1995) and requires appropriate organizational 

architectures (Mendelson, 2000).  

However, while companies invest significant amounts of resources to update and 

ameliorate their IT infrastructures, the returns of these investments remain uncertain 

(Brynjolfsson, 1993; Hitt and Brynjolfsson, 1996a; Hitt and Brynjolfsson, 1996b; Upton and 

Mcafee, 1998; Strassmann, 1990). Both industry surveys and academic research provide 

ample evidence that the mere increase of a firm’s IT expenditures does not guarantee – by 

itself, the achievement of performance improvements. It is only when it is accompanied by 

the development of effective IT capabilities that the adoption of an IT innovation produces 

operational improvements and – possibly, sustained competitive advantage (Markus and 

Benjamin, 1996; Bharadwaj, 2000). However, while the importance of developing IT 

capabilities becomes increasingly more evident, it is still not clear how they can or should be 

generated, both from a practical and a theoretical standpoint.  

Organizations that renovate or update their IT infrastructure are confronted with 

difficult choices that entail fundamental trade-offs and -- hence -- often hesitate among a 

variety of possible strategies, none of which has yet been proven to be generally superior. At 

the theoretical level, researchers have recently recognized the role of IT capabilities and have 

provided an attempt to portray their characteristics (Bharadwaj, 2000). However, they have 

often neglected to specify the mechanisms that permit their generation and, also, generally 

overlooked the question of whether different IT strategies display the same degree of 

effectiveness for firms that exhibit different operational and organizational needs.  
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This generalized lack of knowledge about the mechanisms that subsume the 

development of IT competences is also due to the fact that most of the existing studies on IT 

implementation have often limited their analysis to the mere technical domain (Jiang et al., 

2001), without addressing the more complex issues of how alternative IT strategies may affect 

the knowledge-integration function that these systems perform or their contribution to the 

distribution of cognitive activities in the firm (Boland et al., 1994). On the other hand, 

scholars who have examined the question of how learning and knowledge integration may 

contribute to the generation of organizational capabilities and competitive advantage (Zollo 

and Winter, 2001; Inkpen and Dinur, 1998), have seldom applied this perspective to the IT 

area. As a consequence, firms confronted with the challenge of an IT implementation often 

lack solid theoretical grounds to design and deploy effective strategies in this domain.  

The lack of specific knowledge in this area is important and deserves further 

investigation. In a different work (Masini, 2003) we have established that complex 

information systems exert a structural impact on the operational antecedents of dynamic 

capabilities. However, we have also argued that this impact can be attenuated or amplified by 

means of appropriate implementation strategies. Consistently with this perspective, we 

suggest that to examine whether they are truly “appropriate”, these strategies should be 

analyzed with respect to their influence on the knowledge integration mechanisms that 

subsume the generation of organizational capabilities.  

There is indeed ample evidence that the design and the implementation of IT 

infrastructures affect the key mechanisms that underlie the development of organizational 

competences. However, while it is evident that IT implementations do affect the knowledge 

integration process behind the development of effective capabilities, it is less clear whether 

the different types of learning investments that can be undertaken during this activity are 

equally effective for the achievement of this objective. 

The discussion above suggests that the application of a knowledge-based perspective to 

analyze the development of IT capabilities highlights several important questions, such as: 

what type of capability-building mechanisms and learning investments do companies 

privilege in relation to the implementation of complex information technologies that require 

knowledge integration efforts? Also, can any relationship be unveiled between the type of 

capability building mechanisms adopted and the environment (both external and internal) in 

which the firm operates? Do different mechanisms display different degrees of effectiveness, 

either in general or in relation to the operational environment and the organizational 

architecture of the firm?  
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Following the renewed interest for organizational gestalts  (Miller 87 and 90, Meyer et 

al. 1993; Bensaou and Venkatraman, 1995; Atuahene-Gima and Ko, 2001) we adopt a 

configurational approach to shed some light on the above questions. Within this perspective, 

the above questions reduce themselves to a more general one, which consists in understanding 

whether IT adopters organize themselves according to “internally consistent combinations of 

strategy, organizational architecture and technology that provide superior performance in a 

given environment” (Tidd and Hull, 2002), p. 7) and whether these configurations display a 

different degree of effectiveness in different competitive settings. Our underlying research 

hypothesis is that, as knowledge and learning investments are important determinants of 

operational effectiveness and as IT systems play a paramount role in enabling these activities, 

IT implementation strategies that entail knowledge development efforts should be also 

designed to spouse the specific requirements of the firm’s operational environment. 

We decided to examine the research questions highlighted above by focusing on 

Enterprise Systems, for several important reasons. First and foremost, these technologies are 

the perfect archetype of a complex information system that requires intensive knowledge 

integration efforts. Second, it is evident that a large number of enterprise projects still do not 

match expectations and that there is no easy and generally applicable way to guarantee the 

development of effective IT capabilities in this domain. Third, the magnitude of the 

investments associated with these systems renders the cost of a potential failure almost 

prohibitive and reinforces the urge to deepen our understanding of these phenomena. Finally, 

the very large diffusion that enterprise systems have experienced in the last few years 

facilitates the collection of reliable data and it is a guarantee for the robustness of this 

research. 

The remainder of this paper is organized as follows. In section 2 we develop a 

conceptual model of fit between ERP needs and ERP capabilities, which is based on the 

fundamental premise that an ERP implementation must match the characteristics of the 

adopter’s operational environment. In section 3 we describe the analytical approach that we 

used to uncover configurations of ERP adopters in a sample of European and US firms that 

have implemented SAP R/3. In section 4 and 5 we assess respectively the descriptive and the 

predictive validity of the proposed taxonomy. Finally in section 6 we conclude and discuss 

avenues for further research. 
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A conceptual model of fit between ERP needs and ERP capabilities 
To address the research questions discussed above we develop a stylized conceptual 

model that considers the capabilities developed by the adopters of complex information 

systems throughout the software implementation process vis à vis the characteristics of the 

external environment where the firms operate. The model extends the one proposed by 

(Bensaou and Venkatraman, 1995) and it is anchored to a main theoretical perspective.   

The general theoretical foundation of our analysis is the widely accepted view that - for 

purposes of effectiveness, firms should generate capabilities or deploy resources in 

accordance to the requirements of the environment in which they operate (Lawrence and 

Lorsch, 1967; Thompson, 1967; Burns and Stalker, 1961). When analyzed through the 

information-processing view of the firm, (March and Simon, 1958; Cyert and March, 1963; 

Tushman and Nadler, 1978), the “structure-environment” perspective takes the simple and 

elegant formulation proposed by Daft and Lengel (1986). Organizations are seen as networks 

of information processors who assimilate information from the external environment, match it 

with knowledge accumulated internally and act on it by means of their capabilities, which - to 

be effective, must fit the specific information processing needs of the firm.  

This formulation is also the point of departure of our analysis. We extend the original 

Daft and Lengel’s framework into a more comprehensive model2, which takes into account 

both the equipment (i.e. IT) and the organizational nature of the technology (Corbett, 1992). 

The central tenet of our approach is that in the case of complex information systems whose 

role goes beyond that of a pure transactional instrument it is not sufficient to limit the 

assessment of “needs” to the mere information-processing domain. Besides performing a 

basic information processing function (i.e. ensuring a timely, accurate and consistent flow of 

information and data across the different layers of the organization) these technologies also 

ensure a process integration and an organizational function. They support business processes 

by helping the firm integrate and streamline its operations and standardize them across its 

many different units. They are also often used as a change agent to prompt process and 

organizational transformation that would be otherwise very difficult to accomplish. 

Information processing requirements occur because firms must cope with various forms 

of uncertainty (Galbraith, 1973; Tushman and Nadler, 1978). Process integration needs 

originate from the fact that – by helping firms streamline processes across different units, and 

redefine the execution of tasks and responsibilities, enterprise sustems change the way 

                                                      
2 For a full characterization of the model see: Masini, 2003. 
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organizations operate (Davenport and Short, 1990; Child, 1987; Hammer, 1990). Finally, 

organizational requirements stem from the need to design and implement the IT infrastructure 

in a way that fits the organizational attributes of the adopter, with respect to the degree of task 

formalization (Goodhue and Thompson, 1995), to the level of access to information and data 

that is granted to different users, and with respect to the different cognitive styles that have 

become predominant in the organization (Benbasat and Taylor, 1978).  

Accordingly, when filtered through this lens, the environment-fit perspective suggests 

that successful ERP adopters should develop capabilities that match simultaneously their 

information processing needs and, also, their process integration and organizational needs. 

We identify three fundamental capability-building mechanisms, related to IS projects. The 

first mechanism determines the nature of the knowledge developed and considers the “degree 

of knowledge articulation” (Zollo and Winter, 2001), i.e. the extent to which the firm spends 

time and resources to develop a deeper understanding of the phenomena that determine the 

effectiveness of its business processes. The second mechanism considers the knowledge 

sourcing process, i.e. the extent to which the adopter relies on external consultants to manage 

and execute the implementation of the software (as opposed to managing the process in-house 

with its own resources). The third mechanism involves the process through which knowledge 

and competences embedded in the new business processes are finally diffused and integrated 

in the organization via the direct involvement of end-users.  

As capabilities are generated by means of deliberate instruments (knowledge integration 

and learning investments), the contingency argument we advocate suggests that these 

instruments should also be adequately matched to the idiosyncratic requirements of the firm’s 

internal and external operational environment. Differences in “fit” between the needs and the 

capability-generating mechanisms -- more than the choice of a particular configuration 

strategy “per se”-- should possibly explain the differences in operational performances 

observed across adopters. 

Methodology and analytical issues 

Overall analytical approach 

To address the above questions we analyzed a sample of ERP users in three main sectors 

(process industry, discrete manufacturing and consumer products). Our analytical approach  

had three main objectives, namely: i) to observe whether the application of the conceptual 

model above could identify some archetypical configurations of ERP adopters; ii) to assess 
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the statistical significance of the differences among configurations; iii) to examine whether 

the proposed classification could account for some of the performance differences observed 

across firms. To this end we followed the six-step approach developed in (Bensaou and 

Venkatraman, 1995). As first steps (1-2) we used the conceptual model of ERP 

implementation described in the previous paragraph to operationalize the variables suitable 

for cluster analysis. In steps 3 and 4 we followed the multi-tiered approach suggested by 

Hambrick (1983) to derive the configurations of fit between the ERP needs and the ERP 

capabilities. In step 5 we assessed the descriptive validity of the configurations that emerged 

from the analysis. This was achieved first by verifying whether the proposed clustering had 

any statistical discriminating power and then by analyzing the peculiar characteristics of each 

group with respect to the variables staisitcally significant. Finally, in step 6 we examined the 

predictive validity of the proposed configurations by checking whether the clustering 

structure uncovered by the above analysis could explain the performance differences across 

ERP adopters. 

Operationalization of variables and data collection 

The data necessary to perform the analysis were directly gathered by administering a 

questionnaire to a randomly selected sample of 560 companies that adopted SAP R/3 between 

1996 and 2001 in Europe and North America. The questionnaire was administered to a 

general manager who supervised or sponsored the project or who was ultimately involved in 

performance evaluation. To guarantee that each completed questionnaire could be used in our 

analysis as a single and representative data point we asked respondents to complete the survey 

on behalf of the part of the organization that was under their direct responsibility and to report 

this information. For small companies the unit of analysis typically coincided with the entire 

firm whereas for larger groups responses mainly referred to the strategic business unit under 

the direct responsibility of the respondent. Further details on the data collection procedure can 

be found in Masini (2003). 

We received a total of 82 answers with a total response rate of around 15%, which was 

comparable to that of other studies of this nature (Mabert, Soni et al. 1999) and judged 

acceptable given the time and effort required to complete the questionnaire. After eliminating 

responses with missing values the sample contained 75 usable answers. Descriptive statistics 

are reported in Table 1. 

The application of the cluster analysis procedure sketched above and further described 

in (Masini 2003) generated a four clusters solution. The four clusters were composed 
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respectively of 31, 15, 15 and 14 firms. The application of a series of one-way comparisons 

among the four configurations for all the variables included in the original model confirmed 

the significance of our results and suggested that all the variables included in the model 

strongly discriminate among groups (at p < 0.05 with a Scheffe contrast). For reasons that will 

be evident from the discussion below, we proposed the following denominations for the four 

groups: i) the frugal ERP; ii) the radical BPR iii) the adaptive ERP; iv) the strait jacket.  

 

   
Number of companies  82 
      Europe  53 
      Outside Europe  29 
Project duration (months)  7.05 
  (13.62) 
Number of employees affected  711 
  (2008) 
Number of modules installed  7.03 
  (3.07) 
Number of sites involved  7.95 
  (18.71) 
Percentage of process supported  0.63 
  (0.26) 

Table 1: Descriptive statistics (standard deviation in parentheses) 

 

Configurations of fit 

The frugal ERP 

The configuration of “frugal ERP adopters” includes companies that operate in stable 

environments, where both technology and market changes occur at a slow pace and - more 

importantly, along predictable trajectories. Products display long life cycles, thereby creating 

limited pressure on engineers for continuously modifying and improving design 

specifications. By the same token, these companies organize their production system in a 

made-to-stock mode, which leaves ample margins for long term planning.  

The internal operational environment displays a high degree of homogeneity. The firms 

ascribed to this group are typically small or medium size companies that operate locally. 

Furthermore, even when they are part of larger multi-site organizations, the individual 

business units exhibit similar characteristics: they are often located in the same region, 
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produce similar products or use the same distribution channels. In strategic parlance (Porter, 

1986), they face both weak forces for local responsiveness (i.e. limited need to adapt to the 

idiosyncratic characteristics of profoundly different markets) and relatively weak forces for 

global integration, (i.e. they do not need to standardize their processes across a diversified 

network of units because they mainly operate at a local scale).   

In accordance to the principle of “requisite complexity” (Thompson, 1967), these firms 

respond to the above environmental requirements by deploying resources and by structuring 

their processes in a way that privileges efficiency and stability over responsiveness and 

continuous adaptation. Altogether, these attributes – both internal and external to the firm, 

generate limited requirements for “adaptive” ERP capabilities. On the one hand, the relative 

simplicity of the products manufactured and the homogeneity of the distribution process does 

not necessitate a particularly sophisticated information system that can handle large amounts 

of data and update them in a timely fashion. Similarly, a stable environment does not demand 

the organization to continuously reorganize its resource allocation scheme and to revise the 

configuration of its business processes to respond to unpredictable changes.  

The IT capabilities developed by these organizations fully reflect the rather simple 

needs highlighted above and emphasize cost minimization. Well aware that an improvement 

of process performance would not offset the detrimental effect that an increase of their 

manufacturing and distribution costs will probably entail, these firms choose an 

implementation model that privileges cost reduction and minimization of complexity, even if 

this implies renouncing to potential process advantages. The ERP strategy followed 

emphasizes speed of implementation and project simplicity. To do so, adopters deliberately 

decide to limit their business process reengineering efforts and the accompanying knowledge 

investments that these efforts would entail.  

Hence, this particular configuration somehow reflects a fit between limited ERP needs 

(both in terms of information processes requirements and of process optimization needs) and 

limited (or non-specialized) ERP capabilities. Accordingly, we name this configuration the 

frugal ERP, to reflect the fact that it correctly emphasizes cost reduction and rapid 

implementation over a more radical investment that would probably be inappropriate for the 

relatively basic environmental requirements. 

The radical BPR 

The environmental characteristics of this configuration closely resemble those of frugal 

ERP adopters. ERP adopters that follow a radical BPR approach are also small and medium 
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size organizations that operate locally, in well-consolidated industries distinguished by 

technological stability and limited market turbulence. Efficiency and cost minimization are 

key priorities in the design and operation of business processes as opposed to responsiveness 

and prompt adaptation. Companies in this configuration display structured organizations too, 

where the execution of tasks is regulated by well-consolidated operational routines that 

exploit the knowledge accumulated and refined over time. 

However, in spite of the relative similarity of their ERP needs, these firms follow a 

completely different implementation strategy, and undertake significant investments to 

reconfigure business processes and streamline operations before migrating to the new system. 

Judging that the potential advantages engendered by a radical BPR effort will largely offset 

the additional cost that this very same effort may entail, they do not privilege a “low-cost, 

few-benefits” implementation strategy but heavily invest in the project throughout its 

development with the objective to realize a radical turnaround of their organization. 

Not surprisingly in such a strategy the role of consultants is important. However - and in 

sharp contrast to the straitjacket case, external consultants work in close collaboration with 

the internal experts and with future end users. Needless to say, such a radical endeavor 

requires the active participation of end users, who contribute both to the preliminary 

assessment of business needs and, also, to the design, structuration and pre-test of the new 

process templates.   

The adaptive ERP 

The “adaptive” ERP configuration reflects a fit between complex ERP needs and the 

development of extended competences during the implementation of the software. Adaptive 

ERP organizations compete in high-clockspeed industries, where products have short life 

cycle, where technology evolves rapidly and where new and more successful business models 

developed by new market players continuously challenge those of the incumbent 

organizations. The degree of product and environmental complexity is also considerably 

higher than in the previous two cases. in their supply chain strategy. Firms ascribed to this 

group are mainly representatives of large, multi-site organizations with an extremely 

diversified presence on the territory, often established in many different countries or even in 

different regions. In turn, this diversified presence implies very different needs in terms of 

products and processes, which have to be adapted to the requirements of the local markets.  

Under these circumstances, the ability to respond to a broad range of different and often 

unpredictable situations while maintaining process efficiency is vital. Well aware of the 
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challenging environment in which they operate, of the flexible modus operandi that they have 

developed to respond to these challenges, and, also, of the potential risks that a mismanaged 

ERP adoption may entail, these companies choose an implementation strategy that facilitates 

the generation of adaptive capabilities. Although initially mainly guided in their choice by 

technical reasons (such as the need to replace old legacy systems) adaptive ERP adopters do 

not consider the software as a mere IT system but, rather, as a catalyst for change and plan 

their implementation accordingly.  This - which is executed by “planning centrally, analyzing 

specifically and deploying locally”, requires large knowledge investments and it aims at 

minimizing the structural rigidities of the software while preserving the local autonomy of the 

individual business units. 

In line with this approach, the implementation occurs in a participative manner, 

following the principles of fair processes. Although longer, more costly and probably riskier, 

this strategy ultimately facilitates the development of a solid process knowledge repository at 

the local level, which is the necessary condition for adaptation to occur.  

The “strait jacket” 

Similarly to the “adaptive ERP” case, this configuration also includes companies that 

exhibit complex ERP needs, both in terms of information processing and process optimization 

requirements. These characterisitcs generate pressure to prioritize responsiveness over 

efficiency in the production and distribution systems, which are both designed to cope with 

sudden demand variations and to respond to the requirements of local markets, even at the 

risk of incurring higher costs. Furthermore, as production is mostly organized in a made-to-

order fashion, schedules are subject to frequent modifications, which introduce an additional 

element of instability in the firm’s business landscape. According to Ghoshal and Noria 

(1990)’s taxonomy, these characteristics resemble those of a multinational environment, 

where the forces for local responsiveness are extremely strong and overcome those for global 

integration.  

However, in spite of these relatively complex IT needs, which suggest that the 

development of adaptive ERP capabilities would probably be more appropriate, companies in 

the strait jacket cluster follow a radically different implementation strategy. Concerned by the 

challenges generated by their operational environment, these firms perceive the ERP 

implementation as the ultimate solution to their IT problems. They also consider it as a unique 

opportunity to replace a multitude of legacy systems with a simpler integrated solution. As a 
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matter of fact, adoption decisions in this configuration are mainly driven by “local 

optimization” purposes rather than by business process re-engineering needs. The ERP 

implementation is therefore perceived as an instrument to ameliorate specific operational 

areas rather than as an opportunity to streamline process across the entire organization.  

However, concerned by the enormous costs and duration of typical ERP projects and 

probably misguided by the numerous horror stories on implementation failures, these 

companies decide to simplify the software configuration and minimize the complexity of the 

system by “planning centrally, developing centrally and imposing locally”. In order to 

minimize cost, the common procedures are designed and developed in a general competence 

center by a restricted group of internal IT experts, then implemented locally with very limited 

participation from the future end users, who have virtually no possibility to provide feedback, 

nor to influence the process.  

Hence, the “strait jacket” configuration reflects a lack of fit between complex 

information processing needs (high environmental instability) and a diversified environment 

(many sites with often different requirements) and the development of simple ERP 

capabilities, resulting from a centralized - yet superficial and inexpensive, implementation 

strategy.  

Predictive validity 
To assess the criterion-related validity (Ketchen and Shook, 1996) of our results we 

examined whether the proposed grouping provided additional insights to explain the 

performance differences across organizations, in addition to what the individual variables 

used to derive the taxonomy could generate. To this end we assessed performance differences 

among groups along four distinct dimensions: i) changes in information quality ii) operational 

improvements; iii) degree of acceptance iv) degree of goal achievement5.  

Table 2 displays the results of a pairwise comparison among the four clusters with 

respect to the four performance measures retained (only performance differences statisitcally 

significant at the 5% level are reported). The results of this comparison suggest that non-

negligible performance differences exist across groups. The “strait jacket” clearly emerges as 

the low-performance relationship, for all the indicators considered. Although somewhat less 

sharp, some differences are also visible among the three high performance configurations, 

with the radical and the adaptive ERP being generally superior to the frugal one, at least in 
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some areas. The adaptive and the radical configurations consistently display higher 

information quality improvements than the other two clusters. The group of radical ERP 

adopters is also superior with respect to the degree to which employees accept the system and 

with respect to the magnitude of their operational improvements. Conversely, it exhibits lower 

degrees of goal achievement with respect to the adaptive and the frugal configurations. 

In relation to our initial stylized model, the frugal configuration reflects therefore a fit 

between relatively simple ERP needs and the development of equally simple capabilities. Not 

surprisingly companies in this group report high level of goal achievement (because 

objectives that aim at cost-reduction such as the integration and standardization of procedures 

were among the primary goals). However they also achieve limited operational 

improvements, because achieving the latter would have required significantly greater BPR 

efforts than the one actually deployed. Similarly, adaptive ERP adopters reflect the existence 

of fit between complex ERP requirements and the generation of advanced capabilities, which 

are based on a radical analysis of operations and on the development of specific process 

knowledge. Hence, in spite of the far more demanding needs that they face compared to other 

ERP adopters, these companies manage to achieve important improvements by adjusting the 

level of their knowledge investments to match the requirements of their operational 

environment.    

In sharp contrast with firms in the frugal configuration, radical adopters respond to 

relatively simple requirements by generating complex capabilities and by engaging in a 

radical BPR effort that resembles that undertaken by adaptive companies. Based on the 

previous analogy, one may suspect that this configuration reflects a misfit between limited 

ERP needs and radical ERP capabilities and this misfit would generate a negative impact on 

performance. However, this is not the case: albeit this strategy may represent an unnecessary 

investment, the massive BPR efforts undertaken by these companies enable them to 

streamline processes and to achieve higher operational benefits than firms in other groups.  

Finally, straitjackets also reflect a misfit between needs and capabilities, but with far 

more disadvantageous consequences than radical adopters. In this particular setting, limiting 

knowledge investments has obvious drawbacks. First, the implementation of “pre-configured” 

process templates further enhances the structural rigidities of the software, thereby hampering 

adaptation and reducing organizational agility, both of which would be badly needed in such a 

context. Second, the particular deployment model adopted –based on a centralized design of 

                                                                                                                                                                      
5 Again, for further details on the scales used and their internal validity refer to: Masini, 2003. 
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procedures and on their rigid implementation at the local level, is not well suited to 

organizations that include multiple sites with different specific requirements. Hence, the 

efficiency gains generated by standardization are largely offset by the additional costs 

engendered by the lack of fit between the new procedures and the local context where the 

individual units operate. Finally, the top-down implementation model chosen clashes with the 

fluid organizational culture that is typical of these firms, and it augments the end users’ 

difficulties to make adjustments when necessary. 
 

        Compared to… 
 
 
Focal  
Configuration 

ADAPTIVE STRAITJACKET FRUGAL 

(ADAPTIVE)    
STRAITJACKET Lower operational 

improvements, lower 
information improvements, 
lower degree of goal 
achievement and end-user 
acceptance relative to 
adaptive ERP 

  

FRUGAL Lower information 
improvements relative to 
adaptive ERP 

Higher operational 
improvements, higher 
information improvements, 
higher degree of goal 
achievement and end-user 
acceptance relative to 
straitjacket 

 

RADICAL Lower operational 
improvements and lower 
degree of goal achievement 
relative to adaptive ERP 

Higher operational 
improvements, higher 
information improvements, 
higher degree of goal 
achievement and end-user 
acceptance relative to 
straitjacket 

Larger information 
improvements, higher end-
user acceptance, and higher 
operational improvements 
relative to frugal ERP. 
Lower degree of goal 
achievement relative to 
frugal ERP 

Table 2: Predictive validity: pairwise comparisons between configurations. The table cells indicate 
statistically significant differences between the configurations in the row headings and the 
configurations in the column headings. 

 

Conclusions  
The stylized conceptual framework that we had initially developed suggests that 

companies that consider adopting an integrated information system should replace the 

question “which is the most effective implementation strategy?” with the more appropriate 

one “which strategy best fits the business requirements of our organization?”. The analysis of 
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over 80 ERP projects indicates the existence of four typical configurations that reflect the 

different operational environments and and the different knowledge investments undertaken 

by the firms. It also indicates that these different strategies may display different degrees of 

efficacy, depending on the specific operational environment in which they are implemented. 

However, the analysis suggests that the posited contingency effect does not seem to hold 

evenly for the two archetypal knowledge investment strategies that we have found to be most 

common across adopters. 

First and foremost it is quite evident that complex and dynamic environments generate 

ERP needs that are more difficult to satisfy than those produced by simple and stable 

operational contexts, regardless of the implementation strategy. Ceteris paribus, simple and 

stable conditions are likely to be more compatible with the nature of the technology (which is 

de facto a global process integrator) and appear a more suitable ground for its adoption.  

That said, it is also clear that the returns generated by the two strategies followed to 

develop ERP capabilities are different, and that the magnitude of this difference is influenced 

by the external environment. On the one hand, generating adaptive ERP capabilities built 

upon deliberate knowledge investments is more likely to guarantee an increase in operational 

performance, even for companies that operate in stable environments. On the other hand, it is 

also clear that the differences between this approach and the more conservative one that 

neglects process knowledge are considerably more significant in companies that have 

complex ERP needs. As a proof, the performance differences between adaptive ERP adopters 

and straitjackets are much larger than those between the frugal and the radical 

adopters.Hence, developing complex ERP capabilities and competing in turbulent and 

complex environments seem to be supermodular strategies (Milgrom et al., 1991;Milgrom 

and Roberts, 1990): the returns generated by increasing knowledge investments augment with 

an increase of the degree of complexity and turbulence of the environment. This is tantamount 

to saying that in such a situation the dangers of underinvesting in an ERP implementation are 

significantly more important than in a stable setting. Whereas companies that have simple 

requirements can afford “vanilla6” ERP implementations, firms that operate in unstable 

environments must be really careful in doing so. Hence, if concerned by the risks and the cost 

associated with a “full implementation”, they should probably consider whether to adopt the 

system at all, rather than to compromise and adopt a low-cost solution that entails a number of 

additional disadvantages, especially in the long run.  
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6 In the ERP jargon, this term defines projects where BPR and software customization efforts are limited to a 
minimum or affect only few business processes (Davis, 1998).  
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Figure 1: Four configurations of ERP adopters  

 

The results have also interesting managerial implications. Companies that operate in 

complex and turbulent markets, characterized by rapid technological changes, unpredictable 

demand patterns, and by the continuous emergence of new business models should consider 

whether an ERP implementation is appropriate at all, even before discussing the type of 

implementation to adopt (not to mention the choice of a particular vendor). They should also 

consider whether they possess enough resources/expertise to conduct a radical reengineering 

of their processes and to accompany the process codification efforts with appropriate upfront 

investments is process analysis. Conversely, firms that operate in very stable environments 

and have limited needs for integrating their processes across different locations should 

consider whether the results of a full-scale implementation would be worth the efforts and the 

investments they require.  

 

References 
 

Atuahene-Gima, K. and A. Ko, 2001. An empirical investigation of the effect of market orientation 
alignment on product innovation. Organization Science, 12 (1).  
 
Benbasat, I. and R.N. Taylor, 1978. The Impact of Cognitive Styles on Information System Design . 
MIS Quarterly, 2 (2).  
 
Bensaou, M. and N. Venkatraman, 1995. Configurations of Interorganizational Relationships: A 
comparison between U.S. and Japanese Automakers . Management Science, 41 (9).  
 
Bharadwaj, A.S., 2000. A Resource-Based Perspective on Information Technology Capability and 
Firm Performance: An Empirical Investigation. MIS Quarterly, 24 (1).  
 
Boland, R.J.Jr., R.V. Tenkasi, and D. Te'eni, 1994. Designing Information Technology to Support 
Distributed Cognition. Organization Science, 5 (3).  
 
Brynjolfsson, E., 1993. The Productivity Paradox of Information Technology. Business Computing, 36 
(12).  
 
Brynjolfsson, E., 1994. Information Assets, Technology, and Organization. Management Science, 40 
(12).  
 
Burns, T. and Stalker, G.M., 1961. The Management of Innovation. Tavistock, London.  
 
Child, J., 1987. Information Technology, Organization and the Response to Strategic Challenges. 
California Management Review, 30 (1).  
 

Andrea Masini – London Business School 17



28 October 2003 

Corbett, J.M., 1992. Work at the Interface: Advanced Manufacturing Technologies and Job Design. 
In: P.S. Adler and T.A. Winograd (Editors), Oxford University Press , New York. 
 
Cyert, R.M. and March, J.G., 1963. A Behavioral theory of the firm. Prentice Hall,  
 
Daft, R.L. and Lengel R.H., 1986. Organizational Information Requirements, Media Richness and 
Structural Design. Management Science, 32  pp.554-571. 
 
Davenport, T.H. and J.E. Short, 1990. The New Industrial Engineering: Information Technology and 
Business Process Reengineering. Sloan management review, 31 (4).  
 
Duncan, R.B., 1972. Charateristics of Organizational Environments and Perceived Environmental 
Uncertainty. Administrative Science Quarterly. 
 
Eisenhardt, K.M. and J.A. Martin, 2000. Dynamic Capabilities, What Are they? Strategic 
Management Journal, 21 (10-11).  
 
Fine, C., 1998. Clockspeed. Perseus Books, Boston, MA.  
 
Fisher, M.L., 1997. What is the right supply chain for your product? Harvard Business Review, 75 (2).  
 
Galbraith, J.R., 1973. Designing Complex Organizations. Addison-Wesley, Reading, MA.  
 
Ghoshal, S. and N. Nohria, 1990. Requisite Complexity: Organizing Headquarters-Subsidiary 
Relations in MNS's. INSEAD Working Paper, 90/74/SM . 
 
Goodhue, D.L. and R.L. Thompson, 1995. Task-Technology Fit and Individual Performance. MIS 
Quarterly, 19 (2).  
 
Grant, R.M., 1996. Prospering in dynamically competitive environments: organizational capability as 
knowedge integration. Organization Science , 7  pp.375-388. 
 
Hambrick, D.C., 1983. High-Profit Strategies for Mature Capital Goods Businesses: A Contingency 
Approach. Academy of Management Journal, 26  pp.687-707. 
 
Hammer, M., 1990. Reengineering Work: Don't Automate, Obliterate. HBR. (July – Aug.).  
 
Hitt, L. and E. Brynjolfsson, 1996a. Paradox lost? Firm-level evidence on the returns to information 
systems spending. Management Science, 42  (4).  
 
Hitt, L.M. and E. Brynjolfsson, 1996b. Productivity, Business Profitability and Consumer Surplus: 
Three Different Measures of Information Technology Value. MIS quarterly. 
 
Inkpen, A.C. and A. Dinur, 1998. Knoledge Management Processes and International Joint Ventures. 
Organization Science, 9 (4).  
 
Jiang, J.J., G. Klein, and R. Discenza, 2001. Information System Success as Impacted by Risks and 
Development Strategies. IEEE Transactions on Engineering Management, 48 (1).  
 
Ketchen, D.J. and C. Shook, 1996. The Application of Cluster Analysis in Strategic Management 
Research: An analysis and Critique. Strategic Management Journal, 17  pp.441-458. 
 
Kogut, B. and U. Zander, 1994. Knolwedge of the firm, combinative capabilities and the replication of 
technologiy. Organization Science, 3  pp.383-397. 
 

Andrea Masini – London Business School 18



28 October 2003 

Kogut, B. and U. Zander, 1995. Knowledge and the speed of the transfer and imitation of 
organizational capabilities. Organization science, 6 (1).  
 
Lee, D.M.S., E.M. Trauth, and D. Farwell, 1995. Critical Skills and Knowledge Requirements of IS 
Professionals: A Joint Academic/Industry Investigation. MIS Quarterly, 19 (3, Special Issue on IS 
Curricula and Pedagogy).  
 
March, J. and Simon, H.A., 1958. Organizations. wiley, New York.  
Markus, M.L. and R.I. Benjamin, 1996. Change Agentry - The Next IS Frontier. MIS Quarterly, 20 
(4).  
 
Masini, A. 2003. The ERP Paradox: An Empirical Investigation of the Impact of Enterprise Systems 
on Operational Effectiveness. Unpublished Ph.D. dissertation. INSEAD, Fontainebleau. 
 
McFarlan F.W. and R.L. Nolan,  How to manage an IT outsourcing alliance. Sloan management 
review, 1995 . 
 
Milgrom, P., Y. Qian, and J. Roberts, 1991. Complementarities, Momentum, and the Evolution of 
Modern Manufacturing.   The American Economic Review, 81 (2).  
 
Milgrom, P. and J. Roberts, 1990. The economics of modern manufacturing: technology, strategy and 
organizations. American Economic Review, 80 (3).  
 
Mohan, L., W.K. Holstein, and R.B. Adams, 1990. EIS: It Can Work in the Public Sector . MIS 
Quarterly, 14 (4).   
 
Nunnally, J., 1994. Psychometric Theory. McGraw-Hill, New York.  
 
Porter, M., 1986. Competition in Global Industries. HBR Press, Boston.  
 
Prahalad, C.K. and G. Hamel, 1990. The Core Competence of the Corporation. Harvard Business 
Review, 57 (2).  
 
Prahalad, C.K. and G. Hamel, 1994. Strategy as a field of study: why search for a new paradigm. 
Strategic Management Journal, 15  pp.5-16. 
 
Strassmann, P.A., 1990. The Business Value of Computers. Information Economic Press, New 
Canaan, CT.  
 
Thompson, J.D., 1967. Organizations in Action. McGraw-Hill, New York.  
Tidd, J. and F. Hull, 2002. Organizing for service innovation: best practice or configurations? Working 
Paper. SPRU. 
 
Tushman, M.L. and D.A. Nadler, 1978. Information processing as an integrating concept in 
organizational design. Academy of Management Review, pp.613-624. 
 
Upton, D.T. and A.P. Mcafee, 1998. Computer Integration and Catastrophic Process Failure in 
Flexible Production: An Empirical Investigation. Production and Operations Management, 7 (3 ).  
 
Zollo, M. and S. Winter, 2001. Deliberate learning and the evolution of dynamic capabilities . 
Organization Science, 13 (3). 

Andrea Masini – London Business School 19


