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TOOLISM: GENERATION OF MODE 2 KNOWLEDGE IN RESEARCH

Abstract

Business research is always criticised for lack of industrial relevance. Many 

researchers are inclined to use more established methods such as survey, econometric, 

or modelling. A survey maximizes generalizability but lacks precision and realism. 

Companies have real needs to improve their performance, but the survey method 

would hardly contribute greatly in these areas. This paper proposes a new research 

methodology, toolism, which can be used for generating Mode 2 (application) 

knowledge. It aims to bridge the gap between academics and practicing communities 

by improving the industrial relevance of business research. This paper illustrates the 

research protocols of toolism, its epistemological position as well as how it could be 

used for theory development. An industrial case is presented to demonstrate how 

toolism is used to generate Mode 2 knowledge. I have no intention to substitute, but 

rather complement other research methods and to encourage other researchers to 

adopt similar approaches in future.
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INTRODUCTION

Research in business management is always criticised for lack of industrial 

relevance (Pfeffer & Sutton, 1999). Many researchers are inclined to use more 

established methods such as survey, econometric, or modelling (Carter, Sanders, & 

Dong, 2008; Christensen & Sundahl, 2001; Tranfield, 2002). A survey maximizes 

generalizability but lacks precision and realism, and left little room for research on 

emerging problems and solutions that cannot be surveyed (Carter, et al., 2008; 

Scandura & William, 2000). Companies have a real need to improve their 

performance, but it is unlikely that this survey method will contribute greatly in these 

areas (Platts, 1993). As a result, the field of business management are in danger of 

becoming irrelevant. In this paper, a new methodology, ‘toolism’, is proposed to 

overcome the problem. The new methodology incorporated consultation approach,

multiple case study methodology (Yin, 1984), action research (Rapoport, 1970),  

process approach (Platts, 1993) and grounded theory approach (Glaser & Strauss, 

1967) to effectively capture and analyse Mode 2 (application) knowledge (Gibbons, 

Limoges, Nowotony, Schwartzman, Scott, & Trow, 1994). Mode 2 knowledge in a 

practical sense is very difficult for researcher to capture, and neglecting these 

information might created different interpretation of the findings. Unfortunately, 

many researchers had chosen to simplify the findings and not to take this difficult-to-

capture knowledge for analysis. As a result, the outputs produced from a research 

could be of little value, if it is not reflecting the true use of practitioners. If this is so, 

the research community lives in isolation in an ivory tower to appreciate their own 

theories without being understood by the practising community. Worst still, if the 

researchers fond of using a more obvious but spurious variable than a right but harder 

to capture ones, this may mislead the practising community. This paper describes this 



new methodology and it is structured into four parts. Firstly, a 4-stage research 

protocol of toolism is described. Then, a practical industrial case is used to 

demonstrate the application of the protocols proposed. Thirdly, issues related to 

knowledge generation and theory development in toolism are discussed. Finally, the 

research philosophy and theoretical foundation of toolism is illustrated, and a 

comparison is made between toolism and  two traditional paradigm systems: 

positivism and interpretivism. 

RESEARCH PROTOCOLS OF TOOLISM

This section describes the 4-stage protocols of toolism. These research 

protocols were first developed when researching supply network strategy (Yee, 2004). 

They were initially based on studies of strategy interactions between multiple firms 

within a downstream supply network. Although initially developed to guide the 

process of mapping supply network strategy interaction, toolism has been proven to 

have wider applicability for new tool creation and theory development. As referred to 

Figure 1, the research protocols of toolism can be broken down into four main stages, 

namely:

Stage 1: Preliminary Exploration

Stage 2: Tool Development

Stage 3: Classification and Framework Development

Stage 4: Further Development-Refinement-Validation of the Tool and Framework  



Figure 1 Research protocols of Toolism

Stage 1: Preliminary Exploration

The first stage is to conduct a preliminary study of the researched issues. Because 

the researched issues are usually not well understood, thus it is always started with an 

exploratory study. In this stage, the conceptual development of a research is in its 

formative stage. A researcher starts to explore in the real world looking for new 

discoveries, provide possible explanation, and form initial understanding. This stage 

is the establishment of the conceptual understanding. During this stage of the research, 

the most important thing is to ensure that the research is adequately grounded in 

existing theory and validated by practitioners. The inputs from literature and 

practitioners are gathered, integrated, and synthesised to provide an ‘a priori’ 

knowledge for the research. During this stage of the research it is important to ensure 

that the researcher gained adequate understanding of the types of data is needed. Prior 
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research and past experiences are investigated to provide detailed information of what 

types of data are needed for the research. This is a substantial part of the overall 

process and involved the justification and validation of information from three major 

sources:

(a) the literature: the literature is reviewed to provide past experiences and prior 

research, 

(b) the subject firms: interviews with relevant companies’ personnel to understand 

what set of data they are working with, how is their interpretation on this data, 

and what tools or methods used, and

(c) the consultancy firms: interviews with consultants who had dealings with 

similar jobs and the methodologies used. 

Among the typical research questions used at this stage are:

 How a job or an operation is carried out in a firm? 

 What is going on? What are the key issues?

 Who are involved? When and how they got involved?

 What are the key variables? 

 How many variables are involved?

 How are variables related to each other?

 What methods are used?

The aims of this stage are:

 To understand the latest developments in the researched issue.

 To understand the underlying principles and concepts of dealing with the 

researched issue.



 To understand the variables and forces involved.

 To understand how firms manage, control, and adapt in the research 

environment.

 To discuss the current approaches (techniques or tools) if any for managing an 

environment.

 To discuss the shortcomings of current approaches in practice.

 To understand the industrial need for a structured approach.

 To seek advice and opinions on how to better manage the environment.

From the three inputs of literature, subject firms and consultants, an initial 

understanding provide basis for the development of a conceptual framework and a 

preliminary tool. Other required outputs from stage 1 are:

1. Overall structure of the operations/tasks

2. Specific steps/procedures

3. guidelines for tool development/selection 

Stage 2: Tool Development

The second stage is the application of the preliminary tool extensively in a 

number of companies (i.e. multiple case study) using consultation approach and 

action research (Rapoport, 1970). This stage of the research set out to apply the tool, 

which has been developed in the first stage both to test it, and to develop and refine it 

in practical situations (i.e. lab test). The role adopted by a researcher in the action 

research is a ‘facilitator’ to catalyse and guide the company managers in the process 

of using the tool. Unlike a consultant, the researcher’s role is to guide and structure 



the process; he or she does not try to impose his or her own views over the company. 

According to Rapoport (1970) “Action research constitutes a science with a different 

epistemology.” They further stated, “…as a procedure for generating knowledge, we 

believed it has a greater potential than positivist science for understanding and 

managing the affairs of organisations.” In this stage, the researcher should conduct a 

consultation workshop and ensure the following:

1. to form a multi-disciplinary team,

2. to appoint a team leader,

3. to ensure the right level of the organisation is involved, and

4. to ensure a senior level executive is involved or sponsored the project, such as 

a CEO.

The key for implementation is for people from different departments to 

participate in the workshop using the tool. Active participation from different 

departments will increase the speed of obtaining sufficient information and accelerate 

the process of learning how to use the tool. Testing is done by the application of the 

tool in the participating companies. The main objective of the testing phase is to 

determine whether the tool did provide a practical sense to the firm. In order to 

investigate this, three evaluation criteria in process approach are used: feasibility, 

usability, and utility (Platts, 1993).

Stage 3: Classification and Framework Development

In this stage, information collected using the tool is used for theory 

development. The process involves the integration of theory building and framework 



application through continuous modification-refinement-validation of the preliminary 

framework. If the toolism process is broken down into the ‘process approach’ and the 

‘multiple case study approach’, it would enables the development of a tool that 

produce ‘process knowledge’, as well as enables the further theory development that 

produce ‘content knowledge’. Thus, data captured from stage two is extracted for 

analysis at this stage. More evidences are used to validate the framework. 

Categorisation method is used to classify variables in one situation as the purpose is to 

organise the world better. Matrices may be developed to identify characteristics of 

new variables. Matrices are used as basis for framework development. The generation 

of knowledge in this practical sense is similar to Mode 2 management research. 

According to Gibbons et al., (1994) Mode 2 is “characterised by a constant flow back 

and forth between … the theoretical and the practical … discovery occurs in contexts 

where knowledge is developed for, and put to use, while results which would have 

been traditionally characterised as applied – fuel further theoretical advances.” 

Generation of Mode 2 knowledge enables the development of practical and useful 

framework.

Stage 4: Further Development-Refinement-Validation of the Tool and 
Framework

In this stage, researcher is testing the wider applicability of the tool in a 

number of cases and at the same time identifying the emerging industry issues for 

further theory refinement of the framework. A workbook is usually recommended to 

be developed for further independent test. At the initial stage of tool development 

from cases 1 to 6 in stage two, the tool is modified in order to suit its application. 

Modifications are made on the basis of anomaly found during the research (lab test). 

After a number of modifications were made, the number of changes required will 



logically be reduced and the tool is refined. The main aim of the tool testing is to 

refine the tool and to ensure that a tool can, as far as possible, can be applied in a 

wider industrial context. 

Figure 2 Percentage change versus case study number for development 
and application stages

Figure 2 indicates a general pattern of the percentage of change in the process 

versus case study number. For an initial tool development, the percentage of change 

decreases for the first few cases. There may be an increase in the percentage of 

change due to a substantial modification. However, after the fourth case, the process 

is stabilised. The same pattern will occur in the further testing cycles by practitioners 

across different industry sectors. These changes are mainly due to different industries 

context, and it does not affect the main structure of the tool. In general, the percentage 

of change in the tool will decrease significantly with the number of cases (Platts, 

1993). Overall, when the changes are reduced to a minimum level at the fourth to 

sixth cases, the researcher should stop testing it (i.e. lab test). Researchers are 

encouraged to compile all relevant information and publish a workbook to facilitate 

independent testing work (field test) by practitioners in a wider industrial context.

Percentage 
change (%)

Researcher 
(development)

Practitioners 
(application)

Case study number1   2   3   4   5   6     7-14    15-30

Further testing 
cycles



Research can be continued with keeping track of the usage of the tool (i.e. after the 

companies have bought the workbook). Alternatively, the researcher could also 

provide consultation services (i.e. through starting a consultancy firm) to further 

encourage more companies participation. However, in order to avoid the process of 

using the tool is too person dependent, companies are encouraged to appoint an 

independent facilitator (usually someone from the firm itself). Ideally a facilitator 

should have little previous experience so that he/she would has to rely on the 

prescribed process according to the workbook to ensure independent testing. The use 

of an independent facilitator is important to increase the general applicability of the 

tool (Platts, 1993). 

At this stage of research, the initial framework is also refined iteratively based 

on Yin’s multiple case study method. Again, modifications of framework are made 

based on anomaly found during the research. According to Christensen and Sundahl 

(2001), anomaly serves as objective of researchers to improve theory – because 

discovery of a new phenomenon that the existing theory cannot explain is the 

enabling event that allows researchers to build better theory. In this sense, data 

generated from the tool is repetitively used as basis for framework refinement. 

APPLYING TOOLISM IN A REAL LIFE INDUSTRIAL CASE

This section illustrates how toolism was successfully applied in an industrial 

case project for generating Mode 2 knowledge. The unit of analysis was a supply 

network. Supply network is a relatively new concept, and still lacks clear definition 

and boundary. Despite the rapid growth of supply network research, effective 

strategies for supply network management are still in their infancy. Thus, the project 

started with exploring a regional supply network. 



Preliminary Exploration

In the selected region, a total of thirteen firms were visited. Primary data were

collected through structured and semi-structured interviews with twenty managers 

from thirteen firms. The interviews covered a broad range of topics from company 

background, industry structure, major network events, to future plans. Interviewees 

were those managers that came from various functions from customer service to 

supplier development. These were sales managers, marketing managers, logistics 

managers, delivery managers, warehouse managers, technical support managers, etc. 

Secondary data were collected through companies’ annual reports, archives, business 

magazines, product and promotional brochures, and newsletters. Findings from the

preliminary exploration above are used as basis for tool development.

Tool Development

At this stage of the research, a tool is developed by adopting and modifying a 

current ‘strategy charting technique’ from Cambridge Manufacturing Group (Mill, 

Neely, Platts, & Gregory, 1998). Based on the modified tool, conducting a workshop 

is appropriate for researchers to collect information from a group of managers. Before 

the beginning of the workshop, a multi-disciplinary project team was formed from 

various departments within an organisation. The purpose of the multi-disciplinary 

team was to obtain a more balanced view from various areas, and more input as well 

as verification from different parties. Once the project team was formed, a project 

leader was appointed. The project leader was responsible for co-ordinating the team 

and scheduling a workshop. Before the workshop an initial presentation was 

conducted by the researcher. The purpose was to brief the team about the objectives, 



benefits, time and information required for participating in the workshop. Each step of 

the exercise was clearly explained and the background materials (such as the research 

objectives, some relevant theories or frameworks, and previous examples) were 

distributed. This was to ensure that the team was familiar with the data to be collected 

and could prepare the relevant information prior to the workshop. The briefing 

meeting was organised about two weeks before the workshop. This provided ample 

time for the participants to read these materials and prepare some information. The 

workshop was conducted in the company’s meeting room. Useful information was 

generated and presented on strategy maps. Details of workshop running are available 

in Yee and Tan (2004). A series of procedures and guidelines were developed for the 

running of the workshop. The procedures and guidelines use in the workshop were 

named as a ‘tool’. The running of the workshop to implementing the tool is regarded 

as ‘tool testing’ activity.

After the workshop, each of the company in the study was contacted for 

validation. In order to increase the validity of the data collected, a number of site 

visits were carried out by the researcher. These companies were dealers, sub-dealers, 

and end-users within the region. To increase the validity of the research, secondary 

data were also be collected to triangulate the findings. Competitors’ newsletters, 

product brochures and promotional catalogues were among the targeted materials as 

secondary data to validate the information on competitors’ activities. In addition, the 

researcher also interviewed a number of customers and end-users to validate the 

information and enrich the findings. Through application of the tool (i.e. workshop 

and procedures), the researcher could identify many supply network strategy scenarios. 

A scenario refers to how a firm is interacting with other firms in a network.



The tool was first pilot tested in one supply network as discussed above. After 

that, a substantial change was made to the tool based on the inputs from the managers 

attending workshop. Then, subsequent supply networks were visited for a repetitive 

test in sequence. During the repetitive test, only minor modifications were required 

for each supply network. In general, the tool was iteratively refined through a 

repetitive test. The refinement of the tool is according to practical implementation of 

the tool in a real industrial setting. This approach demanded close involvement of the 

researcher within the companies. Deep involvement provides a richness of insight 

which could not be gained in other ways. As the test required close involvement of the

researcher and involved a prescribed process of applying the tool that is different from 

what an organisation would normally use, action research was clearly an appropriate 

method (Rapoport, 1970). Although action research has frequently been criticised for 

its lack of repeatability and hence lack of rigour, a growing body of academics 

recognises and supports action research as a valid research approach (Coghlan, 1994; 

Eden and Huxhan, 1996; Harland, Lamming, & Cousins, 1999). The role adopted by 

the researcher was however not that of a consultant who independently assessed the 

firm under study, making recommendations based on his or her observations, but was 

that of a facilitator who catalysed the process of applying the tool within the subject 

firm. Much attention was paid to ensuring that the personnel within the company 

participated fully in the process and that any decisions made were essentially theirs. 

The researcher’s primary role was to guide and structure the process; he or she did not 

try to impose his or her personal views over those of the company.

In order to ensure the building of a valid framework in this research, the 

validity of the research tool is important. Validity needs to be justified in a real 

industry context. Validity is defined as ‘the process of checking the extent to which 



the tool is appropriate to the task at hand’ (Kathuria, Anandarajan, & Igbaria, 1999). 

In other words, the tool must be capable of capturing and handling information 

accurately, be easy to operate, and present information that is easy for managers to 

understand and follow. In order to do this, the evaluation criteria from the process 

approach (based on feasibility, usability, and utility) were adopted (Platts, 1993). 

Feasibility refers to whether it is possible to follow the steps or procedures of using 

the tool. It is measured by the availability of information, timing and participation. 

Usability refers to how easy the tool is to be used. It is measured by the clarity and 

ease of using the tool, and the appropriateness of the workshop procedures. Utility 

refers to the usefulness of the tool in reaching the tool’s objective. It is measured by 

sub-criteria of relevance, usefulness and facilitation.

A major problem at this stage of the research is whether the means of 

measuring are valid. The primary concerns are the construct validity (whether the 

measurements reflect the phenomena under investigation) and internal validity 

(whether the conjectured relationships actually exist as opposed to outcomes resulting 

from spurious relationships) (Scandura & William, 2000; Bryman & Bell, 2007). The 

research aims to study the interactions (inter-linking and interplay) of strategies of 

firms within a supply network from a focal firm perspective. Data which need to be 

collected is the strategy interaction. Strategy refers to the key strategic elements that 

were identified from case studies companies. Interaction refers to the action-reaction 

of firms within a supply network. The strategy interaction should be measured in 

terms of a series of strategic activities planned and implemented by firms over a 

period of time within a supply network. The tool allowed the researcher to collect this 

data. Other research methods, such as a survey that captures cross-sectional data, 

providing a snap-shot of what is happening at a point in time, are not suitable for 



understanding strategy interaction in a network. Meanwhile, the strategy of a firm is 

not just a set of decisions or objectives for independent consideration. They needed to 

be applied in a real practical setting and traded-off to a certain extent to allow 

managers to pick up the most important choices. The higher the priority of a decision, 

the more strategically important it is to a firm. Less important decisions are 

considered as operational issues. The tool has enabled managers to sort out strategic 

data from operational data. This strategy data could hardly be collected through 

traditional data collection methods; such as interviews, observations, and archives. 

Consequently, the tool is appropriate and capable of solving the data collection 

problems. The data collected are grounded on construct and internal validity.

Classification and Framework Development

After the workshop and follow-up validation, raw data from the supply 

network are collected. The raw data consists of a series of related stories that can be 

broken down into different scenarios. Each scenario consists of several episodes. Each 

episode describes how a firm has implemented a strategic decision and the reasons 

behind this decision. There were many scenarios in a case due to a wide range of 

activities and multiple actors exist within a supply network. The information captured 

and presented according to a series of episodes not only could assist managers to 

monitor supply network strategy deployment and interactions over a period of time to 

determine appropriate strategies for the future, but also assist researchers to 

understand the pattern of strategic interaction among firms to determine the related 

causal relationships among strategies. 



Coding. In this research, the concept from open, axial, and selective data 

coding was used as the basis for data handling, interpretation, and theory development. 

Research findings from their ‘raw’ form were classified into categories, and a 

framework was built around this categorisation. Open coding was used to group 

certain concepts in a more abstract or higher order concept, and to explain what is 

going on (Strauss & Corbin, 1998). In this research, the strategy interaction concepts 

were grouped into categories in an iterative way. Then, axial coding is use to relate 

categories to their subcategories. The purpose of axial coding is to reassemble data 

that were fractured and subsumed under the categories. In this research, subcategories 

are the properties and dimensions of the categories. Relating subcategories to 

categories form more precise and complete explanations about the phenomena. Each 

category of strategy approach was understood more deeply according to the 

subcategories that consist of business objectives, competitive objectives, and 

decisions. The development and use of coding and categorisation systems in this 

research were facilitated by the use of an analysis worksheet. The creation and design 

of the analysis worksheet have incorporated the concept of the open and axial coding 

(see Figure 3).



Figure 3 Analysis worksheet

Year Descriptions Decisions Competitive 
Objectives

Business 
Objectives

Strategy 
Approach

As refer to Figure 3, raw data refers to a description of a particular strategic 

event of a firm. The ‘raw data’ was then axial coded according to three different 

strategic elements (subcategories), and open coded according to the strategy approach

(categories). The result of applying the analysis worksheet on the sample case from 

Figure 3 was demonstrated in Table 1 below. 

Raw data Sub-
categories

Categories

Axial 
coding

Open 
coding



Table 1 Coding raw data into episodes

Year Descriptions Strategic 
Decision

Competitive 
Objective

Business 
Objective

Strategy 
Approach

2000 Episode One
In year 2000, Firm C1 implemented an 
Assembly Line Improvement Plan 
(ALIP), and a Product Brand 
Promotional Plan (PBPP). The purpose 
of these activities was to improve the 
product feature. The ultimate goal was 
to increase market share at the expense 
of Firm C2. The move was 
characterised as an offensive measure.

ALIP
PBPP

Feature Increase 
market 
share

Offensive

2000 Episode Two
In year 2000, Firm C1 implemented a 
Service Network Expansion 
Programme (SNEP). The programme 
was characterised as an offensive 
measure.

SNEP Service Increase 
market 
share

Offensive

2000 Episode Three
In response to Firm C1’s offensive 
activities, Firm C2’s Service Plan has 
served as a defensive measure against 
Firm C1.

Service
Plan

Service Maintain 
market 
share

Defensive

2001 Episode Four
In 2001, in order to strengthen their 
offensive move, Firm C1 introduced a
Service Facility Acquisition Plan 
(SFAP) to acquire a service firm.

SFAP Service Increase 
market 
share

Offensive

2002 Episode Five
Firm C1 introduced a Joint Service 
Project (JSP) with the acquired service 
firm.

JSP Service Increase 
market 
share

Co-
operative-
offensive

2003 Episode Six
Firm C1 launched a Rental Business 
Plan (RBP) as an additional service to 
the customers.

RBP Service Increase 
market 
share

Offensive

2003 Episode Seven
Firm C2 launched a Rental Package 
(RP) to their customers.

RP Service Maintain 
market 
share

Defensive

Matrix development. Information in the form of episodes was captured by 

using the tool and analysed by an analysis worksheet. The result is presented in Table 

1 above. Each episode partially represented a story of strategy interactions and 

consisted of firms’ decisions, and competitive and business objectives that drive these 

decisions. By using the analysis worksheet, every episode was open coded into 

different categories of strategy approaches. During the research, six categories were 



identified, namely: offensive, defensive, diversify, cooperative-offensive, cooperative-

defensive, and cooperative-diversify. Thus, a matrix that consists of six quadrants was 

drawn to differentiate these strategy approaches (see figure 4). 

Figure 4 Supply network strategy matrix

As refer to Figure 4, all episodes from the analysis worksheet were attributed 

and grouped under the different quadrants according to their strategy approaches. For 

example, Episode one was classified as an “offensive” approach, thus it was 

categorised as offensive in the matrix. The strategy structure consists of the strategic 

elements of business objective, competitive objective and strategic decision. In this 

case, the terms of “increase market share” (representing business objective), “feature” 

(competitive objective), and “ALIP” and “PBPP” (decisions) were identified. The 

process of grouping similar strategy approach above is repeated for other cases until 

the characteristics of the strategy approaches to be identified in this research. 

Framework development. Having categorised all the episodes, a “selective 

coding” system was used as the basis for theory advancement. In this coding system, 

major categories were organised and related to a central explanatory concept in order 

to generate theory and embody a framework (Strauss and Corbin, 1998). This research 

Cooperative-
Offensive

Offensive

Cooperative-
Defensive

Cooperative-
Diversify

Defensive

Diversify



has gathered all major categories into a matrix. Two matrices were displayed side-by-

side in a framework to present the concept of action-reaction of two competing firms 

within a supply network (see Figure 5). Arrows were used to link episodes in 

sequence. For example, Firm C1 initiated Episode 1 in year 2000 followed by Episode 

2, Firm C2 had responded with a defensive move in Episode 3 and so on. A firm’s co-

operative measure that was supported by a particular external actor represented by 

arrows. For example, in Episode 5, Firm C1 was supported by Firm 11; thus an arrow 

was drawn to link Firm 11 with Episode 5. This shows that Firm C1 had utilised 

external resources to strengthen their strategic decision in Episode 5. With this kind of 

display on the framework, it assists managers to visualise the linkages among 

episodes and possibly develop causal relationships among the episodes.  

Figure 5 Supply network strategy framework
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This research has adopted the principles of open, axial, and selective coding 

systems for data analysis and theory development. Grouping the categories around a 

central explanatory concept is important because it facilitates the process of 

integrating and refining the theory. Each category has analytical power because it has 

the potential to explain and predict. Subcategories answer questions about phenomena 

relating to categories such as how, why, what reason behind and with what 

consequences, thus enhancing the explanatory power of the theory constructed.

Further Development-Refinement-Validation of the Tool and Framework

The development of the tool in the previous sections is similar to a process of 

lab test in engineering design. The workshop, conducted in a meeting room and 

closely monitored by the researchers, is similar to an experiment conducted in a lab by 

a scientist. Having developed the tool (in a lab test), the next step was the application 

of the tool in a number of firms. This step of the research required the researcher to 

set up a ‘field test’ procedure to apply the tool that had been developed. Field tests are 

needed to further develop and refine the tool in many more practical situations. 

In order to help companies to conduct field test themselves, a workbook was

built. The workbook helps other companies use the tool independently from the 

researcher. The workbook was compiled when the tool application results seem 

converged in the initial lab test. The convergence of tool application results was

measured or determined by the degree of changes made to the tool. When the 

percentage changes to the tool has been reduced to a minimal level (no more major 

modifications required in a number of cases consecutively), the tool is considered 

stable. Sometimes the first round of lab test is insufficient. The researcher may have 

to continue a second round until no more major modification is required. 



This convergent principal is similar to Yin’s (1984) replication logic in case 

study research. The workbook provides guidelines for using the tool. Independent 

facilitators appointed by companies could use the workbook to facilitate the process 

of using the tool. With the use of independent facilitators, the workbook will also be 

validated. A validated workbook is important to facilitate further independent field 

testing of the tool in future. I have not attempted (not the purpose of this paper) to do 

this in my work. However, it is hoped that this study could lay the foundation for 

further research work in supply network strategy. Further work could use the 

framework and the tool methodology to generate more data in a wider industrial 

context in order to identify similar patterns of occurrence which might then lead to an 

identification of causal relationships within network strategies.

DISCUSSION

One of the most challenging tasks in research, associated with the 

development of a body of knowledge, is the capturing of accurate information. The 

collection of accurate information, in a practical sense, is very difficult to achieve 

especially in this research project. Because of this, network strategic theory has 

remained empirically rich and yet conceptually abstract. This research has therefore 

been concerned with ways of capturing accurate Mode 2 data in an effective way. It 

has resulted in a new methodology called ‘toolism’.

Building Theory from Toolism

In this section, the implications of toolism for theory development are 

discussed. As seen in Figure 6, the research began by exploring a supply network, 

conducting workshops, and developing a tool to capture relevant network strategic 



data. The tool enabled network strategy data to be captured and displayed on 

meaningful strategy maps. The map enabled the complexity of information to be 

reduced to a level that could be analysed by managers. Each strategy map is used to 

represent a scenario from the case. Because there are many scenarios in one case, 

different maps were used to capture different scenarios. Each scenario contained 

several episodes, which represented a strategy approach of firm such as offensive, 

defensive, diversify, etc. A matrix was used to differentiate strategy approaches in 

each episode. Similar strategy approaches were grouped together under the same 

category in the same box. The matrices of competing firms were then put side by side 

to show how the relationships of strategic behaviour appeared in the supply network.

Four main issues were considered for theory development:

(1) to generate inputs from practical experiences (the tool),

(2) to develop a new classification scheme (the categories),

(3) to achieve theoretical data category saturation (the matrix), and

(4) to hypothesise causal relationships (the framework).



TO CAPTURE AND 
UNDERSTAND THE 
INFORMATION

Map 1

Map 2

Map 3

Episode 1

Episode 2

Scenario 1

Episode 1

Episode 2

Scenario 2

Episode 1

Episode 2

Scenario 3

Episode 3

Strategy approaches

TOOL WORKSHEET MATRIX FRAMEWORK

TO ANALYSE AND 
CODE THE 
INFORMATION

TO CATEGORISE 
AND STRUCTURE 
THE INFORMATION

TO DEVELOP CAUSAL 
RELATIONSHIPS AND EXPLAIN 
THE INFORMATION

Figure 6 The process of theory development in Toolism (adopted from Yee and Platts, 2006)



(1) To generate inputs from practical experiences (the tool). The tool has a 

clear use for operating managers.  It enables them to build a ‘Landscape’ of their 

supply network, to read competitors’ movement, to identify markets, and to recognise 

opportunities for utilising network resources. The framework enables managers to 

consider relevant factors to guide supply network analysis. This research contributes 

to the literature on the definition of network strategy approach and provides new 

vocabulary for specific network managerial situation. In other words, the research 

attempts to characterise the network strategy approaches to offer a more precise 

meaning by discovering the reasons behind an action in a practical setting. A 

definition that incorporates practical meanings provides better understanding and 

more useful inputs for theory development. Theoretical development based on 

practical implementation is essential for academics and practitioners. Although I have 

only used the tool in a restricted range of companies, I believe that it has much wider 

applicability, and this is an area for further work.

(2) To develop a new classification scheme (the categories).This research has 

introduced a new classification scheme for the network strategy approach. The 

purpose of introducing new classifications is to capture the complexity of network 

strategies in a simple and easy to understand way. This classification leads to the 

development of a few strategy approach categories that represent typical network 

strategy interaction behavioural patterns. These patterns are represented by using 

strategic elements that consists of business objectives, competitive objectives, 

strategic decisions, and the links among them. The research has revealed and 

crystallised these complicated interactions into six simple and easy to understand 

strategy approach categories. An effective classification approach can be critical to 



theory development. It provides a profile rather than procedure-oriented knowledge. 

While procedure knowledge provides more practical oriented guidance to enhance 

management practices, profile knowledge improves understanding about network 

strategy by providing more descriptive, structured and visualised information for 

managers as well as academics. Classification and profile knowledge provide a 

background for strengthening the theory construction about the researched object.

(3) To achieve theoretical data category saturation (the matrix). One major 

concern about toolism is that they provide little basis for generalisation. Because 

toolism are usually based on very few cases, it is difficult or impossible to generalise 

from the research. In order to improve the generalisability of this research, theoretical 

data saturation was considered (Strauss and Corbin, 1998). The use of theoretical data 

saturation is based on the rationale that it provides “analytic generalisation” instead of 

“statistical generalisation”. “Analytic generalisation” refers to the use of preliminary 

developed theory as a template with which to compare the empirical results of the 

case study, and when two or more cases are shown to support the same theory 

consecutively, “replication” is considered achieved (Yin, 1984). A category is 

considered saturated when no new information seems to emerge during the data 

coding process (Strauss and Corbin, 1998). In this research the matrix was repeatedly 

refined in several supply networks. As the empirical results contrast with the initial 

categorisation system, an anomaly was discovered, then modification will be carried 

out. The matrix can be continuously modified and refined until similar results are 

obtained from two or more cases consecutively, and convergent evidence is achieved 

(Yin, 1984). However, the current research has been based on a few cases and thus the 

scenarios within a single supply network are not independent from each other. This 

limits the ability to generalise the findings. Nevertheless, according to Glaser and 



Strauss (1967), it is not necessary to test theory that has been generated by a grounded 

approach. Eisenhardt (1989) advised that saturation is often coupled with 

consideration of time and money available. This research has laid a good theoretical 

foundation and novel knowledge. Possible future research could use these findings as 

a priori knowledge.

(4) To hypothesise causal relationship (the framework). I believe toolism has 

applicability for academics studying supply network strategy. It facilitates the 

collection, analysis and categorisation of data that underpins the development of 

theory.  Figure 6 above illustrates how I envisage toolism being used in the theory 

development process. Toolism allows information from cases to be captured and 

analysed. Each episode can be analysed to identify the strategic behaviour involved. 

The framework provides a comparison of strategy interplay between two competing 

firms. As researchers, we might start to speculate why, and in what circumstances, 

particular forms of strategy interactions arise. We could then hypothesise causal 

relationships of strategic behaviours across several scenarios or cases in an attempt to 

look for similar patterns of occurrence. For example, what decisions tend to precede 

or follow from what. If a sufficient number of core patterns are found to have some 

concurrent validity, we might then be in a position to start building useful theories. 

Although the implication of such developments for developing supply network 

strategy theories is clear, this paper is more concern about the development of a new 

methodology system, toolism. Next section discusses the philosophical position and 

theoretical foundation of this system. 



Philosophical Position and Theoretical Foundation of Toolism

The philosophy of one’s research is about the way in which the researcher 

views the world. Today, there is an ongoing debate in the field of management about 

choice of research philosophy between two competing paradigms: positivism and 

interpretivism. A positivist assumes that the social world can be measured objectively. 

A positivist is a system of philosophy based on things that can be seen or proved such 

as cars, machines, or furniture (Bryman & Bell, 2007). The second philosophical 

position, interpretivism, proposes that reality is actually socially constructed and must 

therefore be inferred from the meanings of the social actors (Bryman & Bell, 2007). 

The first philosophy gives rise to scientific knowledge, and the second contributes to 

philosophical understanding. The debate is always framed in terms of a choice 

between the generation of knowledge is either more towards science (Positivism) or 

social science (interpretivism). However, there are other important kinds of 

knowledge beyond these two apparent dichotomies. It is known as Mode 2 

(knowledge produced in the context of application). A great amount of research 

currently underway is of this kind of knowledge generation (Tranfield, 2002). 

According to Gibbon et al. (1994), Mode 1 refers to traditional modes of knowledge 

production according to accepted disciplinary criteria and influenced by the norms of 

scientific enquiry such as from the paradigms of positivism and interpretivism. Mode 

2 builds on scientific and philosophical knowledge. This new accumulation of 

knowledge is outside the boundaries of established science, but always drawing on 

science and social science to solve problems in the world of practice (Tranfield, 2002). 

This form of knowledge generation is usually associated with real industry application. 

In a real practical situation, management researchers are adopting a more pragmatic 

view by solving real life practical problems in a real world. Managers are concern 



about solution of problems rather than research philosophy or knowledge generation. 

Solution to problems is considered as practical knowledge. Practical knowledge is 

also accepted as one type of knowledge (Gibbon et al., 1994), but may be difficult to 

generate. The generation of practical knowledge may view this research from a 

different perspective and thus it has a different epistemological position. Research 

aims to generate practical knowledge may be treated as an ‘applied science’. The 

question now is whether we treat the field of management as science, social science, 

or applied science.

Is management ‘science’, ‘social science’ or ‘applied science’? Traditionally, 

much of the research into the field of management has been done within a positivism 

(natural science) and interpretivism (social science) paradigms. Treating management 

as science, a positivist considers data on tangible objects and their physical 

movements which is more to the position of the natural scientist (Saunders, Lewis, & 

Thornhill, 2007). Positivist concerns whether or not the social world can be studied 

according to the same principles as the natural sciences. At the position of natural 

science, a researcher is comfortable with the collection and analysis of observable 

facts. The epistemological position of positivism affirms the importance of imitating 

the natural sciences whereby the role of research is to test theories (Bryman & Bell, 

2007). Knowledge is based upon the observation of phenomena, their explanation and 

ultimately prediction.  Research method involves experimentation and control of 

variables with a key test of repeatability and generalisation of results.

When addressed from the viewpoint of a social science discipline, the 

interpretivist concerns with the feelings and attitudes of the social actors. 

Interpretivism is an epistemology that advocates that it is necessary for the researcher 



to understand differences between humans in their roles as social actors (Bryman & 

Bell, 2007). The study of social world requires a different logic of research procedure, 

one that emphasise how human as importance social actors make sense of the world. 

The research strategy in this sense requires the distinction between people and the 

objects of the natural sciences and therefore requires the social scientist to grasp the 

subjective meaning of social action. Social science is based upon the opinions of the 

social actors, their explanation and ultimately prediction (Saunders, Lewis, & 

Thornhill, 2007).  Research method involves case study and interview.

Both philosophical positions discussed above emphasise the importance of 

generating knowledge that answering the questions of ‘why’. When addressed from 

the viewpoint of an applied science discipline, the ‘how to’ questions rather than 

‘why’ questions predominate. The toolism developed from this research viewing 

management as an applied science and has a different epistemological position.

Toolists in an applied science perspective concern about practical solution to the real 

world problems. The research is answering the questions of ‘how to’ rather than 

‘why’, whereby it concerns with using scientific knowledge, and applying it to the 

problem of designing and building objects, artefacts or systems.

Knowledge generation in Toolism. The purpose of research is to generate 

knowledge to enrich the current body of knowledge. Traditionally, positivism and 

interpretivism are the two paradigms of knowledge generation in research. Knowledge 

generation in Toolism has taken a different perspective beyond these two apparent 

dichotomies and formed a new paradigm system. The development of useful 

knowledge relies on the development and acceptance of new paradigm systems. Kuhn 

(1962) defined paradigm as a set of scientific beliefs that make up a theoretical 



framework within which scientific theories can be tested, evaluated and revised. Kuhn 

argues that the history of science shows that scientific change occurs in series of 

‘revolution’ in which older ‘paradigms’ are overthrown by new paradigms that may 

be incompatible or even incommensurate with pre-existing knowledge. Once a 

paradigm has emerged, researchers continue to generate knowledge around the cycle 

of observation-classification-theory development track. A new paradigm makes 

assumptions about the function and purpose of scientific research in investigating the 

real world and results in the generation of a quite different type of analysis as it seeks 

to address specific industrial problems in a different way. Thus, the generation of 

knowledge in a new paradigm system has a different way of viewing the world. Table 

2 lists the differences between the traditional paradigms: positivism and interpretivism 

with a new methodology system, toolism. The comparison summarises characteristics 

that have been discussed so far. It enables us to differentiate between the three 

systems. It also allows me to envisage a new way of seeing the world in research and 

generate new knowledge to enrich the current body of knowledge (see Table 2). I 

have no intention to substitute a previous paradigm system, but rather to complement 

the existing paradigms and enrich the world with application knowledge. 



Table 2 Comparison of different research philosophy in the field of 
management

Field of study in Management

Positivist

(Natural Science)

Interpretivist

(Social Science)

Toolist

(Applied Science)

1. System of philosophy 
that based on things that 
can be seen and proved 
such as car or machines.

System of philosophy that 
based on feelings and 
attitudes of social actors 
that cannot be seen, 
measured, or modified.

System of philosophy that 
based on practical 
solutions to real world 
problems.

2. Science can be 
understood without 
considering cultural, 
social, political, and 
economics factors.

Science is a social process 
and cannot be understood 
without considering 
cultural, social, political, 
and economic factors. 

Science is determined by 
design, decompose, build 
products, systems, 
artefacts, etc. and provide 
solutions.

3. Science is Objective. Science is Subjective. Science is Pragmatic.

4. Theory testing. Theory building. Theory building.

5. Previous theories use to 
generate hypothesis.

Grounded Theory. Grounded Theory.

6. Generate Mode 1 
knowledge.

Generate Mode 1 
knowledge.

Generate Mode 2 
knowledge (application)

7. Quantitative. Qualitative. Qualitative.

8. Experiment, Survey. Case study, Interview. Action research, process 
approach and consultation.

9. Observation (Natural 
scientist to measure 
observable facts).

Interview (Social scientist 
to grasp subjective 
meaning of social action).

Tool application (Applied 
scientist to use tool for 
solving practical problem).

10. What is it? What do you think? How to do it?

11. Disciplinary. Disciplinary. Trans-disciplinary.

12. Normative. Descriptive. Prescriptive.

13. Large sample. 
(Deductive)

Small sample. (Inductive) Small sample, detail study 
at micro-level.(Inductive)

14. Statistical 
generalisation.

Analytic generalisation. Replication Logic.

15. Measurement 
procedure do not influence 
what is measured 
(Researchers are 
independent of the reality).

Measure in the social-
context (Researchers try to 
get inside the mind of the 
subjects to uncover 
meaning, opinions and 
values).

Measure in the 
application-context or 
practical experiences 
(Nothing can be measured 
without changing it).



Table 2 provides us a comparison of three different research philosophies in 

management. The comparisons are neither exhaustive nor mutually exclusive. In fact, 

the characteristics of any one paradigm become a matter of degree, rather than a clear 

distinction. I believe much of the research in the field of management has traditionally 

been done with an epistemology bias. As a result, researchers should try to mix 

research methods because the findings provide broader insight into issues being 

investigated and triangulate the findings. Most research aims to develop descriptive or 

normative theories.  Toolism is taking a different epistemological stance. It concerns

with application knowledge and addresses the question of ‘how to’ design new things

or solve practical problems. The aim of this paradigm is to create knowledge within 

an applied science regime rather than traditional science or social science paradigms. 

Research of this type sets out to develop and test tool, and then to operationalise the 

frameworks or theories, and finally provide managers with practical approaches to 

improving their work or operations. Testing the tool in this sense does not have the 

same type of rigour as testing in the true scientific sense. This is mainly because there 

is no control over extraneous. According to toolist, the tool is not independent of the 

test, and the test is not repeatable. However, in the realm of toolism, industrial 

managers more concern about practical results and are more interested in development 

and improvement than in the more experimental trial testing required by the principles 

of natural science. Thus the testing becomes as much a refining and developing 

activity as a verification activity.  This clearly illustrates the gap which still exists 

between toolism and the rigorous positivist paradigm.  The scientist will clearly feel 

uncomfortable with toolism approach. However, because the tool methodology was 

developed to meet the requirements of managers and as such is much more akin to the 

paradigm of the natural sciences (i.e. hypothesise and test), than to the more 



descriptive work typical of many of the social sciences. If the ‘positivism’ and the 

‘interpretivism’ are put at two extremes on a continuum, toolism will lay in between 

these two extremes and is located closer to positivism. In general, the generation of 

practical knowledge according to toolism has taken a combination position. For 

example, the research needs to take hard evident and observable fact like the natural 

scientist (positivism), to take the view points of its social actors (interpretivism), and 

helping the social actors to understand their world better and to solve their problems

(toolism). In other words, these different paradigms can sometimes coexist in the 

same study and complement one another. I strongly encourage management 

researchers to widen their horizons to embrace a different type of knowledge 

generation system with applying the toolism methodology in their research.

CONCLUSION

Toolism can be used as an effective research and management tool, to collect/capture 

network strategic data for the development of a framework and improvement of 

operations. It combines the consultation workshop approach to provide a new way of 

generating useful and relevant data from companies’ managers. In other words, it

allows academics to acquire and structure data on strategic network issues from the 

companies’ managers. It proved successful in helping company managers to generate 

relevant strategic information for decision making. It enables integration of company 

managers’ views, allows communications and clarification of information, and 

facilitates the identification of the most important network strategy connections 

having traded-off those less important ones. These unique features are rarely found in 

the literature. By using inputs from the managers in the workshop, toolism allows the 



collection of more accurate and valid data for analysis. This shows that the research 

tool provides greater benefit and capability in the collection of useful and relevant 

information than a conventional case studies method that relies mainly on interviews 

and secondary data.

The four-stage research protocols of toolism are broadly similar to Yin’s (1984) 

research protocol of multiple case study that consists of “develop theory, select case, 

design data collection protocol, visit first company, gather data, draw cross case 

conclusion, modify theory, and write cross case report, visit second company…visit 

third company…” The main contribution is to provide an effective data collection 

method especially suited to capture Mode 2 knowledge. The key lesson learned from 

the cases is to effectively capture relevant data for analysis, and then improve current 

classifications and body of knowledge.

From this paper, the research has integrated the multiple case study method, 

consultation approach, action research and process approach for data collection, tool 

and theory development. The key feature of this integrated research methodology is 

its ability to continuously generate knowledge to modify the theoretical framework 

and enable continuous application and refinement of the tool. Although the idea of 

combined research methodology is not new, however, the capability of capturing non-

conventional data is very useful. Furthermore, an integrated process of toolism that 

provides new theory exploration and preliminary tool creation-refinement-validation 

allowing this research in meeting two research objectives concurrently, which is rare 

at the current moment. Therefore, it possesses more novel knowledge development 

that combines theoretical exploration and practical implementation. As discussed 

earlier, it is not my objective to propose a methodology to substitute, but rather to 

supplement the current case based research method. 



The main benefit of toolism process is that it results in Mode 2 knowledge that 

is directly applicable to industry. Practising managers can use this knowledge without 

having to modify or adapt it to their situations. Furthermore, toolism is not only 

relevant to practitioners but follows the systematic enquiry of scientific research 

method. The combine methodology generates relevant data from practical experiences 

meeting both the practical and academic requirement. The documented outputs using 

toolism could be retrieved for future usage. Further improvement of the tool will 

enable it to capture data that cannot be captured initially. In other words, the 

advancement in technology enables new knowledge discoveries and development.
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