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ABSTRACT 

Competitive tendering in the form of  sealed bidding has traditionally been widely 

adopted in the construction industry as the principal method of  procuring 

construction contracts.  Bid decisions by contractors in tender submission require 

the formulation a competitive bidding strategy and the determination of  the tender 

sum. Although recently variations in the method and procedures for the 

procurement of  projects in both the public sector and private sector have emerged 

competence in winning contracts in the task environment of  competitive bidding 

remains a significant impact on the business turnover and the performance of  the 

contractor’s organization.   

Research into competitive bidding behaviour in the discipline of  construction 

research has been founded on the classical approach formulated by Friedman and 

Gates in 1956 and 1967 respectively.  The conventional approach to bidding in 

practice has been commented as being intuitive and intractable. Thus, the central 

idea of  the two classical papers was to pose a rational and systematic approach to 

bidding practice through the introduction of  the concept of  optimal expected profit 

and the formulation of  a probabilistic model as a decision tool.  Whilst the 

precision of  the method to determine the probability of  winning has generated 

heated debate in the construction research community, the classical approach to 

bidding problem has evolved as a core research area in the discipline of  construction 

research since the 1970s. 
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A systematic analysis of  the literature revealed that the lack of  knowledge transfer 

between the development of  decision tools in the research community and the 

application of  such tools in practice has been conceived as the basic problem in the 

field.  Surprisingly, despite the continuous development in the precision of  the 

mathematical modelling techniques and the revolutionary technological 

advancement in the complex decision support systems during 1990s, the problem 

remains.  Bidding practice in the millennium remains heuristic in nature featuring 

decision-making based on experience, judgment and intuition.   

This research makes an important contribution to this key problem.  The primary 

goal of  the study is to provide an insight into the essence of  the heuristic approach 

to bidding strategy in practice.  An empirical study was conducted to explore the 

approach to bidding strategy contextualized in two sets of  longitudinal bid incidents 

submitted by two contractors.  The research adopts an interpretive approach in 

which the inquiry process is designed to explore, conceptualize and integrate the 

emerging themes from two distinctive perspectives: the approach in practice by the 

practitioners and the approach in academia by the researchers.  Bid incident 

analysis and content analysis with the use of  cognitive mapping were used to 

facilitate the collection and analysis of  data from the two distinctive sources: the 

descriptive account by the bidders and the normative representation in the literature.  

The discovery from the explorative study has led to the construction of  a novel 

conceptual framework to understand the nature of  heuristic approach to bidding 

strategy in practice. The inquiry into the foundation of  the theoretical framework 

reveals the evolution of  bid models and throws light to the way in which the 

progress of  the body of  knowledge has been confined by the paradigm-bounded 

mental model implicated in the classical models and a fundamental misconception 
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of  the complexity of  bidding in the built environment. The insight displays the deep 

rooted structural problem in the development of  bidding models since the 1960s 

and poses a new perspective for a realistic and significant conception of  the 

structure and operation of  competitive bidding in the built environment  
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Chapter One: Introduction 

1.1 Background to the research 

Competitive tendering has traditionally been widely adopted in the construction 

industry as the principal method of  procuring construction contracts.  Although 

recently variations in the method and procedures for the procurement of  projects in 

both the public sector and private sector have emerged competence in winning bids 

for construction contracts in the environment of  competitive tendering remains a 

significant impact on the business turnover and the performance of  the contractor’s 

organisation.  Tendering requires the determination of  a bid for the work. Bidding 

in practice is heuristic in nature featuring decision-making based on based on 

experience, judgment and intuition.  The lack of  knowledge transfer between the 

development of  decision tools in research and the application of  such tools in 

practice has been perceived one of  the key problems in the field.   

Research into the tendering and bidding process in construction has been founded 

on the classical model in presented in “A Bidding Strategy” by Friedman in 1956.   

A systematic analysis of  the relevant literature revealed that the lack of  knowledge 

transfer between the development of  decision tools in research and the application 

of  such tools in practice has been perceived one of  the key problems in the field.  

Surprisingly, despite the continuous development in mathematical techniques and 

the technological advancement in complex decision support systems during 1990s, 

the problem remains.  
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1.2 Purpose statement and research questions 

The motivation of  this study is to reveal the unbridgeable gap which has impeded 

the knowledge transfer between the advancement of  scientific methods in the 

research community and the heuristic approach to bidding strategy in practice over 

the past fifty years, (Dulaimi and Shan 2002).   

With this intention, an understanding of  the discrepancies between the approach to 

bidding strategy in mainstream research which has been rooted from Friedman’s and 

Gates’ classical models and the approach in practice which is “heuristic in nature” 

becomes the central research focus of  this study (Friedman 1956; Gates 1967).  

With the aim to explore the approach to bidding strategy in practice, a pilot study 

was conducted at the early stage of  the research.  The study examined the bid 

pattern of  a construction organization and captured the critical issues that 

accounted for the winning bids.  The insight from this empirical study highlighted 

the difference between theory and practice and directed the research focus to two 

critical problems in the body of  knowledge: the inadequacy in understanding the 

heuristic approach adopted in practice and the inconsistence in the conception of  

bidding strategy exists between practitioners in the industry and researchers in 

research community.  
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The research questions 

Built on the understanding of  the knowledge gap established from literature and the 

pilot study, three research questions were posed to guide the discovery process:  

1. What are the inconsistencies in the classical approach to bidding when 

compared with the heuristic approach in practice?  

2. How can the representation of  bidding strategy be re-conceptualized to resolve 

the inconsistencies in the classical approach and to resonate the heuristic 

approach in practice?  

3. How has the classical approach framed the prevailing bidding strategy paradigm 

over the last fifty years and led to the unbridgeable gap in knowledge transfer?  

The purpose statement  

The primary objective of  the study is to provide an insight into the departure 

between the approach to bidding strategy in theory and the approach to bidding 

strategy in practice.  The ultimate goal is to explore a new perspective to seeing and 

resolving the departure between the practice of  bidding research in the research 

community and the practice of  bidding in the industry. Figure 1.1 presents the 

framework and the objective of  this study in a diagrammatic form. 
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Figure 1. 1 The objective and framework of  the inquiry 

 

1.3 Methodology 

In the literature of  bidding research, a set of  entrusted methodologies have been 

well established for the purpose of  the construction of  bidding model, testing of  

hypothesis, identification of  decision factors and development of  decision systems. 

However, as this study embarks a distinctive inquiry in seeking to understand the 

problem of  knowledge transfer and the nature of  heuristic approach in practice, the 

established methodologies are not appropriate for this research. This study adopts 

an explorative approach in which the framework and methods develop in light the 

emerging insight along the inquiry process. 
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1.4 The inquiry strategy and process 

This study searches for a breakthrough to an old problem in the field from a 

completely new perspective. In light of  the novelty of  the inquiry and the research 

questions it poses, the research design becomes a challenging task of  this research 

and a creative solution is needed.  Figure 1.1 presents a holistic picture of  the 

research design.  At the heart of  the discovery process is a “constructivist” inquiry 

in which the researcher constructs a context-bounded understanding from the 

sources available through the progressive stages of  interpretive analysis from 

exploration and discovery through to crystallization.  The approach is shown in 

Figure 1.2. 

Figure 1. 2 The research design and the inquiry process 
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In the explorative stage, a meta-analysis of  literature in bidding research was 

conducted to identify the knowledge gap.  This was followed by a pilot study to 

examine the bid pattern and to explore the approach to bidding strategy in practice.  

The research questions and the research themes grounded from the explorative 

analysis were then served as the guiding framework to guide the data collection and 

analysis in the discovery stage.  The discovery stage also included a 

cross-disciplinary search for new concepts to explain the emerging inconsistencies to 

the existing theory. 

The crystallization stage is a high level cognitive process in which the inconsistencies, 

the salient features, the patterns, the explanation and the relevant concepts 

discovered from the research are combined in a new structure.  The new 

representation crystallizes the emerging insight and provides a coherent and holistic 

insightful solution to the research problem. The term “insight” refer to an 

understanding of  the inner nature of  the things in general context; the term 

“insightful solution” refer to the re-structuring of  an entrenched problem from the 

theory of  human problem solving and Gestalt psychology.   

The notion of  crystallization is crafted by Richardson, (Janesick 2000; Richardson 

1994).  Richardson argues that the limitation of  the triangulation concept currently 

adopted by researchers lies in its assumption of  a single truth from a two 

dimensional perspective, this is too rigid to reveal the complexity in social life.  In 

contrast with the metaphor of  triangle, , the metaphor of  crystal “combines 

symmetry and substance with an infinite variety of  shapes, substances, 

transmutations, multidimentionalities, and angles of  approach” and therefore serves 

as a more useful validation concept than triangulation (Richardson 2000)). 
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1.7 The structure of the thesis  

Figure 1. 3 The concept development process in the thesis 

 

 

The structure of  the thesis is built on a concept development process as shown in 

Figure 1.3. Chapter 2 to Chapter 3 conducts a systematic analysis of  the literature to 

establish a conception of  the state of  the intellectual landscape. Chapter 4 and 

Chapter 5 develops a conception of  research problem and the structure of  its 

solution.  

Chapter 6 & 7 present the empirical studies and are two sequential steps moving 

from the stage of  exploration of  the departure to the discovery of  salient features. 

Chapter 8 develops a new conceptual and methodology tool, lens-perspective model, 

to enable the analysis and description of  the departure between the fundamentals in 

the classical theory and the observation in the real world environment. Chapter 9 

Conception of the State of Knowledge

Exploration of the Departure

Discovery of the Salient Features

Development of  new Tool

Crystallization of the Insights

Evaluation of the Contribution to Knowledge
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attempts crystallize the insights from the inquiry. The process starts from a critical 

review of  the history of  bidding research, a trace of  the origin of  the entrenchment 

in the classical approach to the proposition of  a new perspective to seeing and 

resolve the departure and an outline of  new pathways for research development.  

Finally, the conclusion chapter summaries the insights from the inquiry and 

discusses its contribution in the aspects of concept development and its 

implication for future development of tendering theory.  
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1.7 The methods and techniques  

The structure of  the inquiry process leads to a multi-method approach to collect 

and analysis data from the two difference sources: the literature for the approach in 

research and the empirical data for the approach in practice.  For the research focus, 

content analysis is used to examine the pattern of  a body of  literature.  In the 

explorative stage, the meta-analysis focuses on the pattern of  the research method 

and the knowledge contribution in the body of  knowledge.  The discovery stage 

searches for a deeper understanding focus on the problem representation. The 

technique of  cognitive mapping is introduced to make explicit the structure of  

problem representation.  

For the focus of  approach in practice, the goal is to capture context-rich 

information to reveal the salient features in both process and practice.  The 

conventional statistical bid pattern analysis and factors analysis techniques are 

considered inadequate and a bid incident analysis is formulated for this purpose.  

The bid incident analysis is a system of  techniques designed to nest the bid pattern 

obtained from a data set of  the contractor’s bid records and the contextual insight 

obtained from key informant interviews.  The method blends together an approach 

in bid competitiveness analysis  and critical incident analysis (Flanagan 1954) to suit 

the task environment. This method, developed by the writer, is experimental and 

found to be appropriate in the pilot study.  The method of  Member Checks (Note: 

is this the correct expression?? See the abstract at the end) is adopted a means of  

verification by which the interpretation from the interviews as well as the new 

problem representation are recycled back to the informants for comment. 
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1.8 Findings and Contribution to Knowledge  

The development of  bid models and bid decisions has evolved as a key research area 

in construction research.  The basis purpose of  this body of  literature is to offer a 

method or decision system of  bidding strategy for the use of  practitioners in the 

field. The lack of  knowledge transfer that has evolved is seen by several researchers 

as the central problem in the field and this discrepancy has been stimulating active 

interest in refining the existing techniques and introducing the latest technologies to 

develop new decision tools.  

This study addresses the inadequacy of  the conventional research techniques in the 

field and opens up a new source of  empirical evidence by introducing a technique 

named “Bid Incident Analysis”. This new method enables researcher to gain a 

context-rich insight into the salient issues in the task environment and the ways that 

these issues shape the behaviour.  

The findings are expected to add to our understanding of  competitive bidding 

behaviour from three important dimensions: first, the salient features of  the 

heuristic approach in practice, secondly, a new conceptual framework to represent 

the heuristic approach, and finally a critical discussion of  the way in which the 

prevailing paradigm of  bidding strategy has confined the body of  knowledge and 

impeded knowledge transfer in the subject area for over the half  century since from 

1950s to 2000s. 
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This insight is expected to re-conceptualize the representation of  bidding strategy 

and inspire a new pathway to study the complexity in the practice and process. In 

particular, it poses a new research agenda to explore the way in which the structure 

of  task environment shapes the cognition of  the decision agents and hence the 

strategic behaviour of  the bidders.  
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Chapter Two: An analysis of the intellectual landscape   

This chapter presents a systematic review of  bidding research within the context of  

the built environment.  The task of  this chapter is to review the status quo of  the 

intellectual landscape of  bidding research in the built environment focusing on the 

pattern of  the type of  knowledge contribution.  The method of  analysis is a 

modification from the meta-analysis developed by Betts’ and Lansley’s in study of  

the publication in Construction Management and Economics from 1983 to 1992.  

2.1 Background 

Bid modeling has been established as a prevalent problem domain which has had 

significant research and practical implications ever since Friedman’s founding work 

in the 1950s. There have been various different contributions since then, ranging 

from classical statistical modelling (Friedman, 1956; Gates, 1967) to the 

development of  advanced artificial intelligence decision support systems. (Moselhi, 

Hegazy et al.,1993; Li and Love, 1999; Chua, Li et al., 2001). 

Despite the large number of  empirical studies and model developments, it has been 

consistently reported that there is an obvious gap in the transfer of  knowledge 

gained from the research output to the industry concerning the use of  those bid 

models or systems (Ahmad and Minkarah, 1988; Oteifa and Baldwin, 1991; Shash, 

1993; Chua and Li, 2000; Dulaimi and Shan, 2002). For example, Dulaimi and Shan 

(2002) report that the general building contractors in Singapore do not make use of  

any statistical/mathematical technique or programme for determining their 

percentage mark-up. The results reflect the consistent phenomenon around the 

world that decision-making in practice is intuitive in nature. The surveys indicate 
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strongly that decision-makers in the industry rely heavily on experience and heuristic 

judgement. These observations reveal the current position that there is a lack of  

confidence in bid models and that the prevailing reliance on heuristic judgement is 

not catered for.  This seems to be the reason for the deadlock with respect to the 

application of  bid models in practice. The research attempts to revisit the 

approaches and methodology used in previous research and seeks to develop a 

suitable approach which would lead to a better understanding of  the use of  heuristic 

judgement in bid decisions.   

2.2 Formulation of a framework for meta-analysis   

Meta-classification 

In attempting to revisit the research approaches and methodology, this section 

develops a framework for conducting a systematic literature analysis of  bidding 

research in the recent decade. A systematic literature analysis, known as a 

meta-analysis, is an established methodology to develop the knowledge in a domain 

by a strategic overview and classification of  the dimensions and relevant methods 

employed Betts and Lansley (1993).  For example, Li, Cheng et al. (2000) carried 

out a critical review, and drew up conclusions concerning future research directions, 

for partnering research on the basis of  a systematic analysis of  material published in 

four leading journals over a period of  10 years. 
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Betts and Lansley (1993) state that “an established refereed journal is a repository of  

good and novel insights gained from data-based research, scholarly enquiry, rigorous 

analysis of  experience and careful logical debate about an issue or phenomenon”. 

Rather than using a single journal, the present review extends to construct the 

database from four leading established journals in the field of  construction 

management. The selection, following the method used by Li, Cheng et al. (2000), is 

based on the journals that receive the highest recognition in the research community, 

as identified in the study by Chau (1997).  

The database for the analysis is captured through a two-step process. Firstly, the 

literature will be scanned with a keywords search made for titles and abstracts using 

the terms “bid*”, “mark-up” and “tender*”.  Then, all the identified abstracts will 

be reviewed by the author to distill the relevant literature.  As this research focuses 

on decision-making in the adjudication process, as delineated in the introduction 

chapter, the literature relating to bid/no bid decisions, tender evaluation, consultancy 

price forecasting, fee bidding, and sub-contracting practices, as captured in the 

keyword search, was discarded for the purposes of  this analysis.  

This study develops a two-dimensional meta-classification framework to examine 

the identified literature focusing on the two questions of  what are the contributions 

do these research make as well as how these research are conducted. The two 

dimensions (contribution of  papers and source of  information) are adopted from 

Betts and Lansley (1993). Other dimensions such as subject of  study and stage of  

building life cycles, as used in their study, are excluded from this analysis as they are 

more applicable for the purpose of  classifying literature from a broader variety of  

different research topics, as in the case of  analyzing the publications within the 

journal of  Construction Management and Economics (CME). 
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On the other hand, the depth of  analysis for the selected two dimensions are 

extended to discuss the attributes and the method or analytical technique proposed 

as well as the type of  data captured under the theme of  “contribution” and “source 

of  information” respectively. Table 2.1 depicts the summary of  analysis using the 

proposed meta-classification.  A review of  individual literature classified under the 

dimensions will be presented in details in the following parts of  this chapter.  

 

Table 2. 1 Classification of  research by contribution and data  
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1994 1     1         1     1 

1995 2    1  1   2 1  1 

1996 3 1 2     1  2 2  1 

1997 2 1 1       2 2    

1998 1    1    1    1    

1999 4    2 1 1 1  3 2 1 1 

2000 2 1 1       2 1  1 

2001 3 1  1  1   3 2  1 

2002 4 4        4 4    

2003 2 2             2 2     

Total: 24 10 4 6 1 3 3 0 21 17 1 6 

    42% 17% 25% 4% 13% 13% 0% 88% 71% 4% 25% 
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2.3 Pattern of contributions 

Based upon the meta-classification established, this section identifies the overall 

pattern of  contributions and contrasts it with the pattern of  construction research 

in CME. Then, the discussion proceeds to summary and review individual 

contribution in details. The types of  contributions are further refined and grouped 

under six emerging research themes: regression modeling, statistical model testing, 

multi-criteria model, decision support system, pricing strategy in bidding and theory 

establishment.  

Figure 2. 1 Comparison of  types of  contribution 
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The “type of contribution” dimension focuses on the output of the research 

activities. Under Betts and Lansley’s framework, the contributions made by the 

research are classified into five categories of model testing or fitting; model 

building; system building; theory building/modifying, and insights. 

The results, as shown in figure 2.1, indicate that the types of  contribution in the 

classes of  model building, system building and theory building exhibit similar 

patterns among the research from the database in bidding and in CME.  The two 

classes of  model building (17%) and system building (25%) represent more or less 

one fifth of  research in bidding. There is a relative higher percentage in the class of  

system building in compare with that in CME database. The specific nature of  

bidding decision or the expertise in this group of  researchers included in the more 

confined database as compare with boarder research topics covered in the CME one 

may account for the higher proportion. 

With similar pattern identified in both database, the percentage of  contribution in 

theory building and modification is substantially lower than that of  all the four 

classes. The proportion is no more than 5% in both cases.  In fact, the need to 

developing theoretical framework in this distinctive discipline of  research in 

construction has been emerged as critical discussions among some experienced 

researchers in the community. (such as Betts and Lansley, 1993; Seymour, Crook et 

al., 1997; Li and Love, 1998). However, an analysis of  the debate on this 

controversial issue is outside the scope of  this study. 
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In bidding research, Runeson and Skitmore (1999) is the only one paper identified in 

the class of  theory building / modification. The authors attempt to establish and 

evaluate tender theory against the wider established frameworks under game theory, 

decision theory and auction theory. The review concludes that there is a need to 

develop a suitable theoretic framework for bidding research and such theory shall 

incorporate the influence of  market condition.  

Figure 2. 2  Model testing as the dominant type of  research in bidding  
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less than half  of  that in the CME database.  There are only 3 papers under the 

class of  insight, all of  which focus on investigating the pricing strategy of  

contractors from a different perspective. The lacking of  research in attempting to 

provide an insight into bidding seems to support the following criticism made by 

Couzens, Skitmore et al. (1996): 

“There are many texts on cost estimating and bidding strategy, but these are 

predominantly prescriptive and based either on unsupported theories or plain 

old common sense. What is lacking in the field, however, is some descriptive 

treatment of  “real world” contract bidding practices.” 

2.4  Regression modelling: Model building 

Classification of  contribution: Model building 

Developing complex ( largely static) new models for example for forecasting and decision 

making (often using statistical and econometric methods)   

Betts & Lansley (1993), p.245 

Chan, Runeson et al. (1996) examine the relationship between the general level of  

activities in the economy and the profit levels in the building industry by means of  

an empirical study of  211 records from one building contractor over a period of  28 

years (1910-1938). The candidate models are compared and interpreted against the 

assumptions within the general theoretical framework. The preferred model is 

selected on the rationale of  highest R2 and on its consistency with the general 

theoretical framework.  In conclusion, it derives a regression model (appendix 1) 

which explains approximately 71% of  the variability of  profit through nine 

independent variables: interest rate, percentage of  male unemployment, building 

material index, contract price, project size, residential building applications, wage 

index, fluctuation on the building material index, and actual contract cost. 
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The model indicates that profit levels are influenced by the value of  the contract and 

the condition of  the economy, in particular price movements and the level of  

general economic activity. However, there is no unique measure of  economic activity 

and all the economic variables tested represent some specific aspect of  activity and 

they are highly but not perfectly correlated. There has also been a problem with the 

construction of  consistent series of  economic statistics for the study. 

Acknowledging these limitations concerning perfect representation, the regression 

equations are not used to suggest some form of  theoretical relationships but to 

establish empirically the combination of  variables which together best represent the 

level of  economic activity. Further, the 29% unexplained variation in the profit level 

requires more precise study on the subject. It may be due to inaccuracies in the 

economic statistics, to failure to test relevant variables, to inaccuracies in estimating 

or to unsystematic changes in the actual construction costs.  

The empirical study has demonstrated the close links that exist between the 

performance of  the building industry and the level of  general economic activities. It 

challenges the crucial assumption of  some earlier studies which try to model 

mark-up patterns using only the number or identity of  competitors e.g. (Friedman, 

1956; Gates, 1967).  

Modelling project type and size 

Drew and Skitmore (1997) aim at modelling the competitive behaviour of  

contractors by measuring the effect of  contract type and contract size on 

competitiveness in bidding. Their empirical study is based on a data set of  190 

contracts collected from a single client, ASD of  the HKSAR over a period of  10 

years (1980-90).  The 15 bidders in the data set who made the most bidding 
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attempts have been selected for analysis.  

The study derives a regression model which explains approximately 25% of  the 

competitiveness variations. With reference to the global F-test statistics (F0.05=13.55, 

p = 0.0000, df  = 21, 754) and adjusted R square statistic of  0.253 69, it is concluded 

that the model is considered to be “statistically useful” for predicting 

competitiveness.  

The study adds to the previous study by Flanagan and Norman (1982) by indicating 

not only the existence of  a relationship, but also the relative effects of  the two 

variables: contract type and size. The regression model offers a powerful technique 

for predicting competitiveness and testing the reliability of  the prediction (Drew and 

Skitmore, 1997). 

For contract type analysis, a backwards stepwise regression eliminates two 

insignificant variables and rearranges the five contract types into these significant 

groupings according to their different levels of  competitiveness, namely  fire 

stations and hostels; police stations and secondary schools; and primary schools. 

Surprisingly, the statistical analysis produces results that seem to conflict with the 

heuristic judgement that would tend to group fire stations with police stations and 

primary schools with secondary schools in the light of  their design requirements. 

But the results indicate that the type of  contract has a much weaker influence on 

competitiveness than does the size of  a contract. 
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However, such observations may be subject to problems of  internal validity.  All 

five types of  contract in the sample are basically for similar constructions, as noted 

by Drew and Skitmore. In the construction market, projects are generally classified 

into two distinct sectors: building works and civil works. Within the building works 

sector, the types of  works may be classified as domestic, office/commercial, 

industrial, hotel and others1. All five of  the contract types in the sample belong to 

the category of  “others”. Thus, the sample may fail to represent the real variability 

of  contract types.  

Further, a review of  the project characteristics within the groups reveals that the 

degree of  standardization within each contract type has a positive influence on the 

competitiveness of  the bidders. They tend to be more competitive in the case of  

contracts with a higher degree of  standardization and of  larger size contracts.      

For contract type analysis, these observations appear to support the notion that 

bidders have preferred size ranges at which they are more competitive. Eight out of  

the 15 bidders were found to be significantly different in terms of  competitiveness. 

The authors identified five distinct competitiveness groupings and depict the pattern 

visually in a simplified graph. 

                                                 

 
1
 Classification used in the handbook of Davis Langdon & Seah International Ltd, a leading 

international  

quantity surveying consultant, 
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Figure 2. 3  Simplified representation of  competitiveness; 

 

1. Bidders have a preferred contract size range for smaller contracts 

2. Bidders have a preferred contract size range for larger contracts 

3. Bidders are more competitive on larger contracts 

4. Bidders are less competitive on larger contracts 

5. Bidders are largely unaffected by contract size 

Source: Drew and Skitmore, 1997, p.482 

 

Finally, Drew and Skitmore’s study highlights directions for future research 

concerning the development of  competitiveness models. Most of  the 11 suggestions 

relate to extending the sample of  empirical data to cover different dimensions such 

as the contract types, the range of  contract size, the grouping of  bidders according 

to their size or bidding strategy or adding one or more variables. The study may also 

be extended to include the examination of  sub-contractor behaviour or to 

determine the mark-up levels. Further study may also take into consideration 

international comparisons or a refining of  McCaffer’s longitudinal study from type 

of  contract to size of  contract. (McCaffer, 1984) 
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Surprisingly, in addition to varying the sample, the research questions seek to obtain 

a better understanding or interpretation of  the reasons why and how the size and 

type of  contract influence the competitiveness of  bidders have not been addressed 

by the authors. Neither do they address the need for further effort to develop the 

emerging conceptual model that represents the different pattern of  bidding 

behaviour.   

Discussion from findings 

The founding classical model by Friedman (1956) has been widely cited as an 

example of  the limited scope of  previous studies and on which additional work has 

to be undertaken. Chan, Runeson et al. (1996) comments that previous work on 

tendering strategies has been restricted to considering the mark-up as a function of  

previous success or failure in winning contracts irrespective of  general economic 

conditions. (Drew and Skitmore, 1997) study on the perspective of  competitiveness 

between bids is distinct from previous models on competitiveness within bids which 

focus on setting the best pay-off  mark-up level.  

It is generally acknowledged that Friedman’s single variable model focusing only on 

the number of  bidders does oversimplify the nature of  the problem.  The 

empirical studies support the argument that factors related to the economy and 

factors related to the project have an influence on competitiveness or the profit level. 

Work on the development of  a bid model tends towards incorporating additional 

variables such as economic related and project related factors. 
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With respect to the analytical technique, regression modelling has been adopted for 

both studies as the analytical tool to examine the relationship between the attributes. 

The studies have demonstrated that regression modelling is a useful analytical tool to 

measure the relative effect of  different variables on the dependent variable. Bid 

model development seems to be fragmented and to focus on selected dimensions of  

this complex problem. For example, the model for contract type and size explains 

only 25% of  the variability of  the profit level whilst the more complex model 

incorporating both project related and economic related factors using nine attributes 

explains 70% of  the variability of  the competitiveness. So far, there is no model able 

to manage the holistic relationship of  the factors influencing bid competition. 

Moreover, neither of  the models reviewed can provide a direct solution to the 

problems associated with decisions on the level of  a bid or the mark-up percentage.  

Representation of  the attributes and data collection appears to be a practical 

problem when constructing bid models. The study addresses the difficult and 

extensive effort that has been made to try to represent the economic activities.  

The representation of  non-quantitative data may require careful consideration. For 

example, the representation of  contract type in the study does exhibit problems of  

internal validity.  Apart from the representation issue, the regression model requires 

extensive data that can involve decades of  database accumulation, as can be seen 

from two studies cited previously which covered periods of  28 years and 10 years 

respectively. . Such a database may only be available in the case of  public service 

clients or a few exceptional established contractors which have maintained a 

systematic record of  bid data over time. 
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Although the two studies are quantitative, the judgement and interpretation of  the 

researchers do play an important role in explaining the observations and the 

selection of  the appropriate model. In the first case, the candidate model with 

highest R square value was not selected in view of  the inconsistency of  its 

assumptions with the general theoretical framework. In the second case, the 

researchers have noted the limitation of  the effect of  the contract types in view of  

the sample coverage and identify the effect of  a standardized project upon a further 

review of  project characteristic within each type. However, if  there is any weakness 

in the reliability of  the interpretation this may depend on the experience of  the 

researcher and may be biased by such subjective judgement.  

2.5 Statistic model testing or fitting 

Classification of  contribution: Model testing or fitting 

The testing of  statistical or organizational models, usually through statistical analysis, 

parametric studies, sometimes through discussion.   

Betts & Lansley (1993), p.245 

Skitmore and Lo (2002) demonstrates a method to construct Raftery curve (Raftery, 

McGeorge et al.,1997) both empirically and theoretically, helping to remove some of  

the difficulties in practice. The study examines the phenomenon of  bias and 

consistency by analyzing ten sets of  empirical data published from different sources 

during 60s to 80s with power/log bivariate regression. The analysis compares the 

systematic changes with reference to three common predictor variables number of  

bidders, contract value and contract type and the purpose of  estimate. 
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The study indicates systematic changes in shape (consistency) in relation to project 

type (building/engineering) and the purpose of  estimate (contractor’s 

estimate/engineer’s forecast). However, there is no evidence of  clear relationship 

exist between consistency and number of  bidders. After allowing for the systematic 

shifts (biases) relates to number of  bidders, there is no evidence in any systematic 

effect relates to contract value. The last two observations give contradictory results 

to some previous studies such as (Morrison, 1984). The result challenges the efficacy 

of  bidding models, which predict a decrease in consistency with increase in number 

of  bidders. 

Skitmore, Drew et al. (2001) develops bid-spread analysis as a mean to provide some 

explanations on the nature of  bids and their statistical properties. The empirical 

study examines the correlations in bid-spread to contract size and the number of  

bidders under lognormal distributions drawn from 7 sets of  independent data 

published in 80s and 90s. The lognormal distribution removes the statistic effects 

from the two most popular predictor variables and provides evidence on the notion 

that bids are entirely random.   

Skitmore and Lo (2002) develops a method attempting to simultaneously identify 

outliers and function type by systematically removing candidate (high) outliers in the 

samples. The reduced samples drawn from eight sets of  empirical data published in 

80s are then examining with censored normal and lognormal density function by 

goodness-of-fit test. The study also compares a range of  strategies to identify 

outliers recommended in previous literature. In view of  the absence of  a suitable 

theory, it is hard to interpret the result of  the comparison and hence precludes a 

conclusive evaluation of  the strategies. However, the author does make the 

conclusive statement that the distributions are intrinsically normal, with the addition 
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of  non-competitive bids in the form of  high outliers being responsible for the 

subsequent positively skewed appearance. 

Hypothesis testing 

Fu, Drew et al. (2002) and Fu, Drew et al. (2003) study the effect of  experience 

contractors’ competitiveness in bidding with reference to the conceptual framework 

of  organization learning. The two empirical studies are drawn from the same set of  

data from a single regular client, the HKSAR government, in the period of  1990 to 

1996.   

Fu, Drew et al. (2002) examines the correlation between the number of  bidding 

attempts and the contractors’ average competitiveness. Statistics indicates a positive 

correlation between the frequency of  attempts and the competitiveness. The study 

further conducts pairwise analysis for contractors competing in different levels of  

board bidding experience. The analysis indicates that the experienced contractors 

have no absolute advantage over competitors with equivalent bidding experience. 

The authors make the concluding remarks in distinguish a class of  “experienced 

market player” who bid competitively and consistently in the market. 

In another study of  Fu, Drew et al. (2003), the contractors are indexed as either 

inexperienced contractor (bid record being the first attempt in the observed period) 

and experienced contractor (subsequent bid records other than the first attempt). 

Empirical data are employed to tests the hypothesis that experienced contractors are 

more competitive than inexperienced contractor. The result of  t test provides 

evidence in supporting the assertion. The study also highlights the phenomenon that 

the effect of  experience would be more significant when the works packages are 
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highly standardized.  The observation echoes the observation in the previous study 

by Drew and Skitmore (1997). 

Dulaimi and Shan (2002) examines the attitude of  contractors in Singapore towards 

the mark-up size, in particular the impact of  the size of  the contractor. The 

contractors’ attitude is analysis under two groups of  medium size and large size.  

Forty key factors were identified by a questionnaire survey and the supports the 

hypothesis that contractor size has a significant impact on attitude towards mark-up 

size. The analysis indicates different emphasis by the large contractors and the 

medium-size contractors. The former one tends to be more concern with the nature 

of  the works while the later group concerns about the financial status more.  The 

survey also shows that bidding models and statistical techniques are not used by 

general building contractors. Mark-up size is generally determined by gut feelings 

based on experience and heuristic judgement.    

2.6 Multi-criteria Decision Model  

Dozzi and AbouRizk (1996) present a simplified approach to utility theory model 

using straight line utility function to resolve the complication in handling the 

complex decision criteria. The proposed model enables users to incorporate their 

risk preference in arriving the mark-up. The model provides a systematic procedure 

to quantify the subjective assessment of  a set of  criteria and pairwise analysis 

proposed by Saaty (1978) is adopted to calculate the relative weighting of  these 

criteria. The model has been programmed in visual basic and an example with a 

specific was used to demonstrate the implementation of  the model. 
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Chua and Li (2000) establishes a bid reasoning model using similar inferencing 

approach analytical hierarchy process (AHP) as proposed by Saaty (1994).  A 

questionnaire survey, developed from a pilot interview with 6 experience 

practitioners, is administered to identify the key factors and their relative weighting. 

The study conclude with a bid reasoning models with 28 factors structured with 4 

reasoning goals of  competition, risk, need for work and company’s position in 

bidding. The model is intended serves as the knowledge domain for the 

development of  a case-based reasoning decision support system. 

2.7 Decision support system 

 

Classification of  contribution: System building 

Development of  complex (largely dynamic or interactive) systems, for examples for 

operation management and decision making (often involves planning methods. AI, expert 

systems)  

Betts & Lansley (1993), p.245 

 

Table 2. 2 Summary of  System Building 

Year First Author Inferencing technique  

1994 Hegazy Neutral network (ANN) / Linear programming  

1995 Dawood Expert system (rule-based)   

1998 Fayek Fuzzy set  

1999 Li Neutral network (ANN)  

1999 Li Neutral network (ANN) / Expert system (rule-based)   

2001 Chua Case-based reasoning (CBR)  

Expert System (rule-based) 

Dawood (1995) develops a framework for an integrated bidding management expert 

system for the precast industry. The system is designed to provide information and 

knowledge to support mangers in mark-up decision as well as bid/no bid decision. 



An insight into heuristic approach to bidding strategy 
 

31 

In the system development process, it reviews and evaluates current approaches to 

bidding research and bidding practice. The knowledge elicitation process was 

conducted through semi-structured interviews to mangers and managing directors in 

the visits to eight major companies. In addition to interviews, the relevant document 

such as company procedure, systems and data were also collected.  

Based upon the evaluation and interviews, evidence shows that bidding decisions in 

practice are derived from a mixture of  gut feeling and experience. Whilst there is a 

need for more systematic approach, probability theories and neutral networks are 

considered as not sufficient to model bidding problem. The study conclude with the 

proposal for the integration of  expert system and information technology as a 

suitable approach to improve the decision making process. It reports that further 

development of  the system will be trying to quantify and investigate the significance 

of  the decision factors. The knowledge rule will also subject to further development 

to establish the reasoning through interview with experts.  

Fuzzy Set Theory 

Fayek (1998) presents a prototype for a bidding strategy model, named PRESTTO. 

The system provides a systematic methodology to assess the company objectives 

and various factors in setting mark-up for contractors. The system allow the user to 

select the decision attributes from a list of  pre-defined list of  93 factors complied 

from previous research on bidding. The prototype demonstrates the successful use 

of  fuzzy set theory to enable expert assessment in qualitative and approximate terms 

that suit the subjective nature of  the decision in actual situation.  

Finally, Fayek identifies the addition of  explanation facilities and formulation of  
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expert rules from the company’s experience being the directions for future 

development of  model.  

Neutral Networks (ANN) 

Hagazy and Moselhi (1994) presents an integrated system for the cost estimating 

and bid preparation process. In addition to the conventional estimating estimate, the 

prototype supports both of  the computation function and the more difficult 

judgemental decision for risk assessment and mark-up. The system also enables 

cashflow optimization and schedule planning.  

The current practice and user requirement are drawn from the author’s previous 

study through questionnaire survey to US / Canada contractor and the follow-up 

interviews with some local contractors Hegazy (1993).  In view of  the practice that 

mark-up decision is derived from intuition, Hegazy and Moselhi consider that 

neutral network based on analogy of  previous encounters is more suitable that 

computation or deep reasoning approach. Thus, the mark-up component provides 

solution from the inputs of  30 qualitative and quantitative factors with neutral 

network trained from a set of  past data elicited from a group of  contractors. 

Li and Love (1999) and Li, Shen et al. (1999) adopt a hybrid approach to integrating 

the rule-based system and neutral network in bid decision support system. The 

mark-up is derived by neutral network trained by a set of  past project. The 

“black-box” inferencing technique is the major weakness of  ANN system in gaining 

user acceptance.  The feature of  these two systems is to incorporate a rule 

extraction function serving as an explanation facility to the recommended solution.  

However, the extraction techniques stage at the stage is limited to give a partial 
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explanation with reference to very basic logic rules. In the first paper, the rule-based 

system is also used in the bid/no bid decision based on a set of  corporate policies 

and rules.      

Case-based Reasoning System (CBR) 

Chua and Li (2001) presents a case-based reasoning system (CBR) based upon the 

bid reasoning model previous established for this system. (Chua and Li, 2000). 

Different from the “black box” nature of  neutral network, CBR resembles the 

human judgement process by recalling and adapting similar solution from previous 

cases in the case library. The development of  CBR calls for a good understanding of  

bid reasoning and represent each case with all its essential features. Similarity 

measurement and adaptation is another technique requirement that have not been 

address by the author. The intelligence and implementation of  CBR requires the 

collection of  a set of  comprehensive cases to reflect the bid environment. 

2.8 Pricing strategy in bidding 

Classification of  contribution: Insights 

The contribution lies largely in the data, insights, discussion presented – the papers do not 

generate new models or theories or provides a basis for testing models and theories. 

However, they provide information in a more general way. 

Betts & Lansley (1993), p.245 

There are three literatures classified under “insight” These research attempt to 

explore the pricing behaviour of  contractors from different perspectives using 

different approaches ranging from the conventional AVONA test, questionnaire 

survey to unstructured interviews.. 

Effect of  Market Condition 
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Rawlinson and Raftery (1997) attempt to explore the links between market 

conditions and price behaviour. The paper consists of  two parts. Firstly, the authors 

conduct an empirical study to establish the effect of  market condition on the pattern 

of  tender price by a measurement of  average annual tender spread (difference 

between the highest and the lowest bid). A set of  bid data was collected from the 

Building Cost Information Services (BCIS) for tendering during the period of  20 

years from 1970-91 was analyzed using a coefficient of  variation and a coefficient of  

skewedness.  

The analysis concludes that the tender-spread displays significant and consistent 

patterns of  response to change in market conditions. In the second part of  the 

paper, the authors present an interpretive discussion on the bidding behaviour and 

strategy under the three distinct periods of  economic activity, the stable market 

1950s, the turbulent 1970 after the oil crash and 1980s follows the recessions.  

Cost-based strategy vs. price-based strategy 

Other than looking at a sample of  bid data, Mochtar and Arditi (2001) explores the 

current practice of  pricing strategy by administrating a questionnaire survey to 400 

US large contractors. The authors proposed four models to ranging from a pure 

cost-based strategy to pure market-based strategy with two hybrid strategies in the 

middle to represent a continuum of  pricing strategies. 

In addition to solicit the current practice of  pricing strategy as in a generic opinion 

survey, the questionnaire was designed to incorporate a simulation model to capture 

the change in pricing behaviour adopted by the respondents under eight 

hypothetical bidding scenarios. The scenarios were generated by different 
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combination of  3 external variables, the level of  market demand and the 

acquaintance of  the owner’s characteristics and competitors’ competitors’ 

characteristics. 

The survey concludes that contractors adopt predominantly cost-based pricing 

approach with an average strategy (1.6 in continuum models of  1 to 4). It represent 

a practice that “working a detailed cost estimate and then a markup set based on the 

company’s preference and market condition, with no cost adjustment”. In the 

markup decision, most of  the respondents rely on their intuition after subjective 

assessment of  the competition. The practice is line with the bid adjudication process 

described by McCaffer and Baldwin (1991) and Couzens, Skitmore et al. (1996) and 

the nature of  an optimizing decision as generally perceived under previous research. 

The study also identifies the three most significant internal pricing variables as 

marketing intelligence capabilities, annual contract value and the type of  client in 

most projects. But regarding change of  pricing strategy in the simulated models, no 

general trends were founded except the observation that the strategy consistently 

shaft towards more market-based in response to a known owner and competitors 

characteristics. In their final statement, Mochtar and Arditi recommend a shift from 

the traditional cost-based pricing strategy to a more market-oriented strategy. 

Contingency markup for risk 

Smith and Bohn (1999) investigate the current risk management practice of  small to 

medium size contractor. The research attempts to define the factors considered by 

these contractors in establishing their contingency markup. The discussion was 

drawn upon interviews of  12 contractors working on university contracts referred 

by two universities. But the procedure interviews and the limitation of  the study is 
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not discussed.  

The interviews reveal that contractors had no knowledge of  formal modeling 

techniques and they use a total cost approach based on their intuition and 

experience. In regards to the practice of  risk allowance, the contractors tend to 

“buffer” bids on uncertainty about the cost of  an individual work item by adjusting 

the unit rates to account for anticipated work difficulties. Sometimes risk 

contingency is also allowed as a percentage to the total cost. However, most 

contractors cannot afford to include line items for risk contingencies in 

consideration of  the factor of  competition, especially in the market where the 

competition is high. The conclusion also highlights the weakness of  current 

analytical modelling method in catering for the market/competition factor. 

Index for overall probability of  success and profitability 

Singh (1996) studies a data set of  14 bids submitted for airport construction 

collected from a single client, French Polynesia, over a period of  5 years. By 

analyzing the distribution of  bid prices placed on elemental cost items, the study 

develops a new methodology to provide the optimal location between low profits 

and reasonable bid prices in form of  an index, the overall probability of  success 

and profitability. The index can assist a contractor in checking whether their bid is 

within the optimal range which indicates a healthy performance. 
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2.9 Theory development 

Classification of  contribution: Theory building /modifying 

Development or modification of  theory, for example, whilst application of  maintstream 

management theory to construction would fall in model testing category, development of  

that theory to fit construction would fall here. 

Betts & Lansley (1993), p.245 

The classical models by Friedman and Gates in 1950s have been the most widely 

cited research is bid modelling. On one hand, these works have laid the groundwork 

to establish the theoretical framework for future research, on the other, their 

over-simplified assumptions, which may fall short to operate under the bidding 

competition in reality, have need widely citied to introduce the need for development 

of  an improve models.  

Runeson and Skitmore (1999) take the same token and attempt to establish and 

evaluate the implicit theory on which Gates’ bidding strategy is based. However, 

what is different in contribution made by these two well respected researchers in the 

field is that the paper offers an intellectual insight into how tendering theory 

performs in the realistic situation of  competitive bidding in the construction market 

The discussion have revisited and evaluated the propositions and assumptions of  

Gate’s model by interpreting and contrasting its performance with reference to the 

four criteria established by the authors namely, accuracy of  forecasts, high 

informative content of  forecasts, applicability or realism of  the assumptions and 

consistency with the predominant paradigms. 
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The review concludes that the implicit theory fails to satisfy the established criteria 

and is inconsistent in logic, especially with regards to the assumption of  profit 

maximization for the entire individual bid. In regards to the test of  consistence with 

predominant paradigms, the authors conclude with the statement that “falling 

uneasily between game theory, decision theory and auction theory, the strategy is not 

based on a sound theoretic framework. They further interpret that this may be the 

reason why there is so little evidence of  its adoption in practice”.  

The main criticisms made by Runeson and Skitmore (1999) are on the fallacies in 

two prepositions that of  unsystematic variation and profit maximization as the sole 

objective in each bid attempt. The former preposition implies a constant density 

function of  the probability of  winning expressed against the number of  competitors, 

for which are viewed as typical competitors by Gates. Under this assumption, bids 

submitted by tenderers exhibit a random distribution comprise of  estimate cost and 

a constant pre-determined mark-up. The model tends to explain what accounts for 

the variation between bids is the uncertainty in estimating the cost, but not the 

strategic decision. Also, the theory also fall short in give accurate prediction in 

response to the change in market demand.  

The latest literature in model building and model testing as reviewed in this chapter 

clearly supports Runeson and Skitmore’s criticism. See, empirical evidence on the 

impact of  market condition by (Chan, Runsson et al, 1996; Rawlinson 1997), the 

effect of  project-related factors by (Drew and Skitmore 1997, Fu, Drew et al 2002, 

Fu and Drew et al 2003) and the multi-critieria decision models by (Dulaimi and 

Shan 2002, Chua 2000). 
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Finally, the authors suggest future research into bidding shall concentrate to 

developing a suitable theoretic framework. In particular, in their exact terms, focus 

shall be in the aspects of:- 

1.  “The testing of  the theory must therefore, at least to some extent, be 

concerned with the process of  price formation rather than the traditional, 

positivist method for examining the outcome.” 

2. “The central assumption of  unchangeable probability density functions 

needs to be reformulate.”  

3. “The conceptual problem with tendering theory is that there is no 

allowance for continuity, …… the tender process is not affected by the 

outcome of  previous events ……This is presumable justified by the 

uniqueness of  each project and.the failure to consider the firm rather 

than the project as the appropriate unit of  analysis.” 

In other words, future research into bidding shall, firstly, take the perspective that 

mark-up decision cannot be sufficiently represented by a constant density function 

and in reality, it is a multi-criteria decision, for which the attributes may be 

project-related, organization-related (the capacity of  the firm and effect of  

sub-contractors) and in particular market-related. Secondly, research design shall 

cater for the strategic behaviour of  the firm and extend the unit of  analysis to 

reflect the continuity of  the bidding attempts. 
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2.10 Summary  

This chapter presents a picture on the pattern of studies on bid decision based on 

the type of knowledge contribution. In compare with the overall research pattern 

in the repertoire of Construction Management and Economics, there is relative 

lack of research effort devoted in the area of insight and theory development. The 

analysis reveals the need for the development of an understanding into the price 

formation process in competitive bidding. 
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Chapter Three: An analysis of the inquiry strategy    

An analysis of  the source and type of  data is useful in reflecting the pattern of  

inquiry strategies adopted among a specific group of  researchers (Betts and Lansley, 

1993). In the meta-analysis of  CME literature, Betts and Lansley observe that a 

strong relationship emerges between the source of  information and the type of  

contribution. The emerging pattern suggests that further research to understanding 

the nature and strength of  relationship is worth pursuing. 

This section aims to reveal if  there are any dominating inquiry strategies adopting by 

the researchers in bidding.  It also attempts to examine the relationship between 

the identified strategy and the types of  contribution. By exploring the under utilized 

inquiry strategies, the analysis draw out opportunities for future bidding research.  

3.1 Pattern of source and type of data 

The pattern of  inquiry strategies will be examined under three dimensions. In 

addition to the source of  information, as proposed by Betts and Lansley (1993), two 

additional dimensions: the type of  data and the analytical techniques are 

incorporated in the analysis to offer a better insight into the inquiry strategy. 

The summary of  distribution is depicted in table 2.3.1. The emerging pattern of  the 

source of  information and its relationship with the types of  contributions will be 

discussed and compared with that from the CME-database in details. 
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Table 3. 1 Summary of  patterns on the inquiry strategy 
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Model testing 9 38% 2   7 9     9       

Model building 4 17%     4 3   1 2 2     

System building 6 25%   1 5 3   3     6   

Theory building 1 4% 1       1         1 

Insight 4 17%   1 3 2 1 1       1 

  24   3 2 19 17 2 5 11 2 6 2 

      13% 8% 79% 71% 8% 21% 46% 8% 25% 8% 

 

3.2 The spread of the source of information 

Betts and Lansley (1993) classify the source of  information into three exclusive 

categories, review, case studies and empirical data. See appendix for the definitions. 

However, at the first glance, the proposed classification appears to be confusing. On 

one hand, data collected from case study by its nature is empirical. On the other 

hand, in the term of  presenting different types of  empirical study, the classification 

seems to single out case study as the only option out of  others available source such 

as survey and experiment. 
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Elaborating the representation under different class. 

To avoid similar confusion, there is a need to clarify and elaborate the representation 

under each class prior to interpreting the emerging patterns. To link the pattern with 

results from the previous study, the same meta-model is adopted as the basic 

framework. Drawing from the database in bidding research, the class of  “empirical 

data” in this study represents data collected in majority by bid records and with a 

few by questionnaire survey.  For bid records, the analysis is typically based on a set 

of  quantitative bid data obtained from either contractor(s), client or other institution. 

To distinguish this from the class of  “case studies”, the data set here refers to a set 

of  bid record which does not provide any detail breakdown regarding the 

composition or unit rates of  the bid nor other contextual information, either 

relating to the company or explaining the reasoning of  judgement. 

In addition to the above elaboration, the introduction of  the addition dimension 

indicating the type of  data also helps to provide a better representation on the 

inquiry strategy. 
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Figure 3. 1 Comparison of  the source of  information used 

Bid data as a dominating source of information 

In the CME-database, the pattern exhibits a fairly even spread of  papers based on 

the three different types of  sources. However, the bidding-database exhibits an 

extremely uneven spread dominated, nearly 80%, by a single source from empirical 

study (mainly in the form of  bid data).   

This pattern may reflect the consensus among the researchers that quantitative bid 

data is playing an important role in representing the nature of  bid decision. Besides, 

this pattern may also reveal the tendency that this group of  researchers have been 

taking up and confining to the “convention” developed from the earliest works 

based on operational research in 1950s and 1960s.  Such operation research 

approach appears to be evolving as a stereotype for research into bidding. These 

research typically represent bid decisions in the form of  density function plot 

against an isolated attribute. Despite its dominance, however, there has not been any 

successful bid model which is able to represent a holistic explanation of  the 

13% 

8% 

79% 

0%

20%

40%

60%

80%
Reviews

Case studiesEmpirical data

Research in Bidding

Research in CEM



An insight into heuristic approach to bidding strategy 
 

45 

variations in bid pattern. 

Case study as an under-utilized source of  information 

There have been only two cases study identified in the database, one is used for 

developing an expert system by Dawood (1995) and other one is used for the study 

of  bidding strategy in French Polynesia by Singh and Shoura (1996).  The finding 

that there were only 2 cases study over a decade of  research in bidding may lead to a 

question that whether this source of  information has been under utilized in previous 

research, at least as far as the literature within these four most recognized leading 

construction journals are concerned. 

The above evidence of  the lack of  case studies, the overwhelming reliance on bid 

data analysis (79%) and the dominating pure quantitative data type (71%) support 

the comment made the thought provoking discussion on tender theory by Runeson 

and Skitmore (1999) that there is a lack of  research in revealing the price formation 

and process of  the bidding. 

Lacking of  literature review on the latest development 

Similarly, the class of  review constitutes the minority of  research approach.  The 

class represents 3 pieces of  reviews, the first one is by Runeson and Skitmore (1999) 

who present an insightful discussion on the fallacy of  the proposition and 

assumptions in Gates’ bid strategy bid.  The other two are contributed by Crowley. 

The first one, again focused on the classical models, attempts to evaluate the bid 

models by Friedman, Gates and Carr (Crowley, 2000).  The remaining one is a 

technical discussion on a comparison of  five statistical robust estimators (Crowley, 

1997). There is still a lack of  review in presenting a comprehensive picture on 
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different approaches of  research into bidding, in particular reflecting the latest 

development in the 90s.   

As stated by Rawlinson and Raftery (1997), in view of  the growing literature on 

bidding, literature review on bidding should be regarded as a specialist task 

deserving a unique entity of  contribution and effort. This section contributes to 

articulate a systematic review on the status quo of  the mainstream research into 

bidding during the last decade.  

Relationship between the type of  contribution and the source of  information  

Betts and Lansley (1993) suggest that cross-tabulations are useful in showing the 

relationship between the dimensions of  the meta-model.  In their study, they 

identify a strong relationship between the source of  information and 

contribution. Figure 2.3.2 indicates that each source of  data made all sorts of  

contribution with different importance across the fives classes. They conclude their 

findings with the patterns that 

“review tends to provide insight, case study relates to all contribution 

categories, except theory building, but especially to system building and 

empirical data contribution most often to model testing but not to system 

building.” 
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Figure 3. 2 Relationship between contribution and source of  information in CME 

 

The pattern in bidding research  

The pattern of  bidding research as depicted in Figure 2.3.3 does not support the 

relationship revealed in Betts’ study. The results strongly suggest that researchers in 

this group rely heavily on data analysis drawn from empirical data (bid data) as 

almost the only source of  information irrespective of  the type of  contribution. The 

only similar pattern with the CME literature is that review plays an important role in 

theory building.  There is also a contradicting observation in system building where 

case study is supposed to play an important role.  The inquiry strategy for system 

building will be further discussed in the later section. 
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Figure 3. 3 Relationship between contribution and source of  information in bidding 

research 

 

3.3   An analysis of the type of data 

Figure 3. 4 Distribution of  the type of  data (bidding) 
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Table 3. 2 Type of  data and analytical techniques in bidding research 
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Statistical Modelling 11  11     11       

System building 8  4   4   2 6   

Insight & theory building 5  2 2 1 3     2 

  24  17 2 5 14 2 6 2 

    71% 8% 21% 58% 8% 25% 8% 

Figure 2.3.4 and Table 2.3.2 provide a better understanding to the inquiry strategy by 

analyzing the type of  data captured in different types of  research. The classification 

is re-grouped into 3 categories to better reflect the typical pattern and to facilitate a 

critical review of  inquiry strategy among each group.  The group in statistical 

modelling combines the classes in model building and model testing except the two 

different model building literature which are not based on conventional statistic 

analysis and are intended for the development of  a particular decision support 

system. Thus, these two literatures are reviewed under system building.  

The discussion here is not intended to explain the computation involving in the 

statistical data analysis nor the inferencing process / algorithm in various artificial 

intelligence techniques, which are the subjects fall under the domain of  mathematics 

and computing.  Instead, the focus here is to reveal what are the types of  data used, 

how these data are collected and how these data are used to represent the attributes 

for bidding in the analysis.  Implication to opportunity for future research in 

bidding will be drawn from the analysis.  
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3.4 Statistic Modelling  

Table 3. 3 Type of  data and analytical techniques in bidding research 
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Statistical Modelling 11  11     11       

System building 8  4   4   2 6   

Insight & theory building 5  2 2 1 3     2 

  24  17 2 5 14 2 6 2 

    71% 8% 21% 58% 8% 25% 8% 

This category of  research constitutes nearly half  of  the literature in the database (11 

out of  24). All of  them are based on quantitative data using statistical techniques. 

There are two different focus groups emerge from these works. One group of  

researchers is interested in establishing and testing the relationship between selected 

attributes in bidding. (Chan 1996, Drew 1997, Dulaimi 2002; Fu 2002 and Fu 2003). 

The other group aims at proposing and demonstrating new method for comparing, 

evaluation or fitting bid models. (Crowley 1997 & 2000; Seydel 2003; Skitmore 2001 

& s002 & 2003). 

Establishing attributes for bid model 

For the first groups of  researchers, the majority of  them (4 out of  5) adopt the same 

approach, the stereotype of  bidding research, to examine the selected attributes 

from a set of  primary bid data collected from a contractor or a client organization. 

The analysis indicates that the availability and access of  a complete set of  data may 

dictate the feasibility and the design of  the study. In other words, researchers may be 
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facing practical limitation in obtaining a wider sample of  data or extending the scope 

for in testing and establishing the models for the reason of  data accessibility. For 

examples, it is observed that the data for three of  these research are collected from 

the same organization, Architectural Services Department in HKSAR, in two 

different periods, (1980-1990) in Drew and Skitmore (1997) and 1990-1996 in Fu, 

Drew et al. (2002) & Fu, Drew et al. (2003). The other one is from a contractor in 

which a complete set of  bid records of  its company during the period of  1920-1938 

is available.  

This group of  research focuses on a selected attribute in the study, e.g. the 

hypothesis testing on the effect of  experience on competitiveness. In the knowledge 

discovery process, the establishment of  the relationship between individual variable 

on bidding is valuable as an incremental contribution in developing a generic model 

and theory in a long run. However, from a practical point of  point, this type of  

research has the limitation in the sense of  offering only a partial explanation on the 

bid pattern and is not able to recommend a markup percentage in the bid 

adjudication decision. For example, regression model by Drew (1997) on the effect 

of  type and size of  project explains 25% of  the variation. Even the most complex 

model developed by Chan, Runeson et al. (1996) base on a set of  data covering 20 

years bidding attempts from the same contractor can only mange to explain 71% of  

the variations in the level of  profit in 9 variables.  

Other than the project-related and economic-related variables in the above 4 studies, 

Dulaimi (2005) administrated a survey to test the difference in the attitude in bidding 

among medium size and large size contractors. The attitude of  the contractors is 

represented by the relative importance towards 40 factors scoring under a 5 points 

Likert scale.  This method is considered as a useful method in measuring the 
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relative preference from a sample group towards a set of  questions as a reflection of  

general opinion.  This tool is commonly used to identify or examine a wide range 

of  factors in bidding decision [such as Ahmad, 1988 #12; Shash, 1992 #33; Shash, 

1993 #23; Chua, 2000 #134; Dulaimi, 2002 #174]).  The advantages of  this 

method are the wider sample size covered, subject to a satisfactory response rate; a 

wide range of  factors can be examined and the availability of  convenient statistic 

tool such as SPSS.  However, the drawback of  this type of  opinion survey is that 

the findings are dictated by the design of  the set of  pre-determined questions and 

the scoring does not provide an understanding on the reasons or problems behind 

the figures. 

Another general observation in statistical modelling research is that there is no 

explanation on the bases or procedure for which the result is interpreted. None of  

these studies have incorporated a systematic or transparent procedure in forming the 

interpretation and discussion of  the result. It appears that the interpretation is based 

on the personal observation or experience of  the researchers. Moreover, there may 

also be a concern of  possible bias in the interpretation.  A mixed method 

incorporating a systematic interview will help to improve the reliability of  the 

interpretation and the understanding of  the reasoning behind. One possible 

justification for the relative weak interpretative discussion is that the researcher may 

consider the contribution in that research is focus on reporting the conclusion based 

on the quantitative testing, such as the significance of  the relationship. If  that is the 

argument, which is reasonable, then the quantitative findings of  the research do lay a 

ground work and offer an opportunity for a sequential research to interpret the 

observations. Unfortunately, there is a lack of  evidence such sequential research 

being carried out.   
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Representation of  attributes 

Finally, Table 3.5 summarizes the attributes examined and how they are represented 

in the analysis. This summary provides useful resources for formulating future 

studies for bid decision.  

Table 3. 4 Summary of  attributes and their representation 

 

Attributes Representation 

Market-related Factors 

Market conditions 

vs. 

Profit level 

(Chan, et al 1996) 

Economic variables:  

Interest rate, % male unemployment, residential building 

application 

Inflation variables:  

Building material and wages indexes 

Project variables:  

Contract price, project size and contract cost 

Profit level:  

(Contract Price – Actual Contract Cost)/ Contract Price 

Project-related Factors 

Contract type  

& size  

vs. 

Competitiveness 

(Drew et al 1997) 

Contract type (in 3 classes): 

1. Fire station & hostels 

2. Police station and secondary school 

3. Primary school 

Contract size: Contract sum 

Competitiveness: Bid Competitiveness Ratio (BCR) : 

C = Lowest bid / Submitted bid 

Organization-related Factors 

Experience  

vs. 

Competitivenss 

(Fu et al 2002) 

Experience : 

No. of  bidding attempts 

Competitiveness : BCR (Drew et al 1997) 

Experience  

vs. 

Competitiveness 

(Fu et al 2003) 

Experience (in 2 classes): 

1. Contractor with the first bid attempt during the study period 

2. Contractor with all subsequent bid attempt(s)  

Competitiveness: BCR (Drew et al 1997) 

Size of  contractor Size of  contractors: (in 2 classes); 
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vs. 

Attitude in markup 

(Dulaimi et at 2002) 

1. Medium size: G4 & G5 

2. Large size: G7 & G8 

Ref: General Contractor Registration in Singapore 

Attitude in markup 

1. Mean rank 

2. Important index = ƩaX x 100/5 

a = 1 to 5 ( 5 point Likert scale) 

X = Freq. of  response / Total no. of  response 
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3.5  Developing new methods for analysis 

Taking an alternative perspective, this group of  researchers contributes to bidding 

research by proposing and demonstrating a better analytical method towards bid 

modelling. Similarly, all of  them adopt quantitative data with statistical analysis. The 

focus and knowledge contribution in these studies is the proposed method, but not 

the relationship captured from the empirical data.  Distinctive from the attributes 

studies, the data serves as a demonstration for the proposed method only. Instead of  

collecting a set of  primary data, secondary data from previous research or even 

hypothetical data are adopted in the analysis.  

For example, by using sensitivity curve, Crowley compares and visually demonstrates 

the statistical properties of  5 robust estimators and evaluates the performance of  

the three bid models by Friedman, Gates and Carr. Crowley (1997; Crowley (2000). 

In these two studyies hypothetical data were used to illustrate the differences. 

Another researcher, Skitmore introduces bid-spread analysis and compares different 

methods to identify outlier in bidding Skitmore, Drew et al. (2001; Skitmore and Lo 

(2002). In another research, he also demonstrate how to apply Raftery curve for 

tender price forecasting in practice.(Skitmore 2002). In his three research, secondary 

data from previous research were adopted to demonstrate the proposed methods. 

Other than establishing a statistical model, Seydel (2003) highlights the problem of  

overstating the effectiveness of  various proposed bid models and there is a lack of  a 

suitable method of  evaluating the effectiveness of  different models. He suggests 

that the effectiveness of  any proposed bid model shall be compared on their relative 

profitability achievable in winning bid. He demonstrates the proposed method and 

procedure by compare 3 models with neutral networks, regression models and an 
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unconditional model. 

3.6   System Building 

Table 3. 5 Type of  data and analytical techniques in bidding research 
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Statistical Modelling 11  11     11       

System building 8  4   4   2 6   

Insight & theory building 5  2 2 1 3     2 

  24  17 2 5 14 2 6 2 

    71% 8% 21% 58% 8% 25% 8% 

Research contribute to system building exhibit a different pattern of  inquiry strategy 

from that of  the first category discussed under in the previous section. There are 8 

literature identified under this category, including 2 factors identification research 

conducted for system building. Unlike the previous one, research under this category 

tends to adopt a more diversified strategy in the terms types of  data and method 

data collection. There have been six decision support systems with different artificial 

intelligence techniques.  Inferencing methods identified under this category, listed 

below. Four of  them serve the mark-up decision and two of  them presents 

integrated systems serving the tendering process from bid/no bid decision to the 

bid adjudication process. The analysis in this thesis has been focusing on the bid 

adjudication / mark-up decision module only. 

1. Case-based reasoning approach in bid decision making by Chua, Li et al. (2001)  
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2. Competitive bidding strategy model and software system for bid preparation by 

Fayek (1998)  

3. Combining rule-based expert systems and artificial neutral networks for 

mark-up estimation by Li and Love (1999)  

4. Ann-based mark-up estimation system with self-explanatory capacities by Li, 

Shen et al. (1999)  

5. An integrated bidding management expert system for the make-to-order 

precast industry by Dawood (1995)  

6. Estimator: a prototype of an integrated bid preparation system by Hegazy 

(1993)  

This section sets out to investigate and contrast the types and method of  data 

collection adopted by this group of  research. The framework of  analysis will be 

modified to reflect the type of  Inferencing technique and the different roles of  

empirical data in the two stages of  knowledge elicitation and system validation in the 

system development process.  Table 2.2 in previous section is now extended to 

incorporate the type and method of  data collection. 

System development under different types of  Inferencing 

In compare with statistical modelling, a more diversified data collection methods has 

been adopted by different researchers such as bid records collection, document 

discovery, surveys and interviews.  

ANN appears to be the most frequent type of  artificial intelligence (AI) 

incorporated by three researches. Other techniques being incorporated include 

rule-based expert system, fuzzy set and case-based reasoning. Each of  these AI 
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techniques will have different requirement in the terms of  problem representation, 

knowledge encoding and system architecture. 

Rule based system typically requires an extensive effort in knowledge elicitation 

process to establish the rules for the system from experienced experts.  Dawood 

(1995) reviewed 12 methods and selected semi-structured interview as a suitable 

method for his research based on the advantages of  the wider scope and flexibility 

of  response captured as well as its reliability in compare with the pre-defined 

structured interview.  Relevant document relating to the process, systems and 

procedure were also collected. In term of  quantitative data, the author further 

collected analyzed previous orders from two companies. He also stressed the 

difficulty in convincing the participants to provide bid records in view of  the 

confidentiality and sensitivity of  commercial data.  The mixed data collected reveal 

the current practice of  bidding in the industry, the limitation of  the current bidding 

practices process, and identified and examined the factors affecting the decision.  

In concluding the implication from the study, the author comment that the 

probability theories and ANN adopted in previous research are not sufficient to 

model bidding problems and bidding decisions in reality are derived from a mixture 

of  gut feeling and experience in which a more systematic approach is needed. 

Dawood (1995). 
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Instead of  trying to encode a set of  pre-defined expert rule, Fayek (1998) 

emphasizes on user autonomy. The model provides a systematic procedures rather 

than encoded rules. In the knowledge elicitation phase, he compiled a set of  93 

factors from previous surveys as the system library for attributes. The factors, 

weighting, the range and the composition operation are open for user’s selection.  

Another advantage of  fuzzy set is that, instead of  presenting the input data in form 

of  a “clizcy” ? set of  5 or 7 discrete scoring point, it enable users to present and 

assess the attributes in an approximate terms which is more appealing to suit the 

subjective nature of  the heuristic judgement.       

System based on knowledge drawn from past cases. 

The remaining four systems adopt a different approach to establish knowledge base. 

Instead of  relying on subjective expert judgement, these systems drawn 

recommendation based on the analogy of  similar past cases stored in the knowledge 

based. The ANN system requires a set data to train the neural network, whilst 

case-based reasoning need to develop structure for case representation and similarity 

measurement.  

For the inferencing component, the three identified ANN systems are developed 

under  a similar method by taking a set of  bid records from a contractor to train 

the neural network by a common method called gradient decent.  In the research 

by Li (1990)a and (1990)b, each bid incident is represented by simply assessing 10 

factors selected from previous research. There is no discussion nor empirical study 

on how to arrive at such problem representation. As explained by the author, the 

research is focused on exploring the usefulness of  ANN as a tool for mark-up 
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decision whilst examining the influencing factors are such to research outside  the 

scope of  that project. 

Hagazy (1993) and Chua (2000) conducted more extensive empirical study to 

prepare for the system development. Those studies was reported and considered as 

an independent research and published in the preceding year. The results from the 

studies were used to construct the prototype of  the system, in particular the system 

flow, the list and structure of  the factors, but not the knowledge base itself.  In 

both research, only hypothetical cases were adopted to demonstrative the feasibility 

of  the system. Yet, there has been no evidence to evaluate the effectiveness of  these 

systems in practice at this stage. 

A review on the system validation stage serves as a strong evidence to support 

Seydel’s (2003) concern over the lack of  a proper way to compare and evaluate the 

effectiveness of  different models. The summary in table ---- showed that data in the 

validation stage  are trends to be used for demonstrative purpose rather than 

evaluative. From a practical point of  view, Seydel’s proposal to evaluate the 

profitability of  the winning bid on a comparative base is valuable to give an 

objectives picture of  the relative performance of  the proposed system. There is a 

lack of  discussion from the point of   users feedback on the acceptance of  

proposed system such as the easy of  use,   ( adaptation model) .     

In general, the observations indicate that research on system development currently 

is in an exploratory stage. Attempts are trying to explore and demonstrate the 

feasibility of  a particular modelling technique. In many times, researchers typically 

take a set of  factors identified from previous survey to demonstrate the system. 

However, the more fundamental issue of  the representativenss of  these factors is 
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excluded from the scope of  research and has never be challenged. 

There is also a pattern emerges regarding the use of  different types of  data. In the 

knowledge elicitation, quantitative data in form of  survey, either as primary data or 

secondary data is widely used to identify and rank the key factors as the attributes 

for decision. In fact, Admad’s early survey 15 years ago is still the being taking as the 

bases to develop the list of  factors. (Admad 1988) Also, the data in the form of  bid 

records are used to train the neutral networks in ANN system. On the other hand, 

the qualitative data tends to used in a wider scope such as establishing the expert 

rules and to provide an understanding on the process, practice, limitation, user 

requirements as well as key factors. 

This indicates an important research gap in examining such a typical approach to 

represent the bid problem. Thus, this is the time for us to re-visit the effectiveness 

of  representing the bid decision problem by entering quantitative scoring to a list of  

factors identified by opinion survey prior to further transferring advance technical 

solution from other disciplines. The candidate’s stance is that no matter how 

powerful of  a statistical model or AI, such intelligence cannot be utilized to provide 

a reliable decision support without a correct “input” that is the effective 

representation of  the problem. See comment by Crowley on Friedman’s 

mis-representation. (Crowley 2000). Another gap observed is that there is no 

discussion how to capture and utilize the actual as a feedback to improve the 

knowledge base.  (citation in feedback) 



An insight into heuristic approach to bidding strategy 
 

63 

3.7  Insight and Theory Building 
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Statistical Modelling 11  11     11       

System building 8  4   4   2 6   

Insight & theory building 5  2 2 1 3     2 

  24  17 2 5 14 2 6 2 

    71% 8% 21% 58% 8% 25% 8% 

The remaining minority of  research approach to bid decisions falls into this category. 

This group of  research does not exhibit a typical pattern of  research method. In 

contrast to the statistical modelling research, researchers in this group tend to adopt 

more flexible and diversified inquiry approaches in the terms of  the source and type 

of  data as well as the analytical techniques.   

Diversity in inquiry strategy 

This minority group of  researchers demonstrate a more diversified contribution 

beyond the conventional statisticall modelling by the more extensive use of  

interpretive approach and a wider data collection method in term of  the source and 

type of  data. Instead of  relying only on quantitative bid data as in statistical 

modelling, all of  the three of  categories of  data type including qualittative research 

and mixed research method. By using different type and source of  data, it extend the 

scope of  research for question that cannot be adequently represented in pure 

quantitive data in particular the practical concerns and the behavioural perspective as 

demonstrate in the above research.  
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Interpretive approach  

In additional to the data collection method, the interpretive approach rather than the 

rationalist approach seems to play a more important role in these research. Instead 

of  pursuing a scientific test on the significance of  a selected attribute, they tend to 

provide a more context rich insight or discussion into a research question. Runseson 

1999 discuss and evaluate the robustness of  tender theory as proposed under Gates’ 

bidding strategy by a critical review of  the assumptions and performance of  the bid 

model against other more established theoretical framework. Mocharter 2001 and 

Smith 2001 are interesting on investigating the pricing strategy and trying to explore 

problem or constraint in practice using survey and interviews respectively. In 

additional to the common opinion survey, Mochartar also incorporated a set of  

simulated models to capture the difference in pricing  of  the respondent under 

different scenario. While Rawlinson 1997 is using a set of  quantitative bid record as 

the second empirical data, he try to explore the influence of  business. Cycle towards 

pricing behaviour by an intrepretive analysis on the pattern of  tender price.   The 

remaining one by Singh 1996 basically adopts a quantative approach to establish an 

overall profitability index for bid price in form of  cases study. However, in order to 

resolve the gap in obtaining confidential data about the profit level, he made use of  

discussion in unstructured interviews to capture the profit level in the market.  
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3.8  Conclusion and implication for future research  

This Chapter formulates and presents a meta-analysis of  research in competitive 

bidding published in the four leading construction journals during the past decade. 

The analysis focuses on the competitive bid decision from the contractors’ 

perspective, in particular the mark-up decision in bid adjudication stage.  The 

meta-model provides a framework for a systematic literature review from two 

perspectives by drawing out the patterns of  what research have been done and how 

these research have been done.  In other words, it does not only look into the 

research output but the process as well. 

By contrasting the research patterns with that from the meta-analysis by Betts and 

Lansley (1993) on construction research in CME, the research in bidding clearly 

exhibits distorted patterns in both dimensions of  the type of  contribution and the 

source of  information.    

What researches have been done and shall be done in future? 

In the first section, the meta-analysis articulates the pattern and summarizes the 

state-of-the-art of  the contributions making by the mainstream researchers. The 

result identifies that the majority of  the research have been focusing on model 

testing (42%) and system building (25%). The two least attended types of  

contribution are “insight” (13%) and “theory building” (4%), which tend to provide 

a more information rich discussion into the problem. In fact, by number, the 

discussion by Runeson and Skitmore (1999) is the only one research relates to theory 

building for bidding.  

Whilst the dominating research efforts have been putting in quantifying and testing 
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the individual attribute for bid decision, do we have sufficient understanding on how 

these attributes affect the bid decision?  The implication from the findings concurs 

with the concluding remark by Runeson and Skitmore (1999) that future research 

into bidding shall go beyond the traditional, positivist approach which focuses on 

testifying the outcome and look into the price formation and the behaviour of  the 

firm in the bidding process.   

The review further reflects that the status quo of  the development of  bid decision 

support system is still in an exploratory stage. While the research contributions have 

demonstrated the feasibility of  transferring artificial intelligence technology (AI) to 

supporting bidding decision, the performance of  these proposed systems are yet to 

be validated and the evidence of  application by the industry has been far from 

satisfactory.   

However, the substantive research within this group of  researchers do put forward a 

consensus that bidding, by its nature, is a dynamic, multi-criteria and complex 

heuristic judgement affecting by market-related, firm-related as well as 

project-related factors.  This collective research effort does invalidate the simplified 

fundamental assumption of  random bids under the classic bid model approach and 

call for a revisit to the representation of  bid decision.  

How the researches have been conducted and shall be conducted in future? 

The second section of  the meta-analysis provides a critical review on the pattern of  

research approach dominating in this research domain. In addition to the source of  

information, the meta-analysis further reveals the inquiry strategy from the type of  

data collected and the analytical method adopted.    
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In term of  the source of  information, the analysis reveals an extremely uneven 

spread of  the source of  information, nearly 80%, by a single source from empirical 

data typically in the form of  bid records mainly collected from a contractor, a client 

or other institution. Some studies also adopt secondary data drawn from previous 

empirical studies. On one hand, this dominating pattern reflects that data set from 

bid records is playing an important role in representing bid decision. On the other 

hand, it may reflect the tendency of  the researchers in confining to a rather narrow 

inquiry strategy which has stemmed from the conventional modelling developed in 

1950s and 1960s. Unfortunately, despite its dominance, there has not been any 

successful bid model capable of  giving a satisfactory holistic explanation of  the 

variations in bid pattern. This also helps to explain the lack of  industrial support 

towards these bid models.    

On the other hand, the findings reveal that case study, which has been widely 

adopted in construction research in making all types of  contributions, has been 

under-utilized in bidding research. There is also a need for a literature review to 

consolidate the growing literature in bidding research (Rawlinson and Raftery, 1997). 

In fact, this section contributes to this research gap by articulating a systematic 

review on the status quo of  the mainstream research into bidding during the decade.   

Limitations of  the meta-analysis 

The proposed meta-analysis provides a systematic analysis of  previous studies. The 

candidate acknowledges that there are limitations in terms of  journal coverage and 

the timing of  a study.  With respect to timing, it is reasonable to assume that the 

latest literature builds on knowledge gained from previous research. Ten years is 

considered to be a reasonable period, and was adopted by Betts and Lansley (1993) 
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and by Li, Cheng et al. (2000). With respect to journal coverage, the four recognized 

leading journals do reasonably reflect the mainstream research into this key problem 

domain in the discipline of  construction research. Thus, the procedure adopted is 

considered to be a sound method to review and capture the status quo of  

mainstream research into bid decision-making. 

 

 



An insight into heuristic approach to bidding strategy 
 

69 

Chapter Four: The development of the inquiry         

4.1 Introduction 

The study of  bidding strategy by its nature is an ill-structured problem.  First of  all, 

as revealed in the discussion in chapter 2, chapter 3 and the pilot study to be 

reported in chapter six, the formulation of  bidding strategy in real world 

environment is not conducted in an explicit and well-structured process.  The 

problem is further complicated by the fact that though we have an established body 

of  knowledge in the area of  tendering, the realism of  the established framework is  

questionable (Runeson and Skitmore 1999).  

In contrast with a well-structured problem, the feature of  an ill-structured problem 

is that there is no clear path to solution.  Sternberg and Mio (2006) explains the 

nature and the challenge of  this type of  problem:  

“By definition, ill-structured problems do not have well-defined problem 

space. Problem solvers have difficulty constructing appropriate mental 

representation for modelling these problems and their solutions.  For such 

problems, much of  the difficulty is in the construction of  a plan for 

sequentially following a series of  steps that inch ever closer to their 

solution.”  

 

In view of  this complexity, the development of  a methodology for this study is 

decomposed into two stages.  In the first stage, this chapter sets out to revisit the 

origin and the line of  thinking that shapes the research development in bidding 

models.  This analysis serves to establish the context of  how bidding strategy has 

been studied in the past, how it is being studied in the recent decade and how it will 

be studied in this research.  The design of  inquiry strategy in the second stage will 
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be presented in Chapter Five 

In short, this chapter aims to provide an insight to help understanding the nature of  

the research problem, to establish the purpose statement, to define the research 

focus and to pose the guiding questions. 

4.2 The research context and knowledge gap 

The research context 

The approach to bidding research in construction has been founded on the classical 

model presented in Friedman’s paper titled “A Bidding Strategy” published in 

Operations Research in 1956 (Friedman 1956).  Ten years later, Gates’s paper 

presented in ASCE, Journal of  the Construction Division transferred the concept 

of  expected profit and demonstrated the potential application of  the statistical 

approach to the determination of  the optimal mark-up in the context of  bidding for 

construction contracts(Gates 1967).  These two papers are widely cited as the 

classical models and have established the framework of  bidding models in 

construction research.  The study of  tendering is now a the key research areas in 

the field of  construction research (Runeson and Skitmore 1999).   

In the construction industry, competitive tendering has been widely adopted in the 

construction industry as a principal method of  procuring large construction contract 

in international context, though there are variations in the method and procedure 

practiced in both public and private sectors.  As public procurement policy, the 

Government of  Hong Kong SAR commits to a set of  open, fair and transparent 

procurement procedures and practices for the procurement of  construction 

contracts.  Under the Stores and Procurement Regulations, the procurement of  
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construction contracts exceeding HK$3 million in value, except only for some 

specified exceptional circumstances, is normally using open and competitive 

tendering procedures.   

Hong Kong is a party to the World Trade Organisation Agreement on Government 

Procurement (WTO GPA).  Thus, the principles underlying the practice of  

competitive tendering in WTO GPA are applicable to the tendering of  construction 

contracts in Hong Kong.  The procurement policy and tendering procedure is 

accessible in the government’s website and attached as an appendix to this thesis.   

The above context explains the fact that competence in winning target construction 

contracts in the environment of  competitive tendering will have a significant impact 

on business turnover and performance of  a contractor and even its survival in a 

highly competitive environment.   

This study is based on the bidding practice for large construction contracts in the 

public sector in Hong Kong.   The bidding situation is relevant to the problem 

context referred by Friedman as the “more difficult” problem and by Gates as the 

situation where the “many-bidders strategy’ is applicable.   

Friedman’s problem: 

“Consider a case where a government agency invites a large number of  

companies in the same industry to bid for contracts.  Each company 

interested in obtaining a contract must submit a closed bid and the company 

submitted the lowest bid gets the contract. …  

The probability of  being the lowest bidder with a bid of  x, when the 

competitors are known, is simply the product of  the probabilities of  

defeating each of  the known competitors.  If  it is not known exactly how 

many competitors will submit bids, the problem becomes more 

difficult.”(Friedman 1956)     
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Gates’s many-bidders strategy: 

“The most frequent situation is when the contractor bids against two or 

more competitors.  Although it is not unusual to find 15 contractors 

bidding for the same job, the average number of  bidders is about six. … 

To establish the bidding pattern of  how the markup for profit is related to 

the probability of  being the low bidder, the bidding performance of  a large 

highway construction contracting company has been analyzed.”(Gates 1967)  

4.3 The knowledge gap   

Chapter Two presented a synopsis of  the current research in the area of  bidding 

decisions drawing upon a systematic analysis of  the publications in the database of  

key construction journals.  Building upon the synopsis, this chapter moves on to 

establish the research focus for this study and to identify the contribution to 

knowledge made in this research in relation to the development of  bidding research. 

In the previous chapters, the discrepancy in the approach to bid decisions and the 

lack of  knowledge transfer between the development of  decision tools in research 

and the application of  such tools in practice has been identified as one of  the central 

problems in the field.  The problem was highlighted in Ahmad’s survey on bid 

decisions in construction in 1988.  But, surprisingly, despite the fact that significant 

advances in decision methods and a variety of  complex decision support systems 

have been developed during the 1990s, the problem remains.  
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4.4 The line of thinking and research focus  

The line of  thinking 

Guided by the problem identified, this section traces the line of  thinking which 

captures the critical development and application of  bidding models from its origin 

to the current state of  understanding in the field.  Two recent surveys which report 

the latest bidding practice in the field are used as the focal point to trace a relevant 

line of  inquiry from 2000s to the year of  1950s.  

 

Starting from the most recent literature, the following scripts abstracted from the 

introduction, the findings and the conclusion from Dulaimi’s study reflect the origin, 

the key development and the current state of  the problem (Dulaimi and Shan 2002). 

The introduction: “Over the last 50 years models for competitive bidding 

have been developed for application in the construction industry (Friedman, 

1956; Gates, 1967; Morin and Clough, 1969; Park, 1979). However, the 

utilization of  these mathematical models is not widespread among 

contractors (Ahmad and Minkarah 1988; Runeson and Skitmore, 1999). … 

More recently, researchers proposed the use of  tools such as the artificial 

neural networks to develop a decision support system for estimating 

mark-up size (Moselhi et al., 1991, 19993; Li and Love, 1999).” 

(Dulaimi and Shan, 2002:601) 

The development in information technology offers an opportunity to advance the 

bid models of  the 1980s.  Decision support systems incorporating the technology 

of  artificial intelligence are perceived as a solution to the over-simplified decision 

method and to bridge the gap between the development of  bid models in research 

and the utilization of  decision tools in practice.   
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The new decision tools introduce a breakthrough for the classical approach and 

rapidly develop into a new established approach to bid decision research in the 

1990s.   The new approach transforms the problem space of  the method from a 

mathematical function to a computer program building on an expert system and 

artificial intelligence.  This transformation has led to a significant advancement in 

the decision tools from the relative simple probabilistic model to the complex 

multiple criteria decision model. 

The findings: “The entire sample surveyed indicated that the contractors 

did not make use of  any statistical/mathematical technique or program in 

determining their percentage mark-up.  This indicates that general building 

contractors would determine their percentage mark-up solely based on their 

experience, intuition and judgment.  Contractors seem to be more 

comfortable with the way they make their bid mark-up decision without 

relying on scientific methods.”  

 

The conclusion: “This is consistent with practices reported by other 

researchers, which show that experience, judgement, and subjective 

assessment based on gut feelings are more favoured by contractors in bid 

mark-up size decision-making.  However, the contractors identified several 

factors as important and influential. It might be inferred that such factors are 

seen to influence the mind set of  the decision makers rather than be 

involved in the decision making process methodologically.”  

(Dulaimi, 2002:605,609) 

However, despite the significant advances in the structure of  the decision model, the 

result of  Dulaimi’s survey indicates that the new decision tools have not successfully 

introduced a change in the approach in practice.  Consistent with other surveys 

conducted since 1988, contractors are more comfortable with their heuristic 

approach rather than relying on bidding models or decision systems. 

Extending from the two very recent studies by (Chua and Li 2000; Dulaimi and 
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Shan 2002), Figure 4.1 traces the relevant literature and organizes them into a line of  

inquiry connecting Friedman founding works in 1956 to Dulaimi’s study in 2002.   

This set of  literature provides the context for establishing  the research focus and 

the primary source to develop research questions to guide this study.   
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Figure 4. 1  The origin and recent development of  approach to bidding strategy 

and bid decisions in construction research 

 

  

The origin of the research 

line in the study of bid 

decisions 

The origin of the research 

line in the development of 

bid decision systems 

The emergence of the 

classical approach in 

1950s/1960s 



An insight into heuristic approach to bidding strategy 
 

77 

4.5 The research focus 

Figure 4.1 presents a picture of  the origin and key developments in bidding models.  

The picture helps to establish and organize the research focuses from two distinctive 

perspectives:  

1 Approach to bidding strategy and bid decision in construction research  

 The origin and the classical approach: A simple optimization model based 

on the distribution of  bid patterns.  

 The contemporary approach developed in 1990s: Complex multiple criteria 

decision models implemented in decision support system. 

 

2 Approach to bidding strategy and decision as actually practiced   

 Bidding models fail to gain widespread application as a decision tool in the 

industry. The practitioners in general are more comfortable with the 

heuristic approach based on experience and judgment.  

Two distinctive papers emerge from the line of  thinking which have made a 

significant contribution to structure our approach to bidding models under the two 

paradigms: the optimization model since the 1950s and the multiple criteria decision 

model since the 1980s.  These two influential papers (Friedman, 1956) and (Ahmad 

and Minkarah, 1988), together with the relevant literature, are closely examined in  

chapters bellow to revisit the way in which they shape our approach to bidding 

models in the past fifty years. 
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Before proceeding to the next section, it may be worthwhile to clarify that the list in 

Figure 4.1 should not be interpreted as a comprehensive summary of  the research 

themes in the field, nor the boundary of  the knowledge base in this study.  On the 

contrary, the summary serves to facilitate the decision making on the research focus 

and the construction of  an appreciation of  the state of  understanding in relation to 

the selected theme.  For this purpose, other valuable research themes which 

support the development of  decision tools indirectly and may be relevant to the 

explanation of  observations are not included in the list at this stage.    

The research focus and the established line of  thinking will serve as a robust 

framework to guide the discovery process and to nest the relevant literature into a 

coherent line of  inquiry along the discovery process.   

4.6 The purpose statement and knowledge contribution  

The knowledge contribution 

This study intends to make a contribution to the understanding the reasons behind  

the discrepancy in the approach to bidding strategy and bid decisions, and the lack 

of  knowledge transfer between the development of  decision tools in research and 

the application of  such tools in practice.  

As revealed in the previous sections, research effort in the recent decade tends to 

focus on the development of  complex decision models to be implemented in a 

decision support system.  However, it is no longer convincing that the more 

effective bidding can be procured by a pure quantitative analytical solution or 

programming solution.  Perhaps, the time has come for us to revisit our 

understanding of  bidding strategy and bid decision making as actually conducted in 
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practice.  We need to build our knowledge from the practical real processes - rather 

than to come up with models building on a set of  unsound assumptions - the failed 

approach of  the last fifty years. . 

This idea echoes with the recent paper by (Runeson and Skitmore 1999) which had 

set out to revisit the theoretical framework of  the classical bidding models.   In 

their concluding statement, the insight from the discussion poses a new research 

agenda to develop suitable theoretical work which goes beyond the economic theory 

of  price determination. 

“We have attempted to establish and evaluate the implicit theory on which 

Gates’ bidding strategy is based. The outcome of  this evaluation has been 

that tendering theory does not perform well in terms of  accuracy of  

forecasts and informative content, and that there are inconsistencies in the 

logic, especially with regards to the assumed profit maximization behaviour.  

 

The conclusion is that, falling uneasily between game theory, decision theory 

and auction theory, the strategy is not based on a sound theoretical 

framework. This may explain why there is so little evidence of  its adoption 

in practice and why, in contrast to conventional economics, there has been 

no significant development in method.  

 

Hence, we suggest that further work on tendering should concentrate on the 

development of  a suitable theoretical framework. In particular, this 

evaluation has demonstrated the need to incorporate market conditions in 

any future theory.” (Runeson and Skitmore, 1999:294) 

 

The picture emerged from the problem analysis directs this research to explore a 

new pathway to conceptualize our understanding of  the heuristic approach to 

bidding strategy situated in the real world task environment.   The new insight will  

help us to explain the discrepancy between the heuristic approach in practice and the 

academic approach as identified in Figure 4.1.    
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The findings of  this study are expected to make an incremental contribution to the 

emerging new line of  thinking in searching for a suitable theoretical framework to 

represent the approach to bidding strategy and the essence of  the bid decisions 

processes in the built environment. And ultimately, the understanding contributes to 

facilitating knowledge transfer between the research community and the 

practitioners in future. 

Figure 4. 2  A framework for the research focus and knowledge contribution 

 

The purpose statement  

The research is an exploratory study in search for insight in the heuristic approach 

to bidding strategy used by large contractors in practice.   The study seeks to 

provide an insight into the departure between the approach to bidding strategy in 

theory and the approach to bidding strategy in practice. The ultimate goal is to 

explore a new perspective to seeing and resolving the departure between the practice 

of  bidding research in the research community and the practice of  bidding in the 

industry. Figure 4.2 outlines the research idea and the research focus in a 
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diagrammatic format. 

4.7 The context and interpretation of keywords  

Bidding strategy and bid decisions  

The primary focus of  this research is to understand the approach to bidding strategy 

in practice.  The term “bidding strategy” originated from the title of  Friedman’s 

and Gates’ model is chosen as the keyword in the purpose statement.   Bidding 

strategy in Friedman’s wording can be interpreted as a method to achieve bidding 

objectives and a solution to a bidding problem.  He makes explicit that “each 

problem would have a different solution depending on the objectives of  the bidding 

company”.   

The current approach presented in Figure 4.1 indicates that a set of  closely related 

themes have been evolved along the line of  thinking.  The relevant keywords  

identified from the literature include “bidding, bidding strategy model, bid reasoning 

model, bid decision making, tendering decision2, bid mark-up decision, mark-up 

estimating system, bidding management expert system, DSS for bidding.”  

Interestingly, the familiar terms “bid decision” and “markup” widely used by 

researchers in many recent literature cannot be found in Friedman’s paper.   

In fact, it is surprising to discover that the literature generally do not explicitly 

distinguish the terms “strategy” and “decision”.  Bidding strategy and bid decision, 

and even markup decision, are generally perceived as of  similar nature and the terms 

                                                 

 
2
 Shash’s (1993) study identify the decision factors for the two crucial decisions in the tendering 

process: bid/no bid decision and the markup size decision.  The two decisions are of different 

nature. As this study focuses on the final stage of bidding process, the bid/no bid decision is 

outside the scope of this study.   
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are used to refer a similar context signifying the key decision in the final stage of  the 

bid submission process. 

Therefore, it is essential to clarity the interpretation of  these two terms in this study.  

Based on the insight from the pilot study and the practice of  the two contractors in 

this research, the interpretation of  bidding strategy and bid decisions are reflected in 

the flow chart in Figure 4.3   The diagram represents the context of  bidding 

strategy within the tender submission process and helps to distinguish it from the 

two key bid decisions referred in construction research: bid/no bid decision and the 

markup decision. 
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Figure 4. 3 The interpretation of  bidding strategy and bid decisions in practice 

 

 

The pilot study in Chapter Three also sheds light to the observation that the 

representation of  “mark-up decision” seems to have over-simplified the judgement 

involving in the final stage of  the tender submission process.   The mark-up 

percentage may be perceived as one of  the components in the formulation of  the 

bidding strategy.   It also comes to the alternative view that the term “management 

decision” rather than “mark-up decision” better reflects the nature of  the final 

decision.  The link between the compilation of  bid proposal, the formulation of  

bidding strategy and the management decision will be studies in Chapter Six. 
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4.8 Heuristic approach to bidding 

The term “heuristic approach” originated from the opening statement in (Admad 

and Minharah, 1988:229), “Bid decisions are heuristic in nature as they are made on 

the basis of  experience, judgement, and perception.”   

The motive for their study is that the authors were not satisfied with the inconsistent 

assumptions regarding “the context of  problem” in the conventional bidding 

strategy models based on the classical works developed by Friedman (1956) and 

Gates (1967).  In particular, the classical approach fails to incorporate input from 

the construction industry and hence the proposed bid strategy is lack of  practical 

value. 

The central idea of  their research is to study in-depth the question of  “How are bid 

decisions made?”  The authors’ approach to this question is to administer a 

questionnaire survey to 400 top contractors in United States so that the “underlying 

factors” for bid decisions could be “uncovered”.  The survey concludes that 

competition and profitability are not the most influential factors considered by the 

contractors.  They comment that the top-ranked criteria are subjective in nature 

which include “type of  job, location, size of  job, need for work, owner, 

subcontractors, degree of  hazard, and degree of  difficulty”. 

Admad’s paper has been widely cited and their research method has been replicated 

in a number of  studies. Their qualitative approach has attracted substantial research 

interest and out laid the groundwork for the rapid development of  multi-criteria 

decision models in the 1990s.  
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4.9 Multi-criteria decision models 

(Ahmad and Minkarah 1988) introduces the concept from multicriteria decision 

making theory as a solution to the complexity of  bidding problem. The alternative 

approach to statistical model has an influential implication to bidding research in the 

following three aspects: 

The representation of  bid decision:  

“Bid decisions are heuristic in nature as they are made on the basis of  experience, 

judgement, and perception.”  .   

The above statement on the nature of  bid decision in practice is echoed by 

subsequent researchers.  Figure 4.4 captures some examples of  the perception on 

the nature of  bid decision by the researchers listed in the line of  thinking.   It 

appears there is a general consensus that the essence of  heuristic approach in 

practice featuring decision-making based on experience, judgment, intuition, 

subjective assessment, gut feeling, perception, learned principles and analogy.  

Among these elements, the role of  experience appears to the most prominent 

feature following by judgment and intuition. 
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4.10 The research method 

The method and the result from questionnaire survey is replicated as a source to 

understand “How are bid decisions made?” and to construct the knowledge base for 

expert system.  Recently, sophisticated technique in statistical analysis such as AHP 

has been incorporated in the research method to handle the set of  complex decision 

factors involved.   

4.11 The approach to bidding models 

The alternative approach has clustered a new line of  thinking in which the structure 

of  bidding models has been transformed from a statistical model to a multi-criteria 

decision model implemented in the environment of  an expert system.  Expert 

system is advocated as a decision tool for making “rational bid decision”.  
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Figure 4. 4 The researchers’ views on the nature of  bidding practice 

 

1 “A contractor’s confidence in winning a project is dependent on his experience and strength in 

the industry but not on the economy.  Need for work and project location are the driving 

factors that increase a contractor’s motivation to win a project.   

 

It is hoped that the findings of  this study will provide a foundation upon which researchers can 

develop a realistic model.” (Shash, 1993:115) 

 

2 “Compiling bid proposals for construction projects is a process that depends on extensive 

computation as well as on experience-based judgement.  Despite the proliferation of  estimating 

tools, bid proposals focus primary on the computation component and leave the more difficult 

aspects of  risk assessment and mark-up estimation to estimators’ judgement.”(Hegazy and 

Moselhi, 1994:51) 

 

“Despite the intensive research efforts in modelling the bidding process and estimating optimum 

mark-up, decision regarding these issues [indirect cost, risk assessment, and cash-flow 

consideration] have left solely to the intuitive judgement of  practitioners, without adequate 

decision-support tools.” (Hegazy and Moselhi, 1994:52) 

 

3 “Bidding decision in the industry are derived from a mixture of  gut feeling and experience and a 

more systematic approach is needed”  

 

“Bidding practice in the industry is highly judgemental, time consuming and dependent on 

several interrelated factors and variables. … a more systematic decision support system is needed 

to aid managers in the bidding process and minimize the subjectivity associated with the current 

practices.” (Dawood, 1995:117) 

 

4 “Estimating and bidding are two important functions performed by construction contractors. 

Many of  the decisions required in arriving at the final bid price are based on experience and 

intuition… The margin-size decision involves a largely qualitative and subjective assessment of  

the conditions surrounding the bid situation. Traditionally, the margin-size decision has not been 

based on a standard or formal procedure but rather than on principles learned through years of  

experience, which are applied to each new bid situation (Fayek 1996:   ).”  

 

5 “Contractors consider numerous criteria in the bidding decision, many of  them of  which are 

difficult to quantify. A subjective analysis can be used to evaluate such criteria in the 

determination of  a bidding markup.”(Dozzi, 1996:119)  
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6 “The estimating of  mark-up appears to be linked with a range of  factors. Some of  them are 

obvious and can be externalized easily …other are abstract and cannot be made clear in the same 

way….although the mental process that estimator adopt is difficult to describe and capture, it 

appears that mark-up decisions simply “emerge” in a single step from a mixture of  experience, 

intuition and gut feeling, without going through a sequence of  discourses or deep reasoning 

steps.” (Li and Love, 1999:170)  

 

7 “This is consistent with the practices reported by other researchers, which show that experience, 

judgement, and subjective assessement based on gut feelings are more favoured by contractors in 

bid mark-up size decision making” (Dulaimi, 2002:609) 

 

4.12 The emerging puzzles  

The above analysis has establish an overview on the development of  bidding 

research along Friedman’s work in 1956 and Admad’s study in 1988.  The diverging 

views between the approach in practice and the approach in research can be 

captured under the following two themes: 

The rational approach vs. the heuristic approach 

On one side, surveys have been consistently reported that the practitioners are more 

comfortable with their heuristic approach than the reliance on bidding models or bid 

decision systems.  On the other side, the academia is not comfortable with the 

heuristic approach which is implicit, subjective and not based on standard or formal 

procedure.  Their goal is to formalize the process so that a more rational decision 

can be made. 

The puzzle:  

How can we explain such a diverging views between the practitioners and the 

researchers on the same problem?  
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4.13 The nature of the reasoning process 

There is general consensus in the literature on the perception of  the heuristic 

approach used in practice and substantial effort has been devoted in development 

the multi-criteria model as a more realistic representation of  the complex decision 

environment.  The knowledge base has developed from a simple list of  important 

decision factors in Admad (1988) to a complex hierarchical reasoning model in 

(Chua and Li 2000) as shown in Figure 4.5.  

The puzzle:  

In what way the reasoning process of  an experienced practitioner may differ from 

that in the bidding models?  

 

Figure 4. 5  Bid reasoning model and normalized importance weights for factors 

contribution to subgoals (Chua and Li 2000) 
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While we have made significant progress on the understanding of  the domain 

knowledge in bidding in terms of  the underlying factors and reasoning sub-goals, 

the understanding of  procedure knowledge or the reasoning process is extremely 

difficult.  Unlike the progress made in domain knowledge, the comments on the 

reasoning process are relative abstract, diverging and even conflicting.   

The current state of  understanding and description of  the heuristic approach in 

practice can be summarized as:  

 Mental process adopted by estimator is difficult to describe and capture 

 The decision is very complex requiring simultaneous assessment of a large 

number of highly interrelated variables. These interrelationships are intractable 

so that management expertise is mostly implicit and difficult to be extracted. 

 Decision base on learned principles applied to new situation 

 Factors attribute to the confidence in winning and the motivation to win are 

influential 

 Important factors seen to influence the mindset of the decision makers rather 

than be involved in the decision marking process methodologically. 
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 Markup decision simple emerge as a single step from a mixture of experience, 

intuition and gut feeling without deep reasoning steps. 

 A contractor arrives at a bid decision only after a complex reasoning process. 

 

The puzzle   

How can we conceptualize the fragmented observations about the reasoning process 

with a coherent framework?    
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4.13 The summary 

This study intends to make a contribution to the problem relating to the discrepancy 

in the approach to bidding strategy and bid decisions, and the lack of  knowledge 

transfer between the development of  decision tools in research and the application 

of  such tools in practice.   

The primary objective of  the study is to provide an insight into the departure 

between the classical approach to bidding strategy in theory and the heuristic 

approach to bidding strategy in practice. The inquiry seeks to explore a new 

perspective to seeing and resolving the impasses in the progress of  the classical 

approach to bidding strategy in the construction since 1960s.  The following 

research questions serves as a framework to guide the discovery of  insight along the 

inquiry process:  

Research question one:  

What are the inconsistencies in the classical approach to bidding when compared 

with the heuristic approach in practice?  

Research question two:  

How can the representation of  bidding strategy be re-conceptualized to resolve the 

inconsistencies in the classical approach and to resonate the heuristic approach in 

practice?  

Research question three:  

How has the classical approach framed the prevailing bidding strategy paradigm over 

the last fifty years and led to the unbridgeable gap in knowledge transfer?  
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The framework of  the inquiry and the research questions in diagram: 
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Chapter Five: Rationale for the design of inquiry process 

This chapter serves to explain the process of  developing the methodology for this 

research. First of  all, it starts with a clear statement of  the rationale behind the 

research design. In particular, it intends to make explicit the candidate’s perspective 

in connection with philosophical stance and research approach, which have been 

shaping the development of  this research. Then, it moves to pave the 

implementation of  the research with a plan for a three stages process.  In the third 

section, it briefly summarizes the emerging data collection procedure up-to this 

stage.   

5.1 Rationale for Research Design 

Making an enquiry into philosophy 

Our knowledge in philosophy is a treasure of  wisdom distilled from the great 

thinkers for whom their premises have been evolved, challenged and modified in an 

on-going history of  over 2000 years. Magee (1998), in his book of  the Story of  

Philosophy, provides a comprehensive and accessible insight into the enlightening 

journey of  the history of  philosophy from the Ancient Greeks to the Extentialists 

and beyond. The table below presents a snapshot showing some of  the evolving 

thoughts addressed in the book. 
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 “Man is the measure of all things”  

Protagoras 

  “No man’s knowledge here can 

go beyond his experience”  

John Locke 

  “Beauty in things exists in the 

mind which contemplates them”  

David Hume 

 “We are ourselves the entities to be 

analyzed”  

Martin Heidegger 

 

 “Let no-one enter here who is 

ignorant of mathematics”  

Plato 

 “Everything is becoming nothing is”  

Plato 

 “Mathematics possesses not only 

truth, but beauty – a beauty cold and 

austere, like that of sculpture”  

Bertrand Russell 

 “Science is perhaps the only human 

activity in which errors are 

systematically criticized and , … in 

time corrected”  

Karl Popper 

While the evolution of  philosophical stance has been ongoing for more than two 

millennia, it appears that the two competing paradigms of  lens to search for truth: 

the soft humanism versus the hard science remains unsettled.  

An appreciation of  various philosophical paradigms will be valuable in establishing a 

sound rationale for research design; however, it is not an objective of  this thesis to 

provide either a comprehensive review or a critical evaluation on the different 

schools of  philosophical arguments.  Such a review will fall beyond the knowledge 

of  the candidate and the expertise of  construction research.   

To sum up, the evolution in philosophy highlights the status quo of  diverging 

thoughts in ontology and epistemology.  The history shows us that knowledge 

discovery is an incremental process across time.  Perhaps, the most important 
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lesson learnt from this is that the tenet of  philosophical enquiry is not to shape the 

world by rules, nor to confine ourselves by entrenchment, but to continuously quest 

our existing knowledge, to sincerely understand the reality and to truly represent the 

dynamics as close as possible.  

“Philosophy begins in wonder” 

Plato 

“Everything is flux” 

Heraclitus 

“The business of philosophy is not to give rules, but to analyse the 

private judgments of common reasons” 

Immanuel Kant 

The notion of  problem-driven design with converging operations 

There have been some concerns over the tradition of  methodological entrenchment 

which may confine the value and contribution of  research in the field of  

construction management. For example, Holt and Faniran (2000) comment that 

“construction management research is a well-entrenched field of  scientific endeavor.” 

Seymour, Crook and Rooke (1997) point out that the research in construction has 

been dominated by rationalist paradigm and call for alternative contributions, in 

particular interpretive paradigm.   

“Carpenters will always find things on which to use a hammer” 

In the discipline of  psychology, Sternberg (2004) criticizes the tradition of  

methodological fixation and field-based research in the studying of  a phenomenon 

may encourage “narrowness isolation, false opposition, marginalization” and thus 

“confusion of  the part with the whole”. Taking the metaphor of  the Carpenters, the 
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author comments that researchers may pass up countless opportunities for new 

discovery, just because the “hammer does not lend itself  to these opportunities”.  

He poses that scientists are likely to be suspicious on the value of  findings and the 

reliability of  techniques for which they are not versatile with. 

Sternberg (2004) advocates that research shall be phenomenon-driven rather than 

method-driven.  Instead of  an isolated approach, he considers that a fuller 

understanding of  a phenomenon could be achieved by multiple points of  view 

(converging operations). The notion of  converging operation is firstly introduced by 

Garner, Hake and Eriksen (1956) in a path-breaking article on psychological 

methodology for which multiple methodologies are adopted to study a 

phenomenon.  

The author further illustrates the observation in the study of  intelligence. Research 

on intelligence has been heavily relying on factor analysis. He comments that whilst 

there is nothing wrong with factor analysis per se, the entrenchment may miss out 

the opportunity to integrate useful findings from alternative sources of  data drawing 

from other methods such as cultural analysis, cognitive analysis and biological 

analysis.   

In fact, Sternberg’s proposition is in line with the discussion of  mixed methods 

promoted by Creswell (2003).  With a mixed methods approach, researchers may 

employ inquiry strategy that collect different forms or sources of  data 

simultaneously or sequentially to achieve a better understanding of  the research 

question. Creswell considers that the researcher by taking a mixed approach tends to 

pose knowledge claims on “pragmatic” ground which may feature as 

consequence-oriented, problem-centered, and pluralistic.  
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Accordingly to Levis-beck (2004), the core idea of  pragmatism is that “the truth of  

any judgment is determined in and through practical activity”.  Moreover, the 

paradigm looks into problems emerge out of  previous experience and considers that 

“cognition shall be viewed as part of  the ongoing transaction between individual 

organisms and their environment”. 

There are also supporters on the notions of  problem-driven research, pragmatic 

paradigm and converging operations in the recent methodological debate in 

construction management. For example, Raftery, Mcgeorge and Walter (1997) 

disagree on the superficial championship over rational/positivist or qualitative 

approach.  In their conclusion, the authors put forward an “existentialist” approach 

to promote a wider choice of  paradigm and methodology. Along the same line, 

Chau, Raftery and Walker (1998) content that construction management is a 

practical subject and the choice of  research approach should be a pragmatic one.  

Matching the problem with interpretive approach  

First of  all, construction projects per se are extremely dynamic, complex and 

invariably consist of  multiple interdependent components. (Love Holt et al, 2002).  

A study of  heuristic judgment in bidding poses an inquiry into human behavior 

which involves problem solving in a complex problem domain.  As comments by 

Li and Love (1998), research into construction problem solving has been focused 

heavily on the developing technical aids to support the inferencing process. Very 

little research has been looked into the “soft” side of  the problem, in particular an 

attempt to understand problem solving as a mental process from the perspective of  

cognitive science. 
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As indicated in the literature review in construction bidding, there is a general 

consensus that bidding decisions involve complex multi-attributes problem solving 

which are heavily relying on heuristic judgment. (for example, Ahmad and Minkarah 

1988, Slash 1993, Chua and Li 2000, Marzouk and Moselhi 2003).  Among the 

others, the early survey administrated by Ahmad and Minharah (1988) appears to be 

one of  the most cited research attempting to address the complex heuristic 

judgment in bidding. The survey identified a set of  31 pre-determined factors with 

ranking for mark-up decisions. The factors and the questionnaire have been widely 

replicated, with slight modification, examples of  some recent ones were completed 

by Chua and Li (2000) and Marzouk and Moselhi (2003).  

Surprisingly, although basically the same instrument has been adopted, there is no 

evident of  consistent ranking among these factors. In fact, the deviations of  ranking 

among these surveys are quite substantial. These diverging findings lead to a 

question on the robustness in identifying and hard coding a set of  complex 

attributes. It casts in doubt whether such a top-down weighted-additive model for 

supporting bid adjudication decision can truly represent the heuristic judgment in 

practice.     

Up to this stage, some recent research, such as Chua and Li (2000), have 

demonstrated the technique to analyze a set relative weighting factors and represent 

them in a complex hierarchical structure. However, we are still having very limited 

understanding on the practice and context of  heuristic judgment in bidding. In fact, 

there is still substantial criticism that the representation of  problem is ill-defined.  

As a research method, opinion survey is a well established instrument in various 

disciplines. It has the advantage of  being able to efficiently solicit a set of  
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quantifiable responses from a relative large population, subject to the response rate.  

The method is at best to workout the average behavior or perception among of  a 

group of  respondents. However, the survey has two critical limitations for research 

into bid decisions.  Firstly, it does not reflect the variations of  judgment made by a 

bidder across projects. Secondly, the information obtained is generally confined by 

the coding of  the questionnaire. In order words, the findings are framed by the 

pre-determined questions. Therefore, the instrument may not be suitable to 

investigate complex problem for which by its nature is ill-defined and rich in 

context.  

In order to provide an added insight into the heuristic judgment beyond the 

previous surveys, this study opts to conduct an in-depth qualitative study focusing to 

explore the context and pattern of  judgment made by individual bidder across 

projects. An interpretive approach is considered as appropriate tenet for this 

explorative study. It enables the researcher to make sense out of  the data drawing 

from a rich and undefined context of  bidding experience.  

Concluding the inquiry strategy   

To conclude the methodology for this project, the critical issues will be boiled down 

to the following two concerns:  

1. How can this research achieve an added understanding to heuristic 

judgment taking into account the nature of heuristic judgment and the 

stage of research development? 
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The research will be an exploratory study taking an interpretive approach 

with mixed method to nest the qualitative judgment and quantitative 

decision outcome. 

2. In what way will this research able to achieve the added understanding 

which will satisfy the extent of original contribution within the context of 

a PhD thesis? 

The research outcome will be anticipated to make a contribution to the existing 

knowledge in the following aspects:- 

1. It provides a re-examination of the problem representation in existing bid 

models in lights of the practice of heuristic judgment  

2. It suggests an alternative problem representation to better caters for the 

exercise of heuristic judgment 

3. It develops a suitable method to capture and analyze heuristic judgment in 

bidding 

4. It provides a theoretical exposition to the practice and representation of 

heuristic judgment from cognitive psychology. 

Finally, figure 5.1 visually integrates the concept of  the proposed inquiry strategy for 

this research. The concept model intends to link up the selected method, the 

embracing philosophical framework and finally the anticipated knowledge claims as 

an outcome of  the process. 
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Figure 5. 1  The concept model of  the proposed inquiry strategy 
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5.2  Research Process 

The research plan will be conducted in a four stages research process.  

Stage one: Literature review  

Firstly, a literature review would be conducted under a systematic process focusing 

on the research into bidding. The literature would be drawn from a defined database 

of  leading refereed journals in construction published within the recent decade. 

Unlike a traditional bidding research designed with model testing, the literature 

review at this stage will not be used to formulate any hypothesis or model for testing. 

The purposes of  this review are two folds: firstly, to establish a clear statement of  
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research problem and to formulate the research questions; secondly, to provide a 

better understanding of  the pattern of  inquiry strategy that has been adopted.  

Stage two: Empirical study 

Upon the establishment of  problem statement and research questions, the research 

would move to an empirical study to investigate the practice of  heuristic judgement. 

The main purpose is to collect the relevant data, both qualitative and quantitative 

and to distill from a series of  bid incidents the critical information considered and 

the pattern of  judgment across projects. The investigation will be conducted in an 

iterative process to facilitate a rich understanding and reliable interpretation of  the 

data. The information collected will be distilled into meaningful pattern and 

conceptual framework.    

Stage three: Literature review and discussion 

Upon the formulation of  the proposed framework grounded from the empirical 

data, the findings will be discussed and contrasted against the relevant literature in 

construction and in cognitive psychology. The main task at this stage is to provide a 

theoretical exposition to the observed practice and the proposed representation 

from the perspective of  human solving in the discipline of  cognitive psychology. 
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5.3  Data Collection  

The study takes an interpretive approach to capture and synthesize the emerging 

issues and patterns from the empirical data. A mixed data method as described by 

Creswell (2003) is applied to nest the quantitative bid decision outcome and the 

qualitative judgement in order to develop an understanding into each of  the bid 

incidents. The data collection covers document discovery and semi-structured 

interviews with an experience estimator (the informant) in-charge of  the tendering 

function. The empirical data collection is planned to be conduct under two stages as 

shown in below:  

  Case Selection criteria Purpose Incident 

1 
Case One                 

(Pilot case) 

Accessibility and                        

richness of 

information 

Explorative 
A series of               

consecutive bids 

2 
Case Two 

(Typical case) 

Accessibility and                       

typicality of the 

Contractor 

Formative  
A series of            

consecutive bids 

 

The first case study will also serve as a pilot case to develop relevant lines of  

question and to refine a formal research design for an on-going research. The first 

case study has been conducted in a flexible and prolonged reiterative process which 

allows recurrent visits to discover and clarify emerging issues as the analysis 

progresses. The data collection for the first case has been completed and the 

procedure and results have been reported in a conference paper forming the next 

chapter of  this report.  

Taking a qualitative approach, verbal protocol (think aloud) is a typical method in 

cognitive psychology to investigate heuristic judgment. Subject to the nature of  the 
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problem and the feasibility of  the environment, introspective report is generally 

more preferable than retrospective reporting.  However, as the tendering process 

may involve a series of  judgment and information processing along the tendering 

period and the information is highly sensitive and confidential during the process; a 

complete introspective account is almost infeasible. To resolve this limitation, the 

information and judgment involved in each case were solicited retrospectively 

through a series of  semi-structured interviews focusing on the critical information 

and judgment involved.  

In the first case, the interviews were conducted under two independent stages. 

Firstly, the informant was invited to give a retrospectives account on the judgment 

and critical information involved in each bid incident. A brief  description of  the 

project and the bid price, abstracted from the document discovery, was presented to 

facilitate the discussion. In the second stage, the informant was invited to discuss the 

result and the judgment to reconcile the winning bid. The rank and bid 

competitiveness ratio (BCR) as adopted by Drew and Tang (2002) was used the 

objective indicators to facilitate the discussion. BCR is expressed as the ratio 

between the submitted bid and the lowest bid.  

The findings in the first case study is encouraging and the developed method has 

provides insightful empirical explanation to the discrepancy between the theoretical 

assumptions and the judgment in practice. The similar method, subject to 

modification to suit the alternative setting, will be used for data collection for an 

additional case study.   
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5.3  Rationale for method design 

Distinct from the well developed model testing methods as identified in the 

mainstream research in construction bidding in the previous chapters, this study is 

explorative and there is a need to tailor-made the data collection procedure and 

analysis in searching for insight into a relative novel topic in construction bidding, 

the practice of  heuristic judgment in bid decision.  The following discussion sets 

out to make explicit the rationale underpinning the design of  this tailor-made 

process. 

The design of  the inquiry process is framed under the following five rationales: 

1. The unit of analysis: the bid incident  

 

The incident of each bid, the bid incident, is considered as the unit of 

analysis.  On one hand, bid price and ranking are considered as crucial 

elements in representing the “bid decision” and “result” of the bid incident.  

On the other, the rich contextual explanations are considered as valuable to 

gain an insight into heuristic judgment involved in the decision.   

 

Thus, a mixed data strategy is adopted for which the bid price and result are 

used to represent the pattern and the explanation is used to develop 

understanding into the pattern.  This strategy is described as “mixed data 

method with concurrent nested strategy” by Creswell (2003). 
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2. The confidentiality of data: the private information    

 

It is believed that price formation process may involve substantial private 

and sensitive business information, and heuristic judgment by its nature is a 

form of tacit knowledge resides in the intuitive experience of the informant.  

Thus, seeking rapport from the informant, assuring confidentially and an 

informal atmosphere are considered as the crucial environmental issues in 

conducting the interviews.   

 

In light of the above consideration, semi-structured interviews were 

conducted in natural dialogues relating to the identified incidents or 

observations.  During the dialogues, field notes on emerging key issues 

were taken by the candidate instead of a full documentation by audio-taping.  

The interviews also involved document discovery of some pricing 

information and actual document submission for the critical incidents to 

supplement the explanation.  However, for the reason of confidentiality, 

the details of these documents would not be presented in the thesis. 

 

In this study, primacy has been given to protect the privacy of sensitive 

information throughout the data collection and data analysis.   With the 

aim to extend our understanding into the practice of heuristic judgment, the 

focus of the analysis is, not to report the exact measurement in monetary 

terms, but to capture the critical issues involved in the decisions and to 

distill a holistic structure of heuristic judgment exercised in the tender 

adjudications.  
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3. The use of theory: the theoretical lens  

 

Creswell (2003) presents some common variations in the use of theory by 

qualitative inquirers.  Firstly, a theory may be positioned up-front as a 

board explanation completed with variables, constructs and hypotheses for 

testing. The positioning employs a deductive approach as widely used in 

model testing in quantitative studies.  Secondly, a theory or themes may be 

positioned at the end-point as a product generated from the process of the 

study, such as grounded theory.  Alternatively, researchers may use prior 

theory as a theoretical “lens” or “perspective” to guide their study and 

research questions.  

 

The use of theory is positioned differently in the two empirical study 

conducted under two stages; a mixed method approach is adopted.  The 

first empirical study is primarily explorative and serves a pilot study to 

generate research themes and to guide the development of theoretical lens 

for the second bid incident analysis.  Build upon the emerging findings 

from the first study and further literature review, research themes would be 

formulated to guide the representation and the analysis of the data in the 

second study.   

 

As a result of the first empirical study, it sheds light to some inconsistent 

observations to conventional bid modelling, in particular the fundamental 

assumptions in Friedman’s model.  Moving towards a deeper 

understanding of the observations, the classical works by Friedman and 

Gates and a recent discussion on tender theory by Runeson and Skitmore 



An insight into heuristic approach to bidding strategy 
 

109 

(2002) were revisited.
3
  The review distills three theoretical assumptions 

underpinning the development of conventional bid modelling: 

   

1. The objective of bidding is to maximize the total expected profit  

2. The competitors’ bid patterns are identifiable, consistent and 

predictable from the bidder’s past bid records. 

3. The solution to competitive “bid strategy” is to determine the optimal 

expected profit derived from the identified “bid pattern” 

4. The method to determine the solution is by deriving a mathematical 

function for the bid pattern in which the bid price is represented by the 

profit allowance (markup) and estimate of the bidder.  

 

Bid pattern and bid strategy are captured as two primary research themes.  

Three sub-themes related to each of the main themes are further distilled to 

generate research questions in the process.  These research themes, as 

depicted in Figure 5.2, together with the above theoretical assumptions will 

serve as a theoretical lens to guide the data representation and data analysis 

in the second study. 

                                                 

 
3
 A new chapter of literature review to discuss the theoretical framework in the conventional 

models will be added 
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Figure 5. 2  Research themes for data analysis 
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Starting from the information about the bid incidents and aiming to gain an 

insight into heuristic judgment, an inductive process for this study is 

developed from the typical process as shown in Figure 5.3A to a tailor-made 

process represented in Figure 5.3B.  The starting point and the end point of 

the process basically similar to the process presented by Creswell.  The 

modification of the middle steps is shaped by the theoretical lens with the 

missions in searching for bid patterns among the incidents and insight into 

bid strategy in the critical incidents.   
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Figure 5. 3  The Inductive Logic of  Research 
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6. The data analysis  

 

The data analysis takes an interpretative approach in which the essence of 

the approach is the “making sense” out of the bid incidents.  The process 

adopted in the empirical study can be illustrated by the description by 

Creswell: 

 

“The process of data analysis involves making sense out of text and 

image data.  It involves preparing the data for analysis, conducting 

different analyses, moving deeper and deeper into understanding the data, 

representing the data, and making an interpretation of the larger meaning 

of the data. … It is an ongoing process involving continual reflection 

about the data … asking questions and developing an analysis from the 

information supplied by the participants” (Creswell, 2003, p.109) 

 

In this study, the “text and image data” are replaced by the bid patterns and 

the retrospectives account by the informant about the bid incidents.  The 

analyses would be conducted from two dimensions: longitudinal patterns 

analysis and critical incident analysis.  The bid incidents were represented 

and analyzed in different forms such as the plotting of variations against the 

average bid, the comparison of competitiveness across the study period and 

the analysis of price composition. 
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The “ongoing process” is conducted in form of a series of semi-structured 

interviews and document discovery over a prolonged period from the beginning 

of 2005 to the completion of this research involving over 20 hours of meeting 

time.  The analysis is an iterative discovery process searching for understanding 

from the emerging bid patterns and critical incidents through explanation and 

supplementary information provided by the informant. 

 

5.4 The summary  

 

This chapter makes explicit the rationale underpinning the explorative inquiry from 

a discussion of  the philosophical standpoint to the approach in research design. 

From conceptual to methodological, it provides the basis for method design and 

data collection method. Some other relevant issues in research design address in 

different sections as appropriate are not repeated in this chapter. In the introduction 

chapter, the structure of  the thesis is explained. In chapter eight, a lens-perspective 

model which serves as a methodological as well as conceptual for the inquiry is 

developed.   
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Chapter Six: A quest of markup decisions in practice  

6.1 Introduction  

This chapter addresses the first research question:   

What are the inconsistencies in the classical approach to bidding when compared 

with the heuristic approach in practice?  

It presents a quest to the basic concepts in the classical bidding models in light of 

the data collected from the first empirical study. The analysis reveals the 

departure between the theoretical representation of the mark-up decision and the 

actual bidding patterns in the aspects of (1) The mark-up pattern (2) Number of 

bidder and contract size (3) Bid adjudication and multi-criteria decision model (4) 

The essence of the winning strategies.  

    

6.2 A description of the context   

The empirical study focuses on bidding strategy for construction works of  public 

sector in HKSAR. In public sector, the Works Bureau administers a comprehensive 

contractor management system and maintains a List of  Approved Contractors for 

Public Works to monitor the tendering activities and performance for the works 

issued by various departments under five categories: building, port works, road and 

drainage, site formation and waterworks. The List comprises of  three groups of  

Contractors ranking from A to C, which are allowed to tender for different value of  

works. 

As supported by Machpherson (1993), in view of  its formative contribution of  a 

pilot study, accessibility and richness of  information is adopted as the critical criteria 
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for case selection. The contractor (subject) under study is a group C probationer 

(CP) in the approved List.  Currently, there are about 100 contractors registered 

under the List of  which over 50 contractors are under the group CP in one or a few 

categories of  works. Whilst a CP contractor can tender for works exceeding 

$50Million, the contracts on hand are subject to a maximum of  two group C 

contracts of  total contract value not exceeding $180million. If  a CP contractor 

wants to apply for confirmation as a C contractor, they shall have satisfactorily 

completed a specified value of  group C contract works.  

While the subject tenders for building and civil engineering works in both private 

sector and public sector, the contractors are more active in civil engineering 

contracts in public sector, which represents 75% of  the bids attempted within the 

study period. The result of  the bid attempts by the subject for civil engineering 

contracts in public sector within the study period are depicted in Figure 6.1 

Figure 6.1  Summary of Bid Attempts 

 

Bid            

Ref 
Rank 

No of           

Bidders 
BCR  

P1 3 18 0.97 

P2 1 9 1 

P3 3 22 0.92 

P4 3 8 0.89 

P5 3 7 0.95 

P6 declined no record - 

P7 5 15 0.51 

P8 declined no record - 

P9 5 12 0.92 

        BCR: Bid Competitiveness Ratio = Submitted Bid / Lowest Bid 

 

Data collection method 
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The method of  data collection includes both document discovery and 

semi-structured interviews with an experience estimator (the informant) in-charge 

of  the tendering function of  a medium size contractor. The flexible and prolonged 

data collection process in a month time allows reiterative visits to discover and 

clarify emerging issues as the analysis progresses. 

The data was collected in 2003 with the scope of  investigation covered a set of  

consecutive bid incidents attempted by the company within a period of  twelve 

months preceding the moment of  data collection.  Each bid incident is taken as a 

unit of  analysis. A mixed data method as described by Creswell (2003) is applied to 

nest the quantitative bid data and the qualitative judgement to develop an 

understanding into each of  the bid incidents.  

As a qualitative approach, verbal protocol (think aloud) is a typical method in 

cognitive psychology to investigate heuristic judgment. Subject to the nature of  the 

problem and the feasibility of  the environment, introspective report is generally 

more preferable than retrospective reporting.  However, as the tendering process 

may involve a series of  judgment and information processing along the tendering 

period and the information is highly sensitive and confidential during the process; a 

complete introspective account is almost infeasible. To resolve this limitation, the 

information and judgment involved in each case were solicited retrospectively 

through a series of  semi-structured interviews focusing on the critical information 

and judgment involved.  

The interviews were conducted under two independent stages. Firstly, the informant 

was invited to give a retrospectives account on the judgment and critical information 

involved in each bid incident. A brief  description of  the project and the bid price, 
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abstracted from the document discovery, was presented to facilitate the discussion. 

In the second stage, the informant was invited to discuss the result and the 

judgment to reconcile the winning bid. The rank and bid competitiveness ratio (BCR) 

as adopted by Drew and Tang (2002) was used the objective indicators to facilitate 

the discussion. BCR is expressed as the ratio between the submitted bid and the 

lowest bid. 

 

6.4 An analysis of markup in bidding patterns    

Mark-up Patterns 

Figure 6.2 and Figure 6.3 depict the patterns of mark-up that have emerged from the 

pilot study.  Besides the submitted mark-up, the figures also indicate the patterns of 

the winning mark-up with reference the estimated cost of the analyzing bidder.   

Figure 6.2  Pattern of mark-up vs. number of bidders 
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Figure 6. 3  Pattern of mark-up vs. contract size 

 

Both of the patterns of submitted bid and the winning bid does not support the 

classical assumption of a positive correlation between the mark-up strategy and the 

number of bidders / the size of the contract.  In fact, the pattern of submitted 

marked-up is rather constant across the bid instances, except only one instance (P5). 

The informant explained that  

“In a bad market, there is not much room to think about how much 

profit you would like to have. If you are keen to win the project, the mark-up 

may effectively be representing the corporate policy on the minimum level of 

nominal percentage on the cost of overhead and return on capital.” 

 

Regarding the exception of P5, the informant stated that they were not keen on the 

project. The reason was that in considering the project value on-hand, the total 

anticipated contract value would exceed the ceiling capacity of their company in the 

List.  

Regarding the number the bidders, the informant commented that the exact number 

of bidders usually is not available to the bidders. In practice, bidders do not pay 

much attention on the number of bidders; instead, they will selectively focus on 

-10.0%

-8.0%

-6.0%

-4.0%

-2.0%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

0 20 40 60 80 100 120 140 160 180M
ar

k
-u

p
 

Contract Size (HK$million) 

Submitted mark-up

Winning mark-up



An insight into heuristic approach to bidding strategy 
 

120 

identifying the key competitors who are perceived as the most competitive and 

having a keen interest in this project. 

Accordingly to the above observations, the mark-up level in effect may be more 

sensitive to corporate fiscal policy and keenness towards the job rather than the 

number of bidders.    

Regarding the factor of contract size, the informant considered that the straight-line 

relationship over accentuates the implication of the factor. Instead of a continuous 

relationship, he considers the categorization of contract size will have an effect on 

the competition setting. In order words, there are some threshold values that may 

attract different group of competitors or prevent smaller contractors to bid for the 

job.  The effect is more evident in public sector where the contractors are listed 

under a set of classification system with different contract size range and maximum 

capacity.  

Another surprising observation is that there were three winning mark-up exhibited a 

hypothetical negative markup from -4% to -7%.  The information on the actual 

costing and markup is not available to the subject. However, some possible 

explanations include, (1) the winning bidder was too keen on the job that they 

submitted a “suicidal bid”, (2) the winning bidder was based on an estimated cost 

substantially lower than the informant. The combination of the two seems to be 

plausible explanation of the negative mark-up.  

This observation supports the criticism on Friedman’s assumption in using the 

composite bid-to-cost ratio (mark-up) as a single independent variable (Crowley, 

2000).  In his classical model, the ratio is adopted to represent the mark-up of all 
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competitors relative to the project cost estimated assumed by the analyzing bidder. 

As commented by Carr (1982), Friedman’s assumption of invariability of cost 

estimate misleadingly assigns all the variation of bids to mark-up pattern of 

competitors. The finding poses a research question, and reflects the practical 

constraint as well, to investigate the variability of cost estimate in competitive 

bidding. 
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6.5 A review of adjudication in bid decisions    

McCaffer and Baldwin (1991) describe the bid formulation process as two 

distinctive functional judgments: estimating the cost and tendering the price:    

“In the adjudication meeting, the estimator will have built up a detailed 

“knowledge” of the project and this is conveyed to the senior management 

through a series of reports and “verbal explanation”…The tendering is 

commercial decision.” 

 

Another, explanative account on judgment in bid adjudication is given by Cousens, 

Skitmore et al. (1995).  The empirical study observes that in view of inherent 

complexity and uncertainty, the decisions were largely subjective and intuitive based 

on inconsistent combination of different factors in each project. As a result, the 

adjudicator is influenced by the biases and inconsistence of a variety of human 

judgment as suggested by Tversky and Kahneman (1974). 

Despite the general consensus that decision-makers in bidding rely heavily on 

heuristic judgment, the understanding on the nature and pattern of heuristic 

judgment in the field of bidding is very limited. 

An insight into the practice of  heuristic judgment contributes to give an explanatory 

account to address the problem of  the structured problem representation proposed 

by the multi-attributes models.  

Firstly, the focus of  expert judgment is highly selective. In the price formation 

process, the decision maker in each bid incident identifies and focuses on one or a 

very few numbers of  critical issues in the project.  Thus, a formal list of  factors 

with fixed weighting fails to represent and capture the critical issues that lead to the 
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formulation of  the competitive strategy for that incident. The simplified 

representation of  the attributes also fails to cater for the diversified source of  

unstructured and contextual information solicited from the market.  

The second discrepancy lies in the unit of  analysis. The study discovered two critical 

components of  analysis in the judgment: the first one is represented as the critical 

issue which will be interpreted as a threat or opportunity in pricing; second is the 

identity and behavior of  the key competitor. Thus to model the bid reasoning, an 

effective decision support system shall be able to facilitate a competitor analysis of  

identified company and a risk analysis of  identified critical issue. 

6.6 An exploration of the critical issues in winning bids  

The rich qualitative data provides some preliminary understanding of  the nature of  

heuristic judgment. The critical information and strategy affecting each incident of  

bid decision is developed, analyzed and distilled into a tentative taxonomy of  

competitive strategy as shown in Figure 6.5. The taxonomy shall be read in 

conjunction with the quantitative pattern of  the relative competitiveness of  the 

contractor as depicted in Figure 6.4. The taxonomy represents a bottom-up open 

hierarchical structural to analyze the effect and pattern of  critical issues and 

competitors which will develop into a knowledge base of  bid incidents.  New 

emerging issues from time to time shall be added to the column under Critical Issues. 

The columns of  attributes and dimension will be adaptive to evolution of  new 

issues or changes in the market. The identity and behavior of  all potential 

competitors shall be nested to the taxonomy.     
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Figure 6.4  Pattern of  bid competitiveness 

 

Figure 6.5  A taxonomy of  competitive strategy 
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An insight into the price formation process indicates that the mark-up percentage is 

an incomplete representation of the bid strategy. The responsive competitive 

strategy varies from a global percentage adjustment, a specific lump sum adjustment, 

a cost differentiation in preliminary items down a detail adjustment of units for the 

relevant works items. Thus, a pricing column is introduced to represent the 

difference in financial implication. As indicated in the successful bid of the subject 

(P2), there is no adjustment in the final mark-up calculation. The winning 

competitiveness of the bid was a result of a strategic alliance with a core 

sub-contractor and a substantial removal risk buffer for underground works. The 

special sub-contractor had a unique working experience in the area and was 

acquainted with the soil condition and working environment of the project.  

The study indicates that the multi-attribute model has, on one hand, 

over-complicated the inferencing of the mark-up percentage by a set fixed weighted 

factor. On the other hand, it over-simplified the problem representation and fails to 

capture the critical information and represent the strategic financial adjustment 

beyond the mark-up percentage. 

6.5 The summary  

The patterns and issues emerged from the study provides empirical support to the 

criticism raised by Runeson and Skitmore (1999). The discussion contributes to give 

an explanatory account to the fallacies of  the two classical bid models. Whilst 

Friedman’s model tends to over-simplifies the competition strategy, the 

weighted-additive model tends to over-complicate the mark-up determination.    

The study has synthesized the emerging patterns and issues into a proposed 

taxonomy of bid competitive strategy. The tentative taxonomy poses an alternative 
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representation of the bid decision. The taxonomy, upon further development, may 

provide helpful solutions to implement the re-directions suggested by Runeson and 

Skitmore (1999).  The refinement of this alternative framework will be focus on the 

following features: 

1. Capturing the critical issues in each incident and the dynamic behaviour 

of the market, in particular, the behaviour of the identified competitor  

2. Extending the problem space to consider the price formation process 

3. Catering for identification of pattern and trend with through longitudinal 

incident analysis 

As an insight into heuristic judgment, the prolonged interpretation process also 

provide some preliminary explanation on the perception about the practice in 

bidding which is described as “subjective, intuitive, based inconsistent combination 

of factors” The mis-representation of the problem as a single judgment on the 

project may account for part of the observed inconsistence. The consistence of 

judgment can be enhanced under a proper decomposition of the problem into 

critical issues and pricing behaviour towards specific temporal organisation objective. 

Further, the non-repetitive, diversified source and contextual private market 

information also accounts for the practice of subjective judgment. Acknowledging 

there are limitation and weakness in heuristic judgment, it is believed that a more 

systematic analysis and decision process will have a role to play.  It is 

recommended that a decision support system with a sufficient and adaptive 

representation of the heuristic judgment will be valuable to supplement the problem 

of heuristic biases.      

Besides providing an insight into the bidding process, the empirical study has 
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successfully demonstrated the contribution of an alternative mixed data collection 

strategy developed in this research.  While, the finding presented in this paper is 

only explorative in nature, the next step forward is to refine and extend the 

proposed taxonomy based on the identified features with further synthesis and 

collection of empirical data in practice. 

"The existing bidding strategy is not based on a sound theoretical framework. This may 

explain why there is so little evidence of its adoption in practice ... we suggest further 

work on tendering should concentrate on the development of a suitable framework. In 

particular, this has demonstrated the need to incorporate market conditions in any 

future theory." (Runeson and Skitmore, 1999)  
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Chapter Seven: The salient features of the approach in practice   

7.1 Introduction 

This chapter further develops the investigation into first research question:   

What are the inconsistencies in the classical approach to bidding when compared 

with the heuristic approach in practice?  

It presents an interpretive analysis of the second empirical study.   The study was 

based on a set of bid incidents managed by an estimating manager (the informant) in 

a large well established contractors organization in Hong Kong submitted during the 

period of year 2002 to 2004.  

The research focus “heuristic judgment in bidding”, by its nature, is a complex 

cognitive process not accessible to direct observation.  In order to understand this 

complex implicit process, a pluralistic approach is employed in which the bid 

incident analysis was decomposed into a hierarchical inquiry process.  The inquiry 

process aims to capture the behavioral phenomenon and its explanation in relation 

to the practice of heuristic judgment involved in the bid incidents.  

Figure 7.1 illustrates the structure of the inquiry process leading to the interpretative 

insight into the practice of heuristic judgment.  Focusing on the two main research 

themes, bidding pattern and bidding strategy,  the data analyses were conducted 

under two different dimensions: a longitudinal study of bid pattern and a critical 

analysis of winning bid strategy.  In connection with the fundamental assumptions 

in the classical bidding models, the main themes were decomposed into a layer of 

research sub-themes each focusing on a fundamental concept or problem 
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representation in bidding.  Each research sub-theme was then developed into a 

specific inquiry serving as a theoretical lens to guide the interpretative analysis.   
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Figure 7. 1  Structure of the inquiry process 
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relation to the bid incidents in the data set.  The informant was recommended and 

introduced by the informant in the first study presented in the previous chapter as a 

well experienced and knowledgeable practicing expert in the field.  The expert has 

over twenty years experience in the field of civil engineering and has developed his 

expertise in estimating with senior positions in two large contractors organizations in 

Hong Kong over the past decade.  He is working as an estimating manager 

overseeing all tender submissions under the civil engineering section of a large well 

established public listed construction company. 

The contractor organization (C001), which the informant is working for, is a public 

listed company founded before 1950s with core business in construction and related 

works mainly in Hong Kong, Macau and the PRC in both the private and public 

sectors.  As stated in the company’s annual report for 2003/2004, the management 

promotes a quality culture and considers its quality service, goodwill and positive 

track records over the past decades as a significant competitive advantage in its core 

business.  

7.3 The basic concepts in bidding models   

The concept of  profit optimization 

The central idea in classical bidding strategy, framed by the founding works by 

Friedman (1956) and Gates (1967), is all about the determination of the optimum 

markup which gives the maximum expected profit from a set previous bid pattern.   

This central idea has become a fundamental assumption underlying the development 

of mainstream research in construction bidding in 1970s and 1980s.  

The above interpretation is in line with a recent discussion paper in revisiting the 
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development of tendering theory by Runeson and Skitmore (1999).  In the 

discussion paper, the authors argue that the implicit theoretical framework stems 

from classical bid modelling can be interpreted as a theory of price determination in 

search for a constant markup that maximizes the expected value of the profit in a 

given set of bid pattern.  Table 7.1 distills the axioms of the theory in terms of the 

motivational assumption, behavioural assumption and functional relationship.  The 

table indicates that what underlying the implicit framework are two fundamental 

assumptions about bidders’ behaviour: “profit maximization” and “constant 

distribution”.  The analysis in this section focuses on the first assumption, whilst 

the second one will be examined in the next section.    
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Table 7. 1  A Summary of assumptions for tendering theory (Runeson and 

Skitmore 1999, p.286) 

 

Motivational assumption Profit maximization 

Behavioural assumption Maximize expected value of each tender 

Functional relationships Constant distribution of competing tenders can be determined from 

previous encounters. 

Tender is cost plus a mark-up based on maximizing expected value. 

Restriction on range of 

variables 

No restriction 

Boundary condition Competitive tendering only 

 

The concept of  expected value and optimum bid  

As an operational parameter, the objective of  profit maximization is measured by 

the “expected value” of  profit in the bid.  The term expected value (EV) is derived 

from statistical concept and defined as “the probability of  winning” times “the 

percentage of  profit markup” (Gates 1967).  It follows that competitive bidding is 

viewed as a strategy to optimize the probability of  winning and the profit allowance.  

In mathematical term, the optimum solution is “the point of  diminishing return” in 

a given set of  distribution of  bid pattern. 

Gates emphasizes that the concept of  the expected value of  the profit, as distinct 

from the subjective utility value, is “the most important element in virtually all 

competitive bidding strategies”.  In his model, the expected value can be 

represented by the follow equation:  

EV = 
No.of winning bid (Nw)

Total no.of bid (Nt)
 x % Profit markup (P) 
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7.4 A quest to the applicabitiy of Gates’ bidding strategy  

One of the primary motives of many bidding research lies in the belief that we can 

improve the current practice of bidding decision by establishing an analytical 

method to derive the optimum solution.  Gates presents a real case in applying his 

many-bidder strategy to a set of bid pattern collected from a large highway 

contractor (BPC).  His case study tries to demonstrate the potential improvement 

to expected profit based on the optimum markup.   

In order to have a better understanding on the applicability of the above analytical 

solution, Gate’s demonstration is replicated in this study to experiment the search 

for optimum markup from a set of two years bid data collected from C001.  Base 

upon Gates’ demonstration, two research questions in relation to “user acceptance” 

and “problem representation” in the context of the bid incidents in this study have 

emerged: 

1. To what extend the analytical method and the optimum bid identified from the 

bid pattern would be acceptable by informant's as a competitive strategy to 

improve his judgement?  

2. To what extend the concept of maximizing the expected profit realistically 

represent the objective of the bid decisions involved? 

 

As a reference framework to guide the experiment, the analysis starts with a 

presentation of the bid data of BPC and the identified optimum markup as in Gate’s 

study.  Secondly, the analytical method was replicated to derive the optimum 

markup, which gives the maximum expected value, from the collected bid data.  

Thirdly, the method and result was presented to the informant. The informant was 
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then invited to comment on the applicability of the strategy to his bidding situation 

in response to the above two guiding questions.   

Bid pattern and the optimum solution in BPC’s case  

The bid records as shown in Table 7.2 indicate that the bidding policy of  BCP in 

practice achieved to win five bids out of  the total of  30 from incident order 1 to 5.  

BCP had applied a constant markup of  5% on bid price for all the bid incidents.  

Thus, the incident order no. 16, indicating a possible successful bid with a markup 

of  0.8%, represents the bottom line for the range of  contract opportunities 

obtainable without a loss.  The problem now is to determine the point of  

diminishing return which gives the maximum expected value by adjusting the profit 

markup within the range from 10.3% (+5.3%) to 0.8% (–4.2%).   

The distribution of  expected value and the solution as the optimum markup is 

graphically illustrated in Figure 7.2.  Gate’s many-bidder strategy suggests that BPC 

ought to bid at the optimum markup of  3.17%.  As indicated in Table 7.3, the 

optimum markup represents a 14% increase in the expected value of  profit (Table 

7.3).  
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Table 7. 2  Bidding Pattern of  BPC Construction (Gate 1967) 

 

A B C D  E F  

Order 
No 

Low Bid  
in $1,000 

Black Pine 
in $1,000 

 
B/C 

 
100%-D 

No of                   
competitors 

 

1 2,094 
a
 1,989  105.3% -5.3% 5    

2 7,302
 a 

 7,207  101.3% -1.3% 4  

3 104 
a
 103  101.0% -1.0% 7  

4 895 
a
 892  100.3% -0.3% 4  

5 8,505 
a
  8,502  100.0% 0.0% 3  

6 6,958  7,049  98.7% 1.3% 4  

 

 

7 7,897  8,003  98.7% 1.3% 3  

8 4,954  5,021  98.7% 1.3% 4  

9 7,464  7,570  98.6% 1.4% 6  

10 3,507  3,559  98.5% 1.5% 5  

11 2,830  2,882  98.2% 1.8% 3  

12 2,796  2,874  97.3% 2.7% 3  

 

 

13 10,494  10,850  96.7% 3.3% 3  

14 9,114  9,480  96.1% 3.9% 6  

15 7,593  7,907  96.0% 4.0% 6  

16 6,340  6,620  95.8% 4.2% 4  

17 7,572  8,020  94.4% 5.6% 7   

18 3,989  4,275  93.3% 6.7% 7  

19 10,907  11,787  92.5% 7.5% 7  

20 8,691  9,395  92.5% 7.5% 5  

21 2,153  2,329  92.4% 7.6% 2  

22 4,646  5,144  90.3% 9.7% 9  

23 4,801  5,330  90.1% 9.9% 8  

24 4,061  4,637  87.6% 12.4% 11  

25 107  125  85.6% 14.4% 9  

26 59  70  85.3% 14.7% 3  

27 3,027  3,591  84.3% 15.7% 6  

28 1,126  1,349  83.5% 16.5% 4  

29 595  747  79.7% 20.3% 3  

30 1,657  2,155  76.9% 23.1% 3  

Mean 4,741  4,982  93.7% 6.3% 5   

a: In this case, the Contractor submitted the Low Bid and the second low bid shown in shown in 

col..B instead.  Minus sign in col..E indicates that the Contractor’s bid could be increased by that 

percentage and still be the Low bid. 
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Figure 7. 2  Expected value of profit vs. profit markup % (BPC) 

 

EV = 
No.of winning bid (Nw)

Total no.of bid (Nt)
 x % Profit markup (P) 

 

Table 7. 3  Improvement based on the optimum solution 

 

Scenario Profit allowance 

No of 
winning 
contract 

Prob. of 
winning 

Expected 
value Contract Value Profit allowance 

Bidding Pattern from BPC       

A   5.0% 5 0.17  0.008  $16,704,000  $835,200  

B -1.83% 3.17% 9 0.30  0.010  $43,535,450  $1,380,074  
% Improvement 
(From A to B) -37% 80% 80% 14% 161% 65% 
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Bid pattern and the optimum solution in C001’s case  

The analytical method was replicated to the bid records collected from C001.  The 

bidding pattern was shown in Table 7.4.  In the bid incidents, C001 achieved to win 

two bids out of  the total of  15 from incident order 1 to 2.  In general, C001 

adopted a markup of  4% on estimated cost as a general policy, but there were some 

special incidents that different markup were applied. For the purpose of  calculating 

the expected value, the general markup was used.  

The distribution of  expected value is graphically illustrated in Figure 7.3.  To win 

incident order number 3, C001 need to bid at a markup of  -2.4%, thus all the 

remaining bid incidents from order number 3 to 18 are not profitable to C001.  In 

this situation, the data does not support an extrapolation method to determine the 

optimum markup.  Instead, a scenario analysis was presented in Table in 7.5 to 

compare the expected value and to identify the optimum markup. The analysis 

indicates that C001 ought to increase his markup level from 4% to 8.4%.  

The analysis and the result were presented to the informant.  Then the informant 

was invited to comment on the optimum markup based on the two research 

questions stated in the previous section.  The response was summarized in the 

following section.  
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Table 7. 4  Bidding Pattern of C001 

A B C D E F 

Order 

No 

Winning bid  

in $ Million 

C001  

in $ Million 

B/C 100% - D No of 

competitors 

1 2,900
 a
 2,760 105.1% -5.1% n. a. 

2 98
a
 94 104.4% -4.4% 9  

3 200 213 93.6% 6.4% 12  

4 -13% -5.70% 92.3% 7.7% 10  

5 -13% -5.00% 91.6% 8.4% 10  

6 1,012 1,168  86.6% 13.4% n. a. 

7 100 117 85.5% 14.5% 15  

8 73 85 85.3% 14.7% 13  

9 53 63 83.4% 16.6% 20  

10 105 126 83.3% 16.7% 22  

11 139 169 82.0% 18.0% 14  

12 192 234 82.0% 18.0% 16  

13 562 686 81.9% 18.1% n. a. 

14 90 114 78.6% 21.4% 13  

15 57 73 77.9% 22.1% 27  

16 115 148 77.7% 22.3% 15  

17 34 48 70.0% 30.0% 12  

18 90 130 69.1% 30.9% 14  

Mean 326 346  85.1% 14.9% 15  

a: In this case, the Contractor won the contract and the lower bid ranked next is shown in col..B 

instead.  Minus sign in col..E indicates that the Contractor’s bid could be increased by that 

percentage and might still be the winner.  
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Scenario Profit allowance 

No of 
winning 
contract 

Prob. of 
winning 

Expected 
value Contract Value Profit allowance 

Bidding Pattern from BPC       

A   5.0% 5 0.17  0.008  $16,704,000  $835,200  

B -1.83% 3.17% 9 0.30  0.010  $43,535,450  $1,380,074  
% Improvement 
(From A to B) -37% 80% 80% 14% 161% 65% 

 

Bidding Pattern from C001          

A   4.0% 2 0.11  0.004  $2,854,000,000  $114,160,000  

B +4.40% 8.4% 2 0.11  0.009  $2,979,576,000  $250,284,384  

C +5.10% 9.1% 1 0.06  0.005  $2,900,000,000  $263,900,000  

D -6.40% -2.4% 3 0.17  -0.004  $2,671,344,000  ($64,112,256) 
% Improvement 
(From A to B) 110% 0% 0% 110% 4% 119% 

 

-0.300

-0.250

-0.200

-0.150

-0.100

-0.050

0.000

0.050

0.100

-30.0% -25.0% -20.0% -15.0% -10.0% -5.0% 0.0% 5.0% 10.0%

E
V

 

Profit markup % 

Figure 7.7 Expected value of profit vs. profit markup % (C001) 
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The informant’s viewpoint as to the applicabilty of  the Strategy 

1. Will you apply the identified optimum bid to improve your bid stratregy ?  

“The model provides some additional information for me.  I will consider the 

optimum bid in my future bid strategy but with some reservations.  First of  all, as 

an estimating manager, I will allow for some “buffer” in my recommendation, that is a 

markup lower than the optimum.  It is “too risky” to assume that the competitor will 

behaviour exactly the same as in the past.  Second, the optimum bid will subject to 

adjustment according to the judgment on the identity and behaviour of  the rival in 

that particular bid incident.”  

“Profit maximization is not the upmost concern of  an estimator.  Profit markup is 

a forecast representing the “expected return” at the tender stage.  The actual profit 

achieved, to a great extent, is performance of  the project team in which the  

“running” of  a construction project involves many inherent uncertainties and 

contractal variations.  Thus, “profit” in reality varies during the post-contract stage 

and cannot be determined until the completion of  the contract.”   

“I perceive my goal of  an estimating manager is to achieve the annual assigned 

financial target, usually measured by “turnover” by winning the target contracts with 

the expected return, the markup.  In the event that you suceed in winning the 

target contract, the critical concern is the amount you bid over your competitor that 

is the “bid spread”.  Whilst the actual profit is a matter of  uncertainty at the outset 

of  a project, the estimator will be immediately accoutable if  the “money left on the 

table” turns out to be unacceptable or there is unexpected budget deficient reported 

in the key subletting packages at the outset of  the project.  An estimator faces the 
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risk of  lossing his job in the events that he is not able to justify the money left on the 

table, he fails to achieve the finanical target, he underestimate the cost and leads to 

financial loss”.   

2. To what extent the concept of  identifying the optimium profit applicable to 

your bidding situation? 

“The concept of  optimum profit is more applicable in a traditional Chinese local 

contracting company which expects a stable return in a moderate competition.  For 

a public company, there is expectation for business growth.  The management will 

set financial target each year for the group and assign the target among various 

sections of  the investment portfolio.  For example, the target for local civil 

engineering section will be influenced by the total contracts on hand and the 

anticipated business opportunities from other sections such as building contracts 

and overseas contracts in Macau and PRC.”’  

“The determination of  the optimum point is complicated by the impact of  the 

technical score.  The current tender evaluation system bases on a combined scoring 

system of  comprises of  the pricing score and technical score, usually in a weighting 

of  60/40.  Firstly, the works bureau indicates only the range and the mean of  

technical score on a quarterly bases.  Secondly, the technical score of  a contractor 

varies from time to time.  The bidder’s past performance will be based on the latest 

cummulative performance score generated from a continuous quality appraisal 

scheme counting up to the tender closing date.”   

“What an estimator needs to forecast is the “combined score” of  their rival, that is 

the pricing as well as the technica score.  Whilst the pricing behaviour of  frequent 
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bidders may be tracked from the awarded contract sum and through informal 

network, reliable information about the technical score of  competitors is very 

difficult to obtain.”    

“In practice, an estimator will guess the technical score of  their rival. The bidder’s 

perception of  their competitive advantage or disadvantage on technical score will 

have a significant impact on their pricing strategy.  To win a contract, a bidder with 

low technical will need to further discount their price to compensate for the 

disadvantage in the technical score.”  

“Under the model, every contract opportunity is considered as a random incident 

and the probability of  winning is represented as the number of  winning bid over the 

total number of  winning bid.  However, a variation in contract size means diferent 

contribution to the achievement of  the target turnover.  For example, the company 

needs to win 10 contracts of  $30 million (bid incident no.17) to achieve a turnover 

of  $3,000 million as contributed by one single contract in the bid incident number 

10. On the other hand over, it will be too risky to pull all the egges into one bastket.  

Thus, the company will target to win more than one contract instead of  the sole 

reliance on the contribution by one mega contract.” 
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7.5 An analysis of the variabibity of bidding patetern       

As discussed, Runeson and Skitmore’s (1999) discussion highlight two fundamental 

assumptions about bidder’s behaviour: profit maximization and constant distribution 

of  bid pattern.  The analysis in the first section focuses on the notion of  profit 

maximization. An attempt has been made to demonstrate the identification of  

optimal mark-up and revisit the realism of  such notion from the perspective of  the 

informant’s decision context.  This section moves on to revisit the assuhmption 

about the constant distribution of  competitor’s bid.  

The notion of  invariable distribution      

The origin of  bidding research can be traced back to the classical works published 

by Friedman in 1956 under the journal of  Operational Research.  It makes sense to 

comment that the approach to bidding research has been originated from the 

perspective of  operational research. In fact, since then, the research problem to bid 

decision has been widely conceived as the formulation of  a mathematical function 

to represent the distribution of  competitor’s bid drawing from a set of  bidding 

records. The ultimate aim is to predict the behavior of  the competitor with 

reference the probability function.    
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Compiling the competitors profile 

The very basic assumption of  classical bid modelling is that each of  the competitors 

bids consistently and their behavior is predictable through the formulation a 

function of  bid pattern from the past bid records.  While researchers tend to see 

the solution of  competitive bidding as a mathematical function to represent the 

distribution of  the competitive bid pattern, it loses the context in which the data are 

collected. Figure 7.8 attempts to consolidate the profile of  SCC’s competitors by 

listing the name of  contractors participated in the data sets.  
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Figure 7.8 The competitor profile 
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No of incidents 

participated                 

in the tender 

No of incidents 

being the                        

lowest bidder 

C001 C C BP S 11 1 

C002 C CP - S 10   

C003 C C C   10   

C004 C C A P 10   

C005 C C CP P 8   

C006 C C C S 8   

C007 CP CP CP S 7   

C008 C - C   7   

C009 C C CP P 7   

C010 C CP AP S 6 2 

C011 C C C P 6 1 

C012 CP - CP   6   

C013 CP BP CP S 5 1 

C014 C C C   5   

C015 C CP -   5   

C016 CP C CP   5   

C017 C CP CP   5   

C018 CP CP - S 5   

C019 CP - CP P 4   

C020 C - -   4   

C021 C CP C   4   

C022 C - -   3 2 

C023 CP - -   3 1 

C024 C C CP P 3   

C025 C BP -   3   

C026 C C C S 3   

C027 C C C   3   

C028 BP C -   2 2 

C029 CP BP BP   2 1 

C030 BP - C P 2 1 

C031 B BP C   2 1 

C032 CP - CP   2   
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C033 C C C   2   

C034 AP CP -   2   

C035 C - C P 2   

C036 C C C   2   

C037 B BP C S 2   

C038 A B C   2   

C039 AP BP CP   2   

C040 BP CP -   1 1 

C041 CP CP CP   1   

C042 C - C   1   

C043 CP C CP   1   

C044 AP - C   1   

C045 C C C   1   

C046 C C -   1   

C047 CP BP A   1   

C048 BP CP B P 1   

Class C contractor 26 18 18       

Class CP contractor 12 11 13       

% CP 32% 38% 42%       

Class C/CP 38 29 31     14 

Others             

B001 - BP - P 1   

B002 - BP - S 1   

B003       S 1   

B004 - BP   P 1   

B005 - BP   S 1   

B006 - BP   P 1   

B007 BP BP - P 1   

B008 B -     1   

B009       P 1   

B010       P 1   

Landslide prevention 
specialist (S) 

      12     

Landslide prevention 
specialist probation (P) 

      15     

Total no of contractor 
in the profile 

58           

JV tenderer ( 15Nos. )                       4 

(Project-based with key partner being one of the above class C contractors)   
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Registration of group and categories of works in the List as at May 2005 

Observations and discussions  

1. There are 58 competitors identified in data set, excluding 15 different 

project based joint venture (JV) tenderers formed.  

 

2. SCC is listed group C contractor under all major categories of civil 

engineering works and building works, except the category of port works.  

There are twenty six group C contractors under the category of road and 

drainage of which seven of them listed as group C for site formation and 

waterworks as well.   

 

Group C contractors may tender for contracts of any values exceeding 

HK$50 million whilst Group CP contractors denote probationary status, 

which will subject to a maximum of two contracts and a total ceiling value 

of HK$180 million. (Refer appendix for the details of the registration 

system)  

 

3. On one hand, 80% of the competitors score 0 success rate within SCC’s 

data set. On the other, over 50% of the incidents were won by non-frequent 

competitors either project based JV tenderers or competitors encountered 

only 1 or 2 times in the data.  This implies that Friedman’s global density 

function of “average contractors” may have limited reliability to predict the 

successful bid.  
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4. In practice, the formulation of a competitor bid pattern is extremely difficult. 

The government announces only the name of the awarded contractor and the 

contract sum. The technical score, the identity of tenders and their bids are 

not available to the tender. The contractor relies on social network to 

exchange market information between bidders after the tender closing for 

tender they have participated.    

 

5. The competitors profile illustrates the limitation in compiling a set of 

reliable functions for identified competitors. And it helps to explain why 

many practitioners do not rely statistical function in predicting the behavior 

of competitors.   



An insight into heuristic approach to bidding strategy 
 

151 

Markup pattern and bid variability 

Empirical studies on bid modelling have been conventionally developed basing 

on single source bid data collected either from a client organization or a 

contractor.  In particular, one of the mainstream researches aims at providing 

decision support to contractor in determining the optimal markup.  Many of 

these researches follow Friedman’s classical assumptions on the bid price 

formation:  

1. Bid: Formation of bid price comprises of two components as the estimate 

and the markup percentage.  

2. Markup: Bid pattern of competitors can be studied and modeled with 

reference to the estimate of the subject contractor. (“Bid / Our cost 

estimate”)  

3. Estimate: Variations or accuracy of estimate is random   

Figure 7.9 Framework under Tender Theory 

Estimate + Markup Bid

Framework under Tender Theory

Goal:        
• Profit maximization as the sole objective 

Variation to bid pattern
• Optimal markup percentage as the strategy
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The section attempts to reveal the bid patterns of SCC and his competitors from 

multiple angles by utilizing the information available in the subject records. The 

bidding patterns are studied with reference to (1) the lowest bidders (2) engineers’ 

estimate, (3) the average bid and (4) the ranking.   

Figure 7.10 Mark-up of the lowest bidder relative to SCC’s markup 

Markup Pattern  

Markup  Mean  Min. Max. Range 

Lowest - Estimate SCC SCC 4% 0.01  3% 6% 4% 

Estimate SCC Lowest -13% 0.09  -31% 2% 34% 
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Analysis 

1. SCC adopts a consistent policy for profit allowance for tender submission 

with a general percentage(s) markup on estimated cost.  In the period of 

2003 to 2004, the guiding profit allowance was 4% markup on estimated 

costs for tenders in general and 6% for landslip prevention works. Profit 

allowance in joint venture project will be agreed by the partnering 

companies. Exception case will subject to approval by the board in special 

circumstances with justification.  

2. The profit allowance (markup) by the subject appears to be rational and in 

line with the observation in the first study.  The profit allowance applied by 

the contractor in Bid Incident Analysis I is 4.5% and it is believed that the 

reasonable markup for a large contractor with good management is about 

6% (according to the director of Gammon spoke at a recent conference) 

3. In a highly competitive market, that markup policy reflects the minimum 

expected return on investment requiring to justify the investment from the 

perspective of the management.  The decision is a trade-off in 

consideration of “the market price” and “the company objective”, that is,  

to take the market price as set the lowest bid and to achieve the company 

objectives such as to recover the cost (overhead), to obtain the profit (return 

on capital) and to get the target turnover.  

4. Based upon the notion in tender theory, the pattern of markup by the 

competitors can be studied with reference to the subject’s cost estimate base 
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on the following assumptions:  

i. Cost (our estimate) = submitted bid - profit allowance (markup)  

ii. Profit allowance (markup) of the lowest bidder is calculated as: 

 Lowest bid – Our estimate  x 100%  

     Our estimate   

5. Figure X depicts the pattern of markup applied by the subject and by the 

lowest bidder within the period.  In contrast with the relative consistent bid 

pattern of the subject, the bid pattern of the lowest bidders appears to be 

“irregular” and “irrational”.  It may imply that the subject would have to 

allow for an “irrational” negative profit allowance (-3% to -31%) in order to 

win those successful tenders.  The average winning markup level is -13%.  

6. The exception cases, incident 10 and incident 1, were actually the two 

successful bids won by the subject.  Incident 10 was won as the lowest 

tender with a bid spread in the region of 5% to 9% (exact tender price was 

unavailable) and incident 1 was won as the second lowest tender at 6% 

higher than the lowest.  

7. There may be two possible interpretations from the markup pattern: 

a. If we assume the cost is constant across bidders, then the majority of 

the winning bidders bid at irrational markup with an average of -13% 

and below -25% at incident 3, 5 and 6.  
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b. If we assume the markup of the subject is competitive being the 

minimum expected return, it implies that the cost estimate was 

substantially higher than the lowest bidders in most of the incidents.  

The subject may have to review and adjust his estimate down 13% in 

average to bench mark with the lowest bidders, as in the phenomenon 

described as the winning curse.   

8. Neither one of the two implications appears to be giving sensible and 

rational recommendation in practice. Thus, it leads to the conclusion that the 

notion of establishing the competitor’s “markup pattern with reference to 

“our cost estimate”, as adopted in conventional bid models, fails to stand as 

sufficient and reliable information for rational bid decisions in this bidding 

context.  
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Bid pattern and the engineer’s estimate 

Figure 7.11 Bid variability relative to engineer’s estimate

 

Bid variability w/ .                      

to engineer's estimate Mean  Min. Max. Range 

Bid - Estimate Eng. SCC 5% 0.19  -22% 37% 59% 

Estimate Eng Lowest -15% 0.13  -34% 7% 40% 

  Av. 1% 0.13  -15% 25% 40% 

 

1. This section attempts to remove the bias in “our estimate” by using the 

engineer’s estimate an alternative reference.  It is a practice that the limit of 

retention stated in the tender is calculated by the client’s engineer as 1% of 

the estimated contract sum.  The informant advised that tenderers generally 

perceive this figure as a reflection of the engineer’s estimate.  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

LwB - Eng. -27% -23% -18% -15% -4% -20% 4% 2% -28% -24% -21% 7% -28% -4% -34% -12%

AvB - Eng. -9% 2% 6% 7% 24% 8% -15% 1% -13% 25% -9% -8% -4%

SCC - Eng. -22% -1% 18% 6% 37% 21% 27% 2% -15% -7% -16% 30% -14% 17% -15% 5%

-40%
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2. In figure x, the bid patterns of the subject, the lowest bidder and the average 

bidder are represented by the bid variability to the engineer’s estimate.   

i. Engineer’s estimate = Limit of retention in the tender  1%   

ii. Bid variability as: 

 Bid – Engineer’s estimate   x 100%  
     Engineer’s estimate   

3. The subject’s bid, the average bid and the lowest bid generally vary with the 

consistent deviations from the engineer’s estimate.  The deviation reflects 

the difference in estimate as perceived by the bidders and the client’s 

engineer.  

4. Overall speaking, the engineer’s estimate is in line with the price level set 

the average bidder with a mean difference, of 1% only.  However, the 

deviation across bid incidents are quite substantial ranging from -15% to 

25%.  

5. The informant reiterated in the interviews that many bidders will tend to 

“bench mark” their bid by applying an intuitive percentage mark-down from 

the engineer’s estimate.  The analysis tends to support the information’s 

observation and indicates that the lowest bid is -15% below the engineer’s 

estimate.  

6. As reveal in the trend line of the lowest bidders, the lowest bidder tend to 

anchor his bid to this magic figure and reluctant to submit a bid above this 

figure.  For example, in incident no.5, whilst the subject bid and the 

average bid is 37% and 24% higher than the engineer’s estimate, the lowest 
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bidder still bid at -4% from the estimate.  

7. The above bid variability analysis may provide some informative 

representation to capture the trend as a bid pattern and distill the deviations 

across bid incidents.  
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Bid pattern and the average bid  

Figure 7.12  Bid variability relative to the average bid. 

 

Bid variability w/ .                      

to average bid Mean  Min. Max. Range 

Bid  - Av.  SCC 0% 0.09  -14% 13% 27% 

Av. 
Lowest -20% 0.06  -28% -8% -20% 

Analysis 

1. The bid variability relative to the estimate’s engineer captures the bid pattern 

from a cost approach. This section further analyzes the bid pattern from a 

market approach using the average bid as a reference.  

2. Figure X indicates that the subject generally bid at the price level close to 

the average bid with a mean value of 0%.  However, in incident 1, the 

subject bid significantly lower than the average bid at -15% and won the bid 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

LwB - AvB -19% -25% -23% -20% -23% -26% -15% -25% -9% -15% -21% -28% -8%

SCC - AvB -14% -3% 12% -1% 11% 13% 0% -8% -3% 4% -5% -8% 9%

-30%
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0%
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as the second lowest bidder.  

Figure 7.13  Bid variability to average bid vs ranking. 

 

3. Figure X arranges the bid incidents according in the order ranking. The trend 

line supports that it may be plausible to assume that the variability to 

average bid and the rank generally reflects the subject’s relative “keenness” 

toward winning the tender or the competitiveness of the subject bidder.  

Base on this assumption, the bid variability may be grouped into three 

degree of competitiveness:  

a. High: Bid at least -10% below the average bid 

b. Medium: Bid within 5% to -10% from the average bid   

c. Low: Bid at 10% above the average bid 

4. The above classification sheds light to the bid behavior that bidders do bid 
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consistently across all tenders. Instead, their may moderate their price level 

accordingly to their keenness to the project or they may have different level 

of competitiveness across different tenders.  
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7.6 An analysis of the variabibity of bidding situation  

Runeson and Skitmore (1999) criticized that the problem of  tendering theory lies in 

its assumption of  “certeris paribus condition”, it means every conditions being the 

same except the variables under study.  Another related assumption is that there is 

sufficient information available to establish a reliable distribution of  bidding pattern.  

An examination of  the tendering situation of  the subjects reveals that both 

conditions cannot be satisfied. The bid incidents are different in the aspects of  the 

evaluation criteria, the requirement in the technical submission, the different market 

segment and as well as the type of  contracts being used.  The implication is that on 

one hand if  the building of  bidding patterns ignores these deviations, the reliability 

of  the pattern will be reduced; one the other hand, if  distinct patterns are to be 

constructed, the data available will be not sufficient to establish a distribution 

pattern. The following tables provide examples to show the grouping under 

different themes distinguishable among the bid incidents.        

Multi-criteria assessment 

Figure 7.12 Contract awarded to non-lowest bidder 

Bid 

Ref. 
Brief project title 

SCC's 

rank 

Lowest 

bid 

Awarded 

bid  
Rank 

Awarded - LwB 

(%) 

Price/Tech 

score 

1 Landslip prevention  2 $88 M $94 M 2nd $6 M 7% 60/40 

4 Drainage channel 9 $94 M $100 M 2nd $6 M 6% 60/40 

6 
Site preparation & 

drainage works 
11 $75 M $90 M 3rd $15 M 19% 60/40 

16 Viaduct construction 6 $960 M $1,012 M   $52 M 5% 50/50 
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Figure 7.13 Tender submission include technical proposal 

Bid 

Ref. 
Brief project title 

SCC's   

Rank 

Lowest            

bid 

BCR                   

(LwB/SCC) 

(LwB - EE)    

EE 

Price/Tech 

score 
Remark  

9 Improvement to highway 6 $562 M 0.82  +4% 50/50   

10 Bridge construction 1 $2,760 M 1.00  +2% 50/50 Bid spread < 9% 

16 Viaduct construction 6 $960 M 0.82  -4% 50/50 
Awarded to 2nd 

bidder at $1,012 

 

Figure 7.14 Bid pattern in waterworks 

Bid 

Ref. 
Brief project title Bidder Bid 

Diff. w/   

LB 

Diff. w/   

Av. BB 
Remarks 

17 Construction of reservior and 

associated works 

C30 57  - -28% No o f bidders 

= 27   SCC 73  28% -8% 

  C31 78  37% -2% 

3 Reconstruction of catchwater 

channels, tunnels and slope works 

C31 90  - -23%   

  SCC 130  45% 12%   

  C30 177  97% 52%   
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Figure 7.15 Bid pattern in landslide prevention projects 

 

 

Table 7.16 Diversity in procurement  

 

Bid 

Ref. 
Brief project title 

SCC's 

rank 

SCC's    

bid 

Lowest 

bid 
Remark 

7 
Access improvement to 

Highway slopes 
3 -5.7% -13% 

Schedule of        

rates 

8 
Access improvement to 

Highway slopes 
3 -5.0% -13% 

Schedule of      

rates 

 

GE/2002/01 GE/2002/05 GE/2002/17 GE/2003/08 GE/2003/01
SCC -8.58% -1.49% -14.05% 10.60% -5.12%

C42 -15.00% 3.69% -2.69%

C26 -13.33% 7.35% -2.11% -4.15%

C01 -13.17% -1.40% -4.15% -20.89%

C13 -19.90% 9.27% -22.58% 2.99%

C04 -9.17% -18.20% 5.99%

C47 -3.39% -12.44%

B10 -19.19% 1.38%

C24 -10.28%

C07 -15.42%

B01 -14.97%

SCC 

SCC 

SCC 

SCC 

SCC 

C42 

C42 

C42 

C26 

C26 

C26 
C26 

C01 

C01 
C01 

C01 C13 

C13 

C13 

C13 

C04 

C04 

C04 

C47 

C47 

B10 

B10 

C24 

C07 B01 

-25.00%

-20.00%

-15.00%

-10.00%

-5.00%

0.00%

5.00%

10.00%

15.00%
Bid Pattern Analysis  - Diff w. Average Bidder - the lowest 3 tenders 
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Table 7.13 Marking up the technical score 

Strategic JV to obtain higher technical score  

 

Bid 

Ref. 
Brief project title 

SCC's 

rank 

Lowest        

bid 

BCR                   

(LwB/SCC) 

(LwB - EE)    

EE 

(LwB - AvB)    

AvB 

Price/Tech 

score 

Remark 

(LwB-JV) 

11 Reconstruction of flyover 7 $73 M 0.85  -28% -15% 60/40 C36-C28 

12 Eng. infrastructure works 4 $225 M 0.96  -11% -12% 60/40 C20-C28 

13 Sewerage pumping station 6 $200 M 0.94  -21% -9% 60/40 C22-C40-X 

14 Noise barriers construction 8 $139 M 0.82  +7% -14% 60/40 C20-C28 
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7.7 A diagnosis of the winning tender   

 

The previous analyses provide insight into the departure between the classical 

models and the actual observations from the aspects of  the bidding patterns and the 

bidding strategy.  The final part of  the empirical study looks into the composition 

of  the bidding strategy.  The tender summary presented in the tender adjudication 

meetings are used as the basis of  analysis and supplement a briefing of  the bidding 

situation and the bidding strategy by the informant. The following themes, tables, 

descriptions and cost analysis provide an insight into the complexity of  the 

attributes to a winning tender in context.   

Figure 7.14  Strategic JV + investment in technical proposal  

 

Bid 

Ref. 
Brief project title 

SCC's    

bid 
Rank   

Rank  

(Tech) 

Assessment           

(Price / Tech.) 
JV 

10 Bridge construction  2,760  1 1 

50 /50 

Technical  

submission 

C21-X-SCC 

 

 

1. The project involves the construction of a dual 3-lane cable stayed bridge 

with a clear span of over 1000 meter.  Upon completion, it will be one of 

the longest cable-stayed bridges in the world. 

 

2. The project was selected as target project by SCC with highest priority, 

“must win”, in view of its contract size, uniqueness and representativeness.  

It adds value to the company’s profile and image.   
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3. The scoring in technical component was considered as very critical in this 

project because of the contract size and high weighting. It was perceived 

that 1 mark might worth $40M!  The foremost step of the bid strategy was 

the formation of joint-venture with technical and financial competitive 

advantages, which started 6 months before the actual tender processing.  In 

particular, there are very few contractors possessing equivalent project 

reference and that was considered as an influential competitive edge in 

scoring the technical marks.   

 

4. Extensive effort was spent on the preparing the technical submission.   A 

reputable engineer consultant was also commissioned to review the 

technical submission.  The cost of preparing the tender was substantial in 

terms of a few millions including consultancy fees and engineering 

workshops.   

Marking down the price in tender adjudication 

Figure 7.15 Tender adjudication in successful bid  

Bid 

Ref. 
Brief project title 

SCC's 

rank 

SCC's    

bid 
Markup 

Assessment 

(Price / Tech.) 
JV 

10 Bridge construction  1 2,760  2.5% 50/50 C21-X-SCC 

 

1. The pricing process involved a detail breakdown and analysis of the 

anticipated pricing of each of the key competitors.  
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2. The summary below reflects the composition of major financial adjustment 

reviewed in the final tender adjudication meeting.  

 

 Major items Nature or unit of adjustment 

Less: “Cost down” for direct costs in each JV portion  Item related 

Less: “Cost down” for indirect costs Item related 

Less: “Cost down” for preliminaries Item related 

Less: Contractor’s design Item related 

Add: Risk allowance, finance and other costs Item related 

Less: Claim recovery  Lump sum allowance 

(intuitive) 

Add: OH & Profit  % Markup 

Less: Commercial discount  Lump sum allowance 

(intuitive) 

Figure 7.16 Tender adjudication for incident 10 

 

  

-10.0%

-5.0%

0.0%

5.0%

10.0%

Cost down for works

items (item)

Commercial discount

(intuitive sum)

Anticipated claim

recovery (intuitive

sum)

Overhead and profit

(% Markup)

Risk allowance &

other costs (item)

Tender adjudication for incident 10 
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3. The composition of tender adjudication provides some insight into why 

mark-up% fails to account for the variability of the bids among tenders.  

The adjustment of mark-up represents a very small component of the tender 

adjudication. It appears that 2.5% may be the threshold value of expected 

profit requiring to justify the investment. 

 

4. The largest components in the cost adjudication are item related. It 

comprised a rough estimate of the financial implication of alternative 

engineering, saving from resources planning, procurement solution as well 

as anticipated cost cutting from bid shopping. This category of financial 

adjustment is neither percentage based nor purely intuitive. It reflects the 

expertise, competence as well as commitment of the company in the 

tendering stage and is highly sensitive to the experience and private 

information possessed by the team.    

 

5. The tendering process may be viewed a problem solving process in which 

the tender team examine the project requirements, investigate the physical 

conditions, scrutinizes the risk and opportunities reside in the contract 

provision and review the prevailing market situation; and search for every 

possibility to maximizing the technical score as well as minimizing the cost.   

 

6. A sum was deducted for anticipated claim recovery.  This item, by its 

nature, is a perception of possible claims in future, for which is intuitive and 

shaped by the decision makers’ personal experience in past projects.  

 

7. The last item of adjustment is to apply a deduction labeled as “commercial 
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discount” so as the tender sum meets the target competitive price.  

 

8. In a JV tender, the adjudication would be leaded by the leading partner who 

has the largest share in the JV agreement.  

 

Figure 7.17 Comparison with similar successful project  

Bid 

Ref. 
Brief project title 

SCC's 

rank 

SCC's    

bid 
Markup 

Assessment 

(Price / Tech.) 
JV 

10 Bridge construction  1 2,760  2.5% 50/50 C21-X-SCC 

20  Highway construction 1 1,483  2.5%   C21-C02-SCC 

 

1. An additional successful bid incident with similar project scale submitted in 

2001 was included to review the pattern of tender adjudication.  

2. Figure X indicate the pattern of adjudication in these two projects. 
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Figure 7.18 Major items in final tender adjudication (incident 10 & 20) 

-10.0%

-5.0%
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5.0%
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Cost down for

works items

(item)

Commercial
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Major items in final tender adjudication (Incident 10 & 20) 
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Figure 7.19 Comparison with successful project without JV 

 

Bid 

Ref. 
Brief project title 

SCC's 

rank 

SCC's    

bid 
Markup 

Assessment 

(Price / Tech.) 
JV 

10 Bridge construction  1 2,760  2.5% 50/50 C21-X-SCC 

20  Highway construction 1 1,483  2.5%   C21-C02-SCC 

21  
Construction of drainage 

channel and associated works  
1 323  2.0%   SCC 

1. The 3
rd

 critical incident reviewed was a successful bid submitted in 2001 by 

SCC without a JV partner. 

2. The pattern of tender adjudication was different from that in the previous 

two incidents leaded by C21.  The tender adjudication tends to more 

specific and all major financial adjustments are item related.  

 

Figure 7.20 Major cost adjustment in tender adjudication (incident 21) 

 
-10.0%

-5.0%

0.0%

5.0%

10.0%

Cost down for

works items (item)

Commercial

discount (intuitive

sum)

Quantity advantage

(item)

Overhead and profit

(% Markup)

Risk allowance &

other costs (item)

Major cost adjustment in tender adjudication (incident 21) 
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3. The adjustment to direct costs varied from -2% to - 50%.  Procurement 

solutions were proposed for two critical items which give a cost saving of 

over $5 Million for each item.  
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7.8 The summary  

The empirical study provides a multi-dimensional insight into the departure 

between the classical bidding models and the actual operation of competitive 

bidding in the construction industry. In particular, the insight into critical incident 

analysis provides some insightful understanding into bid variability and 

competitive strategy beyond the choice of mark-up. The discovery casts light to 

the salient features to understand the approach to bidding strategy in practice. The 

salient features are presented in a diagrammatic form, presented in the next page. 

The salient features supply the foundation to rebuild a new conception of 

competitive bidding in the construction industry in chapter nine. .  
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Figure 7.21 An insight into the salient feature of the approach to bidding strategy 

in practice  

 

  

The discovery of  salient features from empirical study 

1. The bidding objective: Motivation is not a universal constant  

2. The bid pattern: The keenness to win as a key attribute results in systematic 

variation in competitiveness 

3. The information available: The information accessible by the agent as a key 

attribute to the knowledge about the bidding situation. 

4. The mark-up percentage: The inadequacy to explain the winning strategy    

5. The key components in decision-making:  

a. Goal-setting as to the keenness to win  

b. Presentation of  tender proposal  

c. Finalization of tender offer. 
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Chapter Eight: The search for a new perspective 

8.1 Introduction  

Figure 8. 1 The search for a new perspective 

 

 

The previous two chapters focus on the explorative study into heuristic approach in 

practice (HAP). The empirical study has led to a context rich insight into the salient 

features characterizing HAP and its departure from the fundamental assumptions in 

Friedman’s classical model.  The task of this chapter and the one that follows is to 

construct a new perspective to revisit our conception of competitive bidding in light 

of the discovery from the empirical study.   

This chapter aims to lay the conceptual and methodological foundation in the search 

for a new perspective to seeing and resolving the departure between the HAP and 

the CAT.  Building upon the empirical and theoretical insight into HA in practice, 

the next chapter will pose a new conception to the fundamentals of competitive 

bidding.  The new perspective intends to display a different picture of competitive 
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bidding in the built environment and enlighten a new way of seeing and resolving 

the departure and the progress of CA in theory.  Figure 8.1 presents a holistic 

picture of the inquiry and maps the themes of “the search for a new perspective” 

and “the departure between the HA and CA” into the structure of the inquiry 

process.     

The central idea that guides the search for a new perspective in these two chapters is 

a task-specific schema acquired from the inquiry process.  This chapter develops 

the task-specific schema into the form of a conceptual tool labeled ‘lens-perspective 

model’.  The originality and the value of the lens-perspective model lies in the way 

in which it articulates three salient elements that influence the way we see our world 

and serves as a useful conceptual tool for the recognition, description and analysis of 

different world view in the practice of scholarship.  

The section follows presents the form of the lens-perspective model and explains 

the way in which the new conceptual tools guides the search for a new perspective 

to competitive bidding.  After an overview of the model, sections three to five 

zoom in to explain the intellectual root and the concepts underlying each of the 

three basic elements: the lens, the vocabulary and the boundaries.  The ending 

section summarizes the development in this chapter.   
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8.2 A lens-perspective model as a schema  

“In human cognition, the products of  scientific thinking lie at the boundaries of  thought 

capabilities. They epitomize the systematic and cumulative construction of  the view of  

the world around us (and in us). Scientific knowledge represents, as Perkins (1981) puts it, 

“the mind’s best work.” (Klahr and Simon, 1999:525) 

From a cognitive viewpoint, the classical approach to bidding strategy and the 

heuristic approach to bidding strategy can be conceptualized as mental models; the 

former one relates to the mental model that directs the cognition of  practitioners in 

submitting a bid, whilst the later one relates to the mental model that directs the 

cognition of  researchers in the proposition of  a bid model.   

A critical sub-task for the study of  the approach to bidding strategy at cognitive 

level is to make available a new concept tool to enable the articulation and 

comparison of  the two incommensurable mental models.  Such a concept tool is 

best constructed and presented in a diagrammatic form.  The concept tool created 

for this purpose is presented in Figure 8.2 and labeled as the “lens-perspective 

model”.  The conceptual framework comprises of  four essential elements: a 

perspective, the lens, the vocabulary and the boundaries. As shown in the diagram, 

boundaries of  mental models are framed by two critical components: the lens and 

the vocabulary.  The first component relates to the concept of  schema and it gives 

the form of  a percept. The second component relates to content knowledge at the 

long-term memory and it gives the meaning to a percept.  The form and content 

are essential information for recognition process.  The focus of  attention will be a 

subject matter to be placed at the middle of  the framework.  “A perspective” at the 

top of  the triangle is a holistic cognitive concept relates to a way of  thinking which 

can be described and studied from the aspects of  the focus, the lens, the vocabulary 

and the boundaries.    
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Figure 8. 2 The lens-perspective model 

 

 

Figure 8.3 and Figure 8.4 in the following page capture the essence of  the 

problem-solving task in a diagrammatic form.  Figures 8.3 represents the initial 

state with the departure between the world view under the classical approach in 

theory and the observations of  bidding practice in the industry in a diagrammatical 

form. Under the lens-perspective model, it is not difficult to visualize that the 

resolution to the departures between the classical approach in theory and the 

heuristic approach in practice calls for an extension of  the boundaries of  the mental 

model by changing a suitable lens and expanding or redefining the existing 

vocabulary. Prior to the presentation of  the new perspective, the next two sections 

will be devoted to further develop the foundation for the conception of  the two 

critical components.  
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Figure 8. 3 The departure to the classical approach 

 

Figure 8. 4 The resolution of  a new perspective 
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8.3 The lens in perspective    

The lens as an optical instrument 

 

The word “lens” in Oxford Advanced Leaner’s Dictionary has two meanings:-    

1. “Piece of  glass or glasslike substance with one or both sides curved, for use in 

spectacles, cameras, telescopes and other optical instruments” 

2. “Transparent part of  the eye, behind the pupil, through which light is refracted.” 

These two alternative interpretations can be clearly illustrated in form of  diagrams.  

Figure 8.5 and Figure 8.6 show the object of  lens as a component of  a camera and 

as a component of  a human eye respectively.  Obviously, a camera and a human 

eye different significantly in the aspects of  their material composition and the 

mechanism of  operation.  However, despite the physical differences, the lens in a 

camera and the lens in a human eyes share a structural similarity as an essential 

component of  an optical instrument.  The fundamental difference is that the 

forma one is a mechanical optical instrument and the later one is an organic 

optical instrument.   
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Figure 8. 5 Inside a single-lens reflex camera 

 

Figure 8. 6 Our retina 
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Figure 8. 7 The human eye 
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A camera is a tool invented by human being for the purpose of  taking photos. The 

mechanical optical system can be designed and manufactured with a relatively high 

degree of  precision and consistence.    On the other side, our eyes are born with 

us and we have been using them basically for all sorts of  visual activities in our daily 

live from the first day we start to see the world.  The organic system is relatively 

flexible and inherited with the adaptability that fits for its habitant.  

The above distinctive features provide some cues to reveal the structural 

commonality and difference between the classical approach to bidding strategy and 

the heuristic approach to bidding strategy in practice.  

 

The lens focal length: The limitation and adaptability    

 

The basic purpose of  a lens is to project a sharp, undistorted image onto the film or 

image sensor. In the living optical system, the focal length of  the lens and the 

exposure are self-adjusting to suit the environment without a conscious effort. The 

pupil regulates the amount of  light entering into the eyes, the lens adjusts its 

curvature to focus the image onto the retina and the receptor cells adjust its 

sensitivity according to the intensity of  illumination.   

One of  the most popular types of  cameras designed for occasional snapshots of  

social events is completely full automatic compact cameras, sometimes called 

point-and-shoot cameras. This class of  cameras offers the advantages in terms of  its 

convenience, affordability and user friendliness, and they are well suit for amateur 

photographers. However, the point-and-shoot cameras will not be able to satisfy the 
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kind of  quality performance and the kind of  creative control expected by a 

photographer. Single-lens reflex cameras are more preferable by photographers as 

they enable the users to fit the camera with the most suitable type of  

interchangeable lens available for the desirable outcome.     

In the mechanical optical system, artificial lenses are designed and manufactured 

with specific performance; each type of  lens is crafted to perform some jobs better 

than others.  In photography, lens focal length is the most important characteristics 

of  a lens (London & Stone, 2009). Photographers generally describe lenses in terms 

of  their focal length, such as a normal, long, or short lens, a 100mm lens, a 

75-50mm zoom lens, and so on. The decision as to the choice of  focal length affects 

the image in two important and related ways: the angle of  view and their 

magnification. Figure 8.x is an illustration of  how the image changes in terms of  the 

angle of  view and the magnification when the lens focal length changes from 24mm 

to 1000mm while everything stays the same.  

The interchangeability of  the single-lens reflex cameras signifies the kind of  

technical quality as well as the kind of  robustness that enable researchers to capture 

the richness of  the world and to accommodate new challenges and technological 

advancement across time.  
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Figure 8. 8 Basic camera controls with interchangeable lens 
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Figure 8. 9 What happens when you change lens focal 
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Seeing like a camera: The picture-making process in photography:  

 

“One of  the first choices to make with a photograph is what to include and what to leave 

out …The frame crops the scene – or, rather, you crop it – when you decide where to 

point the camera, how close to get to your subject, and from what angle to 

shoot”(London & Stone, 2009:180) 

In theory, the camera records everything unselectively and objectively within its 

angle of  view.  In photography, the picture in front of  us can be conceived as a 

piece of  artwork results from a skillful picture-making process in which the 

photographer takes control by making a series of  decisions from the attention to a 

scene, the position to take the photo,  the choice of  instrument, the control of  

focusing and shutter-speed, and so on.  The influence can also be extended to what 

happen after the shooting on site to the way in which the film is developed or the 

image is edited.   

The four sets of  photos listed below and presented in the next two pages erve as 

examples to illustrate the alternative ways in which a scene is translated into a photo 

in the picture-making process:   

What’s in the Picture: A choice of  the frame  

What’s in the Picture: The visibility of  the background  

Depth in a Picture: Two perspectives of  the city  

Time and motion in a photograph  

 



An insight into heuristic approach to bidding strategy 
 

189 

Figure 8. 10 The background 
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Figure 8. 11 The edges or frame 
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Figure 8. 12 Three dimensions become two 
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Figure 8. 13 Time and motion in a photograph 

 

 

A decision of  the content: The focus and the boundary    

The first set of  photos, “What’s in the Picture: A choice of  the frame”, relates to the 

choice as to how much of  the subject to be included in the picture. The first photo 

presents a view that is closer to what we see and what we expected with our normal 

eyesight. In the second photo, the photographer purposely provides a different view 

by zooming onto a detail element of  the sculpture and leaving out the entirety of  

the angle.  

The second set of  photos, “What’s in the Picture: The visibility of  the background” 
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illustrate different treatment to the background of  a scene.  The background in the 

first picture projects the location and the kind of  environment in which the bird was 

encountered.  However, if  the photograph is intended to show only the man and 

the bird, the background become unnecessary and will be seen as a distraction. In 

the second photo, the background is removed by the photographer simply by 

lowering the vantage point.  

A decision of  the form: The depth and the motion     

Photograph by its form is a two-dimensional representation. It implies that the 

photo taking process does not only crop the content of  the scene but also translates 

it from a three dimensional subject into a two dimensional image. The third sets of  

photos present two total different impression of  the cityscape. In “Midtown 

Manhattan”, the photographer, Dan McCoy, suppressed the depth of  the buildings 

and translated the scene into a simple geometry.  In “New York at Night”, Berenice 

Abbott presents a bird’s-eye night view giving an essence to the lights and form of  

the buildings.   The decisions as to the choice of  the lens and the vantage points 

are critical elements contributing to each of  these unique perspective presented by 

the photographers.  

“A photograph is a slice of  time” For a completely static scene, the image remains 

the same irrespective to the choice of  the time of  taking the photo and the shutter 

speed. In real world environment, for the case of  photos about living subjects and 

natural environment, it is questionable whether the same image will be reproducible  

by another photographer at a different timing using the exactly the same instrument, 

procedure and positioning.  
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The three sets of  the photos illustrate the possibility of  capturing the motion in the 

scene by special technique. In the second photo, the photographer positioned 

himself  on the ride and used a relatively-long shutter speed to give the effect. 

However, the shutter speed is only controllable within a range of  a few second. If  a 

photographer intends to capture a process of  an event or to tell a story of  changes 

across years, the image has to be composed by a series of  photos instead of  a single 

photo. Just thinking out of  the box, will a change of  the optical instrument from 

camera to video camera be a more suitable tool to capture the time dimension 

beyond the static frame?   

Seeing through the eyes of the photographer    

 “The photographer has imposed a personal sensibility on what was in front of  the 

lens and so directed our experience in viewing them.  The ability to create a unique 

sensibility, and to do so consistently, is often called style. Style takes time to develop, and 

it hinges on both an understanding of  the available tools and a sense of  what it is 

important to use them for.” 

 

In the eyes of  a natural scientist or an optometrist, a photo may be obviously treated 

as a product from a physical process in which an optical instrument is operated to 

record a section of  a scene through a series of  light transition process from the lens 

to the recording film or sensor.  A physicist may be attracted by an optical 

phenomenon appears in the photo-taking or be interested to develop new 

techniques to reduce aberrations (optical defects) in the transition process.   

Consider a situation where a set of  photos were submitted for a competition in 
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which the candidates were invited to take photos on site at the same occasion.  In 

the eyes of  the judge or a photographer, to what extend the variations among the 

pictures submitted will be attributable to a random process, and to what extend the 

variations will be attributable to the creativity and the skill of  the photographer?  

 

Seeing as a cognitive process  

 

 

“Man, actively though unconsciously, structures his visual world.  Few people realize 

that vision is not passive but active… in fact, a transaction between man and his 

environment in which both participate.” 

Edward Hall 

 

The preceding sub-section elucidates the conception of  “lens” as an optical 

instrument and the process in which a photographer takes control of  the 

picture-making process.  Picture-making can be viewed as a selective process 

shaped by the personal sensitivity of  the photographer. The visual perspective 

displays by a photo is the product of  decision-making about the framing of  the 

scene, the use of  an interchangeable lens, the positioning to give a viewing angle and 

the like.  

Figure 8.13 provides an insight into the process of  seeing and the process in which 

personal sensitivity, as an attribute relates to our experience and memory, influences 

the way we see our world from a cognitive perspective.  The diagram illustrates the 

relationship between three different but closely related fundamental concepts in the 

understanding perception: “seeing”, “recognition” and “description”.   A 

description of  what we see, either in the form of  photo-taking, a verbal presentation, 
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or the writing of  a report, can be understood as a biological process in which the 

stimulus pattern in the external world comes into our attention, the percept is 

recognized by drawing upon knowledge in our memory, and the response pattern is 

present in form of  our language, or the operation of  a camera in the situation of  

photo-taking.     

Figure 8. 14 Seeing and saying 

 

In Oxford Dictionary of  Psychology 

Memory: The psychological function of  preserving information, involving the processes of  

encoding, storage and retrieval.  Human memory consists of  a series of  interconnected 

systems serving different functions, one of  the most basic divisions being into declarative 

memory for factual information about the world and procedural memory for information 

about how to carry out sequences of  operations …”p.438 

 

Recognition: “The act or process of  perceiving or identifying information as matching or 

being the same as information that has been remembered.  It is often contrasted with 

recall, which involved reproduction of  remembered information with cue ….” p.622  
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Percept: The mental representation of  something that is perceived, an object or image as 

perceived by senses rather than the physical stimulus that generates it. 

 

Figure 8. 15 Visual pathways through the brain 
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Figure 8. 16 The what and where pathways from the primary visual cortex 

 

 

Figure 8.15 and 8.16 further illustrates the complexity of  the pathway in which a 

simple visual stimulus is channelled in our brain from the lens, the retina, the optical 

nerve, the thalamus, the primary visual cortex and process in specialized cortical 

areas. An investigation of  the structure of  the physiological information process in 

our brain will be a subject area in the domain of  cognitive science beyond the 

boundary of  bidding research.   

The psychology of  an “approach to bidding strategy”        

The cognitive process in the context of  bidding task is a high order thinking process 

involving an even more sophisticate pathway than the above simple visual task.  

However, the important message it intends to bring out is that the progress in 

psychology in general and in cognitive science in particular since the cognitive 

revolution in 1950s has successfully transformed the study of  human thinking from 

an unscientific study to unobservable behaviour in the eyes of  influential scholars in 

behavioural school in early 19th century, such as John B. Watson, Ivan Pavlov, B.F. 
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Skinner, into an indispensable and rapid growing body of  knowledge in the 

understanding human behaviour and in the practice of  medical science.  Their 

progress in the understanding of  human behaviour has far-reaching effect within 

and outside the discipline of  psychology.  

For example, the transfer of  concepts from psychology into the study of  

decision-making and the introduction of  the notion of  bounded rationality has 

introduced a revolutionary breakthrough into the understanding of  human 

behaviour. The progress in this area can be signified by the award of  Nobel Prize in 

Economic Science to Herbert Simon in 1978 for his pioneering research into the 

decision-making process within economic organizations and recently to Daniel 

Kahneman in 2002 for his having integrated insights from psychological research 

into economic science, especially concerning human judgment and decision-making 

under uncertainty.  

The above fruitful progress to the understanding human behaviour in 

decision-making provides the theoretical foundation and orientation for the 

exploration of  a perspective to understand the departure in the approach to bidding 

research. The recognition and wide spread influences of  the psychological approach 

to study of  decision-making serves as an authoritative evidence to demonstrate the 

potentiality of  seeing competitive bidding behaviour from the viewpoint of  a 

cognitive process.  
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8.4 Vocabulary in perspective     

Vocabulary as a language tool    

In the context of  the transition from seeing-recognizing-saying as described in 

Figure 8.14 in the previous section, vocabulary can be seen as a repertoire of  

knowledge stored in the long-term memory and retrievable by association in the 

recognition process.  Recognition is a developmental cognitive concept and a basic 

cognitive component in the process of  perception, learning and reasoning.  In 

other words, perception and reasoning are active cognitive process subject to 

changes according to the internal state of  knowledge and the external state of  the 

environment.  From a cognitive viewpoint, the way of  in which a person seeing, 

recognizing and describing a problem is bounded by the availability and accessibility 

of  vocabulary at the time of  seeing and describing a state of  the world.   

The word “vocabulary” in Oxford Advanced Learner’s Dictionary has three 

meanings: - 

1. Total number of words which (with rules for combining them) make up a language 

2. (range of) words known to, or used by, a person, in a trade, profession, etc.  

3. Book containing a list of words; list of words used in a book, etc, use with definitions 

or translations 

For the purpose of  exploring a new perspective in seeing the approach to bidding 

strategy, the concept of  “vocabulary” can be extended from an individual level to a 

community level. The term vocabulary used in the context of  the analysis of  the 

classical approach to bidding strategy in the research community refers to a set of  

basic concepts and terminology that make up a domain of  expert language shared 

by a community of  scholars in practice and acknowledged as the common 

knowledge in the communication between experts working along the similar 
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developmental line of  thinking.  This interpretation is an assimilation of  the three 

basic meanings provided in the dictionary with specific application to the context of  

the practice of  scholarship.         

Vocabulary as an intellectual tool in scholarship   

 

Preface to the first edition in Administrative Behaviour 

“This study represents an attempt to construct tools useful in my own research in the 

field of  public administration. It derived from my conviction that we do not yet have, in 

this field, adequate linguistic and conceptual tools for realistically and significantly 

describing even a simple administrative organization – describing it that is, in a way that 

will provide the basis for scientific analysis of  the effectiveness of  its structure and 

operation. … 

Before we can establish any immutable “principles” of  administration, we must be able to 

describe, in words, exactly how an administrative organization looks and exactly how it 

works. As a basis for my own studies in administration, I have attempted to construct a 

vocabulary which will permit such description; and this volume records the conclusions I 

have reached. These conclusions do not constitute a “theory” of  administration,…If  any 

“theory” is involved, it is that decision-making is the heart of  administration, and that the 

vocabulary of  administrative theory must be derived from the logic and psychology of  

human choice …” 

Herbert A. Simon 

December, 1946 

The above quotation is the opening statement in the preface of  the first edition 

of  “Administrative Behaviour” published by Herbert A. Simon in 1946.  In the 

eyes of  Simon, the availability of  adequate linguistic and conceptual tools is 

fundamental in theory development and vocabulary serves as a basis for the 

practice of  a science.  

Simon’s ground-breaking approach to the study of  administrative behaviour in 

human organizations in particular and the revolutionary idea of  bounded 

rationality in the conception of  human decision-making behaviour in general is 
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one of  the most influential ideas on social science thinking. In the field of  

administration, “Administrative Behaviour” is named as “Book of  the Half  

Century” by Public Administration Review.  In economic science, 

“Administrative Behaviour” is acknowledged as an epoch-making book 

representing Simon’s pioneering research into the decision-making process by the 

Royal Swedish Academy of  Sciences in the announcement of  the award of  Nobel 

Prize in Economic Sciences 1978.   

Press release for the award of  Nobel Prize in Economic Sciences in 1978 

“Influenced by organizational research …economists in the 1930s began to look at the 

structure of  companies and at the decision-making process in an entirely new way.  

Simon’s work was of  the utmost importance for this new line of  

development. …What is new in Simon’s ideas is, most of  all, that he rejects the 

assumption made in the classic theory of  the firm of  an omniscient, rational, 

profit-maximization entrepreneur. He replaces this entrepreneur by a number of  

cooperating decision-makers, whose capacities for rational action are limited, both by a 

lack of  knowledge about the total consequences of  their decisions, and by personal 

and social ties. Since these decision-makers cannot choose the best alternative, as can 

the classic entrepreneur, they have to be content with a satisfactory alternative. 

Individual companies, therefore, strive not to maximize profits but to find acceptable 

solutions to acute problems.  This might means that a number of  partly 

contradictory goals have to be reached at the same time. Each decision-maker in such 

a company attempts to find a satisfactory solution to his own set of  problems, taking 

into consideration how others are solving theirs.”  

The Royal Swedish Academy of  Sciences (1978) 

Simon’s vocabulary has redefined the fundamentals of  decision theory from the 

concepts of  decision, profit maximization, rational choice, economic agent, to the 

concepts of  decision-making, satisficing solution, bounded rationality and 

adaptive human agent. His new perspective has extended the way of  seeing 

decision-making from the focus of  the decision as the observable behaviour to 

the analysis of  the psychology of  the decision agent, the structure of  the decision 
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environment and the operation of  the process of  decision-making that explain 

decision behaviour.  The table of  contents below reflects the kind of  vocabulary 

used by Simon in Administrative Behaviour.  

Table 8. 1 Vocabulary in Administrative Behaviour: An overview of  the Contents 

Contents 

I. Decision-Making and Administrative Organization 

II. Some Problems of Administrative Theory 

III. Fact and Value in Decision-Making 

IV. Rationality in Administrative Behaviour  

V. The Psychology of Administrative Decisions 

VI. The Equilibrium of the Organization 

VII. The Role of Authority 

VIII. Communication 

IX. The Criterion of Efficiency 

X. Loyalties and Organizational Identification 

XI. The Anatomy of Organization 

Appendix: What Is an Administrative Science? 

Simon’s prominent insight and discoveries into the notion of  bounded rationality 

and the nature of  human cognition in the study of  organizations, 

decision-making and problem-solving have been making far-reaching influence in 

shaping the lens and vocabulary in the practice of  science across disciplinary 

boundaries from the theory development in political sciences, economic sciences, 

psychology and sociology, organization and management; to the technology 

advancement in computer science, cognitive science and artificial intelligence.   
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The Structure of  Scientific Revolutions 

“History, if  viewed as a repository for more than anecdote or chronology, could 

produce a decisive transformation in the image of  science by which we are 

possessed. That image has previously been drawn, even by scientists themselves 

mainly from the study of  finished scientific achievements as these are recorded in 

the classics and, more recently, in the textbooks from which each scientific 

generation learns to practice its trade. Inevitably, however, the aim of  such books is 

persuasive and pedagogic; a concept of  science drawn from them is no more likely 

to fit the enterprise that produced them than an image of  a national culture drawn 

from a tourist brochure or a language text. This essay attempts to show that we 

have been misled by them in fundamental ways. Its aim is a sketch of  the quite 

different concept of  science that can emerge from the historical record of  the 

research activity itself.” (Kuhn, 1996:1) 

The notions of  “paradigm shift”, “scientific revolution” and “changes of  world 

view” introduced by  Thomas Kuhn in his seminal book “The Structure of  

Scientific Revolution” published in 1962 is another hallmark in which vocabulary 

serves as an intellectual tool to assimilate new concepts and to change a world 

view in scholarship. Kuhn’s new perspective has a far-reaching influence in the 

way we see the nature of  science by making available the distinction between “the 

context of  discovery” versus “the context of  justification” as different 

approaches to history of  science, by sketching a new conception of  the practice 

of  science in scientific community as puzzle-solving activities in normal science 

and by developing a theory of  the structure of  scientific progress under the 

notion of  paradigm shift. The table of  contents below reflects the kind of  

vocabulary used by Kuhn in The Structure of  Scientific Revolution.  
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Table 8. 2  Vocabulary in The Structure of  Scientific Revolution: An overview of  the 

Contents 

Contents 

I. Introduction: A Role for History 

II. The Route to Normal Science 

III. The Nature of Normal Science 

IV. Normal Science as Puzzle-solving 

V. The priority of Paradigms 

VI. Anomaly and the Emergence of Scientific Discoveries 

VII. Crisis and the Emergence of Scientific Theories 

VIII. The Responses to Crisis 

IX. The Nature and Necessity of Scientific Revolutions 

X. Revolutions as Changes of World View 

XI. The Invisibility of Revolutions 

XII. The Resolutions of Revolutions 

XIII. Progress through Revolutions 

Postscript-1969 

Kuhn’s view of  seeing revolutions as changes of  “world view” is originated from 

Benjamin Lee Whorf ’s hypothesis on the effect of  language on world view.   

Whorf ’s thesis relates to the developmental line in the study of  the relationship 

between culture, language and thought. Whorf  (1956) advocated the notion of  

linguistic relativity and hypothesized that one’s language determines the nature of  

one’s thought. The classic example in linguistic relativity is a comparison of  

vocabulary for describing snow in English and in Eskimo. Whorf  argued that 

there is a perceptual difference in the views of  snow between Eskimos and 

English-speaking people in light of  the use of  distinctive words in describing 

different type of  snow in Eskimo language such as falling snow, wet snow and so 

on. 

Kuhn’s book is described as one of  the hundred most influential books since the 

Second World War by The Times Literary Supplement. The achievement of  
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Kuhn’s revolutionary idea in “scientific revolution” by itself  has been 

acknowledged as an accepted theory to be recounted in the textbooks in history 

of  science and philosophy of  science. For example, a chapter titled “Scientific 

change and scientific revolution” was dedicated to expound Kuhn’s idea in 

Philosophy of  Science: A very short introduction published by Oxford University 

Press, Okasha (2002).  In the field of  research in the built environment, Kuhn’s 

idea is introduced under the topic of  “Why science and what does it means?” in a 

recent textbook “Research in the built environment” by Runeson and Skitmore 

(1999).  
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8.5 The progress of knowledge at the boundaries 

“A common scientific strategy for understanding a complex system is to explore its 

behaviour at the boundaries. Pushing the envelop allows researchers to test whether 

the same mechanisms that account for normal performance can account for extreme 

performance” (Simon, 1999:525) 

 

The word “boundary” in Oxford Advanced Leaner’s Dictionary means “line that 

marks a limit; dividing line.  The following are the three examples used in the 

dictionary to illustrate the meaning of  boundary: 

1. This stream forms a ~ between my land and his 

2. A ~ dispute is a quarrel about where a ~ is or ought to be 

3. If  something is beyond the ~ of  human knowledge, man can know nothing about it. 

 

Boundary in the lens-perspective model contributes to visualize the frame of our 

intellectual ray in seeing the world. The concept of boundary is a transformation 

of Simon’s revolutionary idea in his conception of bounded rationality in 

understanding the nature of human thinking in the fields of administration, 

economic science and cognitive psychology. Simon’s has been developed and 

applied the notion of bounded rationality in different context in parallel to the 

above three basic meaning of the word “boundary”.  For examples, he used the 

concept of boundary to articulate the limit of the rational economic man; to set 

the demarcation between the heartland of political economy and the colony of 

decision theory in economic sciences; to articulate the debate on the nature of an 

administrative science in respect of the ethical content versus the factual content 

(is or ought to be); and to serve as a scientific strategy to study behaviour at the 

boundaries of our existing knowledge (Simon, 1947, 1978) (Klahr and 

Simon,1999).  
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8.6 Summary     

“The lens”, the conception of “seeing” and the departure 

The lens-perspective model introduces a distinctive conception of “the lens” and the 

process of “seeing”.  The new conception illuminates the nature and the 

mechanism of seeing the world with the lens in the camera through the process of 

photo-taking.  The distinctive nature and mechanism of adaptation in the process 

of seeing and photo-taking vividly serves as a metaphor to reveal the departure 

between the perception of competitive bidding in the eyes of the practitioners and 

the representation of competitive bidding in the literature.  

 

The research problem of this study is originated from the puzzle of the “progress” 

of bid models in the past forty years and the “departure” between the classical 

approach to bidding strategy in theory and the practice of heuristic approach in 

real world environment. Figure 8.18 sets out the problem in the lens-perspective 

model.  

 

Figure 8. 17 The departure to the classical approach 
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Chapter Nine: A new conception to the fundamentals  

9.1 Introduction  

 

The salient features emerged from the bid incident analysis and the search for a new 

perspective to seeing the departure between the classical approach and the heuristic 

approach to bidding strategy has led to a new understanding of  the nature of  the 

approach to bidding strategy in practice. The primary tasks of  this chapter is to 

crystallize the emerging insight from the inquiry process and to put forward a new 

perspective to seeing and resolving the departure between the two approaches to 

bidding strategy. Figure 9.1 articulates the framework of  the concept development 

process in the chapter.  

 

This chapter is organized with an attempt to elucidate the concepts, the structure as 

well as the potentiality of  the new perspective from different angles:    

I The first part of  this chapter traces the history of  bidding models. It displays 

the way in which the two founding papers transfer the conception of  bidding 

problem from the field of  operations research (OR) and establish the 

fundamentals for the practice of  bidding research in the construction research 

community (CR).  

II From the viewpoint of  gestalt theory, the essence of  “an insight” in resolving 

an impasse in a problem situation lies in the restructuring of  the problem 

representation. This section offers a new perspective to represent of  the 

architecture of  approach to bidding strategy in practice (TAP: Task approach to 

competitive strategy in practice).  The new representation switches the lens 
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from modelling the bidding problem in theory to understanding the bidding 

task in reality.  The architecture of  also serves as a useful guiding frame to 

map different aspects of  the insight into a holistic and coherent picture. 

III The third section of  the chapter presents an analysis of  the process of  tender 

submission in light of  the new perspective. The analysis diagnoses the key 

components of  an operation system for tender submission in practice and 

rebuilds the vocabulary to describe competitive strategy in practice.  The 

analysis leads to an insight into the departure between the classical approach in 

theory and the heuristic approach in practice. Section four articulates the insight 

and consolidates the new conception to the approach to bidding strategy in 

practice.  

IV The conclusion summarizes the insight in terms of  the new vocabulary and the 

conceptual change to the fundamentals of  the classical theory.    
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Figure 9.1 The framework of  concept development in this chapter 
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9.2 The history and conception of bidding problems   

 

The origin of  the developmental line of  bidding models in construction research 

can be traced back to the years of  1960s when Gates’ paper “Bidding strategies and 

probabilities” was published in the Journal of  Construction Division in 1967. Gates 

introduces the concept of  expected profit and applies the technique of  probability 

to derive the optimum solution for the bidding problems. In effect, Gates’ 

proposition has transferred the conception of  competitive problems from 

operations research to the construction research community.   

 

Attention to the mathematical problem   

 

There has been a long standing controversy in the aspect of  the correctness in the 

formulation of  the probability of  winning between Friedman’s bidding strategy 

versus Gates’ bidding strategy in the construction research community since 1960s.  

The dispute in the aspects of  the mathematical formulation of  the probability of  

winning between Friedman’s and Gates’ bidding models has attracted heated debate 

in the research community in 1970s.  

 

Figure 9.2 and 9.3 show the research line in 1960s and the debate around the 

controversy in 1970s. Recent development in this research line in 2000s include 

“Friedman and Gates – Another Look” by Crowley (2000); “Evaluating and 

comparing bidding optimization effectiveness” by Seydel (2003) and “Gates’ bidding 

models” by Skitmore (2007).  Skitmore conclude that ….. 
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Figure 9.2 Publications in the study of  bidding in 1960s in the Journal of  the 

Construction Division, ASCE  

 

Figure 9.3 Publications relates to the Gates-Friedman controversy in 1970s in the 

Journal of  the Construction Division, ASCE  
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Attention to theory development  

“It is now 40 years since the publication of Lawrence Friedman’s paper “A 

competitive-bidding strategy” … The real important of the paper is not so much in 

what is said, but in the way it generated interest and research, to the extent that 

tendering is now one of the most frequently researched areas of building economics, 

although the development of a consistent theoretical framework has been slower, and 

very little of the work has been devoted to testing, verifying or analyzing the theory 

itself.” (Runeson and Skitmore, 1999:285) 

 

As revealed in the analysis of the intellectual landscape presented in chapter two, 

over 80% of the publications in the recent decade are classified under the category 

of statistical model testing and model building and system development. “Tendering 

Theory Revisited” by Runeson and Skitmore (1999) is the only one literature 

identified under the category of theory development.  

 

The originality of the Runeson and Skitmore’s proposition is not so much in its 

identification of inconsistencies in the assumptions of the theoretical framework, 

but in the way that the researchers articulate the implicit theory from the classical 

models and formulate an evaluation framework that leads to a fundamental 

destruction of the theory as a whole. Viewing in the lens of Thomas Kuhn’s seminal 

works, “The Structure of Scientific Revolutions”, Runeson and Skitmore (1999)  

makes a significant contribution to the progress of the development of tendering 

theory by exposing the field to a crisis state and opening up opportunity for 

exploration of new pathways (Kuhn, 1996).    
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The puzzle in tendering theory   

“While Gates does not acknowledge Friedman’s paper in the development of his own 

model, there are many similarities between the two papers. … However, what for 

Friedman was the appropriate strategy for a single bid, Gates turns into a general 

strategy, with general applicability. In effect, Gates has taken a simple decision support 

model and reformulated it into an economic theory for pricing construction 

projects.”(Runeson & Skitmore, 1999: 285)  

  

With the aim to search for an insight into the departure between the CAT and HAP, 

this chapter probes a deeper understanding into the fundamentals of the classical 

approach.  In connection with the research line from Runeson and Skitmore (1999), 

the study embarks a historical inquiry into the origin and the structure of the 

classical approach to bidding strategy in theory.  

Surprisingly, the inquiry leads an understanding of the history of bidding models that 

is radically in depart from the picture in the above literature in the aspects of the 

origin and the structure of the theory. Figure 9.4 articulates the diversities emerged 

from the historical study in light of the lens-perspective model. The puzzles will be 

discussed in analysis of the fundamentals of the CAT.     

Figure 9.4  The puzzles from tendering theory  
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The source and the foundation of  Bidding Strategy 

 

Though Friedman’s classical paper is not directly cited by Gates in “Bidding 

strategies and Probabilities”, some alternative sources of  common ground can be 

traced from the reference and the selected bibliography.  A trace of  the references 

reveals that Friedman’s conception of  bidding strategy does appear in other texts 

published around the same period of  time in 1950s: “Introduction to Operations 

Research” by Churchman, Ackoff, & Arnoff  (1957) and “Operations Research: 

Methods and Problems” by Sasieni, Yaspan & Friedman (1959).  

 

Churchman et. al. (1967) gives a comprehensive introduction to the field of  

operations research (OR) from an introduction to the general nature of  OR to the 

selection, training and organization for OR.  Friedman is acknowledged as the 

collaborator in preparing the chapter of  “Bidding Models”. The second book can be 

seen as a companion to the first one. It is intended to serve as a textbook to develop 

skills in formulating and solving mathematical models for a techniques course at the 

graduate or advanced undergraduate level. These two texts together with the courses 

offered at Case Institute of  Technology had played an influential role in supplying 

the models for students and practitioners to learn the bases of  OR, and in defining 

the field in its early stage of  development in industrial applications after the World 

War II.  

 

While the discussions on Friedman’s and Gates’ model in construction tend to be 

confining to the controversy in the application of  probability, the above ancestral 

line makes available a wider angle of  view to seeing and understanding the origin 

and the conception of  bidding strategy in its historical context.     
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Bidding situations as a class of competitive problems  

 

A review of  the four literatures: Churchman et. al. (1957), Friedman (1956), Saieni et. 

al. (1959) and Gates (1967) displays an ancestral line clearly indicates that the 

conception of  bidding problem and bidding strategy is descended from an approach 

to competitive problems in operations research in general and a bidding model 

constructed by Lawrence Friedman in particular. Figure 9.5 shows the classification 

of  recurrent processes and problems in operations research.   

 

Figure 9.5 Classification of  OR models or problem areas 
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“The most discussed competitive situation in OR circles is a “game”.  A game is 

specified by a number of  players, rules for play such that all possible permissible 

actions can be specified, a set of  end states (e.g., win, lose, and draw), and the payoffs 

associated with these end states. The basic set of  techniques applicable to this class of  

problems is known as the theory of  games.” (Churchman et. al., 1957:17) 

 

The review also draws attention to the background information in 1950s that the 

area of  bidding, in compare with games theory, was as a relative new class of  

problem area emerged as a residual category to handle a type of  recurrent problems 

at the boundary of  game theory.  The form and the principles of  games theory was 

developed by von Neumann in 1920s and was introduced into the OR circles upon 

the publication of  the seminal work “Theory of  Games and Economic Behaviour” 

(Neumann and Morgenstern, 1944). Theory game “started a new way of  thinking 

about competitive decisions” in 1940s (Churchman et. al.: 1957:519). As described 

by Churchman, the situation of  bidding problems is distinguishable from a game in 

the following ways:  

1. The number of competitors is not usually known 

2. The possible “plays” are generally unlimited in number 

3. The payoffs are not known with certainty but can only be estimated 

4. The outcome of a play (win or lose) can usually only be estimated. 

 

This developmental line explains why the number of  competitor and the state of  

knowledge about the identity of  the competitors are treated as an important 

attribute in describing and classifying bidding situation in the development of  

Bidding Strategy.   
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The structure of the classical approach in theory 

The historical inquiry reorients the attention from the departure in mathematics to 

the commonality underlining the problem structure in Friedman’s conception and 

Gates’ conception of bidding strategy.  This line of thinking leads to an insight into 

the common problem structure of the CAT, and this new understanding is 

represented in figure 9.6.  Despite the fact that Friedman (1956) and Gates (1967) 

are acknowledged as the founding models in the construction research community, 

it is a novel idea to articulate the common structure in these two classical models 

and to represent it the fundamentals of the classical approach in this form.        

Figure 9.6 The problem structure of  the classical approach to bidding strategy 

The problem structure  The vocabulary 

Problem: A class of  competitive problem in a defined recurrent bidding situation  Bidding situation 

Objective: Profit maximization quantified in term of  total expected profit  Profit maximization 

Concept: The concept of  expected value  Expected profit 

Conflict: The profitability of  the bid vs. The prob. of  winning the competition   Prob. of  winning 

Rationale: A rational choice as to optimize the expected profit Bidding model 

Information: The past bid records available in the company Bid data 

Methods: The construction of  a mathematical model to derive the optimum bid Optimum bid 

Techniques: The use of  prob. to establish bidding patterns of  the competitors Bidding pattern 

Solution: A bidding strategy Bidding strategy 

Abbreviation: Prob.: Probability  

 

In effect, the new Structure indirectly refutes the Runeson and Skitmore’s (1999) 

proposition that Gates’ bidding strategy is a transformation of  Friedman’s bidding 

strategy to a single event into a general theory of  price determination of  

construction project. In the lens of  the new Structure, Gates’ proposition is an 

application of  the conception of  competitive models and an extension of  

Friedman’s generic bidding strategy to bidding situations in a specific context: 

competitive bidding for construction contracts in the built environment.  
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The context of  the scientific propositions in perspective   

Besides the dispute in the probability of  winning, an important aspect of  distinction 

beneath the surface structure of  the bidding models is the similarity and difference 

in the context of  the proposition in the two classical papers. An awareness of  this 

difference is valuable in establishing an appropriate perspective to understand the 

origin and the fundamentals of  tendering theory.  As revealed in the structural 

relationship between games theory and bidding models, the context of  the research 

strategy is a salient issue to understand the context of  the Bidding Strategy.   

A similar characteristic of  the two research communities in which Friedman and 

Gates practices is that they are both relatively young discipline of  applied science in 

its early stage of  establishment period in compare with other academic enterprises 

such as physics in natural science and philosophy in humanity. A distinctive feature 

exists between the two disciplines is that the boundary of  OR is defined in term of  

“methodology” employed to study the operation system, whilst the boundary of  

construction research is defined in term of  the “context” in which the systems 

operate.    

Churchman’s definition of  operations research provides a foundation to understand 

the general nature of  operations research and hence the research context of  

Friedman-Strategy:     

 

The development of  O.R. methods, techniques, and tools 

 

“As certain classes of  problems appear more and more frequently in O.R., it is only 

nature that these should be singled out for more intensive study. The result is that for 

many types of  repetitive problems new methods of  attack or modification of  old ones 

have been developed. Gradually the body of  methods, techniques, and tools developed 

or adopted specially for O.R. type problems has grown.” (Churchman, 1957:18)  



An insight into heuristic approach to bidding strategy 
 

221 

 

The definition of  O.R.  

 

“O.R. is perhaps still too young to be defined in any authoritative way. A tentative 

working definition has been provided:  

O.R. is the application of  scientific methods, techniques, and tools to problems 

involving the operations of  a system so as to provide those in control of  the system 

with optimum solution to the problems,”(Churchman, 1957:18)  

 

Building upon Churchman’s representation, the definition of  OR can be 

transformed to give a definition of  the CAT by accommodating the conception of  

competitive models, the commonality of  the two classical papers and the basic 

purpose of  Gates’ proposition in the context of  construction research. As a result, 

the intellectual root and the essence of  CAT can be defined as:-    

the application of  mathematical methods, techniques, and tools to bidding 

problems involving competitive bidding situations in the construction industry 

so as to offer the practitioners with a scientific approach to advance the 

bidding practice in the construction industry.   

The choice of  the two terms “mathematical methods” and “scientific approach” in 

the definition deserves some explanation. Firstly, the term “scientific method” is 

considered to be too generic for the purpose of  defining a distinctive approach to 

bidding strategy.  On the other hand, to label the approach with the term 

“probability” may be too restrictive at the level of  the techniques to be applicable. 

The term “mathematical methods” is chosen as the satisfactory balance. It captures 

the essence of  Friedman-Gates models and embraces its ancestral line from games 

theory. Morin and Clough (1969) also use the term mathematical model in the 

development of  OPBID (a competitive bidding strategy model) after Gates’ bidding 
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strategy. The term also fits well with the description of  “model building” in Betts 

and Lansley’s (1993) meta-classification of  knowledge contribution.   

The term “scientific approach” is carefully chosen in consideration with the state of  

the intellectual landscape of  the construction research community in 1960s in 

general and the previous paper published by Marvin Gates in 1960 in particular. The 

Journal of  the Construction Division, ASCE was founded in 1957. The research 

Committee of  the ASCE was set up with the mission to support the advancement 

of  the construction process through the establishment of  research goals and 

dissemination of  information (Coulter et.al, 1969). As a particular example, Gates’ 

orientation can be reflected in his previous paper published in the same journal, 

“Statistical and economic analysis of  a bidding trend” Gates (1960). He writes in the 

introduction that “the ability to predict the probable spread gives the engineer and 

contractor a new and important tool, equally as important, is the continuing 

emergence of  bidding practice as a scientific method.”   

Figure 9.7 represents the fundamentals of  the CAT combining the problem 

structure of  the bidding system and the essence of  the approach. This 

developmental line also throws light to the entrenched dichotomy between the 

preference of  analytical methods in the practice of  science and the preference of  

intuitive judgment in the practice of  bidding in the industry - the source of  the deep 

rooted departure between the CAT and the HAP.   
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Figure 9.7 The fundamentals of  the CAT 

Problem structure of  the system  The vocabulary 

Problem: A class of  competitive problem in a defined recurrent bidding situation  Bidding situation 

Objective: Profit maximization quantified in term of  total expected profit  Profit maximization 

Concept: The concept of  expected value  Expected profit 

Conflict: The profitability of  the bid vs. The prob. of  winning the competition   Prob. of  winning 

Rationale: A rational choice as to optimize the expected profit Bidding model 

Information: The past bid records available in the company Bid data 

Methods: The construction of  a mathematical model to derive the optimum bid Optimum bid 

Techniques: The use of  prob. to establish bidding patterns of  the competitors Bidding pattern 

Solution: A bidding strategy Bidding strategy 

Definition of  the approach  

The application of  mathematical methods, techniques, and tools to bidding problems involving a competitive 

bidding situation in the construction industry so as to offer the practitioners with a scientific approach to 

advance the bidding practice in the construction industry.   
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9.3 Bidding Strategy in perspective: Structure, vocabulary and the lens   

“A common scientific strategy for understanding a complex system is to explore its 

behavior at its boundaries. Pushing the envelope allows researchers to text whether the 

same mechanisms that account for normal performance can account for extreme 

performance.” (Klahr and Simon, 1999:525)  

This section focuses to revisit the boundary of  the classical approach to bidding 

strategy in theory from the aspect of  the way it frames the structure of  the bidding 

situation. The analysis examines the departure between CAT and HAP in light of  

the actual bidding situations revealed in the bid incident analysis.  

Two diagrams are constructed to guide the analysis.  Figure 9.7 serves to focus the 

analysis to the essence of  the competitive problem base on the fundamental of  CAT.  

Figure 9.8 provides a holistic picture of  the context in form of  a hierarchical 

structure of  the bidding situation. The hierarchical structure links the theoretical 

foundation, the generic structure of  the bidding model and the application of  

bidding strategy in the construction industry.   

Figure 9.7 The fundamentals of  the CAT 

Problem structure of  the system  The vocabulary 

Problem: A class of  competitive problem in a defined recurrent bidding situation  Bidding situation 

Objective:  Profit maximization 

Concept:  Expected profit 

Conflict:  Prob. of  winning 

Rationale:  Bidding model 

Information: The past bid records available in the company Bid data 

Methods:  Optimum bid 

Techniques:  Bidding pattern 

Solution:  Bidding strategy 

Definition of  the approach  

The application of  mathematical methods, techniques, and tools to bidding problems involving a competitive 

bidding situation in the construction industry so as to offer the practitioners with a scientific approach to 

advance the bidding practice in the construction industry.   
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Figure 9.8 A hierarchical structure of  bidding situations   

The application in the construction industry 
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A taxonomy of  bidding strategy   

In the classical paper, Gates’ idea is to construct a relative complete taxonomy of  

bidding strategy applicable to different bidding situations in construction context 

from lone-bidder strategies to business-type strategies, see Figure 9.9.  The 

applications of  different forms of  bidding strategy for different bidding problem are 

demonstrated either theoretically by hypothetic cases or by real data. In the situation 

of  many-bidders strategy, the optimum bid is derived from a set of  real data to 

demonstrate the possible improvement to the existing policy in practice. 

“Business-type strategies” is a class of  strategy generally not amenable for scientific 

treatment and hence they are listed out briefly without mathematical analysis.     

Figure 9.9 Taxonomy of  bidding strategies based on Gates (1967) 

Bidding strategies Features of the bidding situation / bidding strategy 

1. Lone-bidder strategy  

(1BS) 

Decision of bid amount with reference to the known 

engineer’s estimate   

2. Two-bidder strategy  

(2BS) 

The problem situation similar to a competition game and 

game theory approach is applied. 

3. All-bidders-known strategy 

(ABS) 

All individual competitors identified 

Bidding patterns for all individual competitors  

4. Many-bidders strategy 

(MBS) 

The bidding performance of a large highway construction 

contracting company is used to demonstrate how the 

present bidding policy can be improved by deriving the 

optimal profit.  

5. Number-of-bidders-known 

strategy 

(NBS) 

A refinement of M-BS 

Typical competitors  

The number of bidders known  

Bidding pattern 

6. Least-spread strategy The demonstration based on a function of average spread  

worked out in a previous study of 400 highway and bridge 

construction contracts  

7. Unbalanced bidding Bidding with unit price proposals 

Other strategies (Business type strategies) 
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Least-spread strategy and unbalanced bidding 

Least-spread strategy and unbalanced bidding are new methods not covered under 

the competitive models in Churchman (1957). In particular, the unbalanced bidding 

is developed from the specific feature of  the unit price proposal in construction 

contracts. This strategy can be used together with other bidding strategies.  These 

two methods are quite different from Friedman’s bidding strategy and as a result 

each of  them has been developed into an independent satellite research area of  

bidding models.   

“Lone-bidder strategy” and “Two-bidders strategy” 

In Gates’ paper, “Lone-bidder strategy” and “Two-bidders strategy” are illustrated in 

simple hypothetical examples.  The later one features a competitive game situation 

and game theory approach is applied. In the construction industry, typical 

competitive bidding situations involve many bidders. Gates gives an average number 

of  about six. In the empirical study, the number of  bidders ranged from 9 to 27 with 

a mean of  15.  This reflects that the problem situations in 1BS and 2BS are not 

common in the construction industry and it accounts why not much development is 

observed in this direction.   

All-bidders-known strategy (ABS) 

The illustration of  the all-bidders-known strategy (ABS) in both Friedman’s and 

Gates’ papers are based on a simple hypothetic case with three identified bidders 

labeled A, B, C as show in Figure 9.10. The demonstration in effect is a problem 

situation with small finite number of  bidders where complete bid data is available 

for all potential competitors. This problem is structurally different from the class of  

“many bidders” in Gates’ taxonomy and the general description of  “large number 
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of  bidders” in Friedman’s term.  This class of  situation does not correspond to the 

actual situation in the bid incident analysis where there are more than a hundred 

potential competitors listed as the registered contractors under each specialized 

category of  contract works in the government list.   

Figure 9.10  All-bidders-known strategy (ABS) 

Figure 9.10a Gates’ representation  

Competitor (p) (Popt) Popt, in percentage 

(1) (2) (3) (4) 

A 1.00 - 0.05 P 0.50  10 

B 0.90 - 0.03 P 0.45  15 

C 0.80 - 0.02 P 0.40  20 

Figure 9.10b Friedman’s representation  

 

Many-bidders-strategy as the representative situation  

The case of  many-bidders-strategy MBS becomes the representative bidding 

situation. Gates describe it as the most frequent situation in the construction 

industry. This observation is in line with the empirical study. MBS is structurally 

similar to Friedman’s idea of  general problem situation where “the number of  

bidders may be large or may be unknown”. In Gates’ observation, the average 

number is 6 and in the bid incident analysis in this study the average number is 15.   
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The effect of  the number of  bidders 

Friedman and Gates take some slightly different view as to the attribute of  the 

number of  bidder. From the angle of  a mathematical solution to bidding problem, 

the expected number of  bidders is described by Friedman as an important 

parameter in the method.  In Gates’ analysis, the number-of-bidders-known 

strategy is viewed as a possible refinement of  MBS.  According to Gates’ analysis, 

the adjustment to the optimum profit decreases as the number of  bidder increases.  

In consideration of  the actual situation in the bid incident analysis, the average 

number of  bidder exceeds 10 (range from 9 to 29) and the bid variability gives a 

mean value of  -20% between the lowest bid and the average bid.  The bidding 

situation justify why the effect of  the number of  bidders is unlikely to be significant 

and it is not treated as a critical information in the reasoning process in practice.    

Refinement of  optimum profit base on the real data in MBS 

No. of typical competitors Optimum profit 

1 5.30% 

3 4.17% 

5.17 3.17% 

10 2.60% 

The concept of  key competitor vs. typical competitor 

Moreover, as an observation form the empirical study, the concept of  key 

competitors and the presence of  special competitor play a much more critical role 

than the concept of  typical competitor in the reasoning process of  the formulation 

of  bidding strategy and the finalization of  the tender price. The reality is that, as 

commented by the informant, there are only two possible outcomes, either (1) you 

outbid the most competitive tenderer and win the contract, or (2) you are not the 

winner and you don’t get the contract. Nevertheless, it is noted that the concept of  

typical competitor (the average bid price) is relevant as a reference to indicate the 



An insight into heuristic approach to bidding strategy 
 

230 

general market movement and as a baseline to indicate the price level of  winning bid 

in stage of  outcome evaluation after the bid submission.   

The vocabulary for the bidding situations 

 

In general, the actual bidding situations are general corresponds to the representative 

situation in Friedman’s and Gates’ description. However, as the bidding situation is 

developed from Friedman’s generic hypothetic case, there is room for extension to 

incorporate the salient features of the construction industry, in particular the 

operation of the tendering system.  The empirical study also reveals that there is 

structure difference in the operation of the tendering system in the public sector and 

private sector. The forma one adopt a stable and transparent procurement policy 

and well established rules and procedures.  In private sector, there is more 

flexibility in the tender selection process and the result is less available to the public. 

That explains why more of the empirical studies reported are focused on the public 

sector. Figure 9.11 presents some suggested vocabulary enrichment. This direction 

of development is similar to the suggested index tree in Chua et. al (2001) as shown 

in Figure 9.12. Figure 9.13 extend the vocabulary further to embrace the 

observations from the empirical study. 
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Figure 9.11 Description of bidding situation  

Description of the representative / typical bidding situation  

 Generic vocabulary in  

Friedman’s (1956)    

Vocabulary enrichment for  

bidding in construction  

The case Invitation to bid for contracts. Tender submission  

Construction contract 

The client Government agent Public sector 

Private sector 

The rule Closed bid 

The lowest bid wins 

The tendering system 

The 

features  

The number of bidders may be large 

or may be unknown 

The market sector  

The competition 

The prevailing market condition   

 

 

Figure 9.12 Indexing (Focusing on Competiton), Chua et. al (2001) 
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Figure 9.12  A framework for vocabulary enrichment for bidding in construction 

context  

 

Invitation to tender for construction contracts 

 Tendering system 

 Tendering methods 

 Single stage  

 Multiple stages 

 Evaluation system 

 Marking system: Two-envelope tendering   

 Submission and assessment  

 Financial: Tender sum, Pricing document   

 Technical: Method statements and program, Alternative proposals 

 Design: Design requirement  

 Others 

 Institutional dimension  

 Public sector  

 Registration and classification system  

 Private sector  

 Relationship (Guan Xi) 

 Credibility  

 Business potential  

 Tender and contract analysis    

 The project  

 Nature of the project 

 Peculiarity of the project environment    

 Type of contract   

 Tender document  

 The contract works  

 The contract conditions  

 The submission required  

 Risk and opportunities  

 Market and competition   

 Boundary of the market    

 Essence of the competition 

 Profile of the players  

 Active players  

 Prevailing conditions 

 Key competitors  

 The competiveness  

 

   

  

  



An insight into heuristic approach to bidding strategy 
 

233 

The state of  knowledge about the competitors 

“The concept of  the expectation value (EV) of  the profit is the most important 

element in virtually all competitive bidding strategies. … As shown, herein, any change 

in the bidding situation or amount of  information available, could demand a change in 

strategies.” (Gates, 1967:102)  

“Now if  we know exactly which competitors are going to submit bids, the probability 

of  winning for a given bid is relatively easy to compute. Assuming that each 

competitor is likely to bid as he has done in the past, which is the best assumption in 

the absence of  additional information ….” (Friedman, 1956:107) 

The empirical study reveals a salient feature radically departs from CAT is about the 

nature of  the information process: the source of  information and the form of  

information used in the reasoning process. In Freidman’s and Gates’ term, the 

departure draws attention to the boundary condition of  CAT in the aspect of  “the 

information available”.   

 

The information accessible and market intelligence  

The scientists who advocate the statistical method may view that the past bid 

records is not utilize in the intuitive approach. The explorative study displays a 

different view from the concept of  information available to the concept of  

information accessible. In practice, the champion of  the tendering team does not 

solely rely on the past bid records readily available in the files. During the tendering 

period (normally six weeks in public sector), the tendering agents take an active role 

in acquiring and processing context specific information about the contract 

environment and the prevailing market condition. A state of  knowledge about a 

holistic picture of  the task environment is constructed and presented in the tender 

reviewing meeting. The informant uses the term “market intelligence” to describe 
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this different source of  information. 

The state of  knowledge about the prevailing competition is reviewed and presented 

orally in the formal tender review meeting and discussed informally between the 

tendering team leader and the director(s). In view of  the nature of  the information 

as well as the concern of  confidentiality and accountability, the perceived winning 

price level as discussed in the meeting is generally not documented. An exception 

case is noted during the document discovery.  In a Joint-venture projects in which a 

Japanese contractor is involved, a summary of  forecast for the tender sum with 

trade analysis for each of  the key competitors are presented. In general, the problem 

to the researchers is that the kind of  commercial information is seldom accessible 

and available for scientific study.  Figure 9.14 articulates the essence of  the 

information process in the CAT and Figure 9.15 display the departure by modifying 

the process with the salient features of  the HAP observed in the empirical study.  
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Figure 9.14 The essence of  the information process in CAT 
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Figure 9.15 The salient features observed from the empirical study  
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What’s in the picture: The choice of  mark-up or the operation of  tendering  

Descended from Friedman-Gates model, the development of  bidding models and 

bid decision tend to confine the attention to the moment of  the final decision in the 

settlement of  tender offer or the tender sum. And this final decision is 

conceptualized as a choice of  mark-up percentage. What is missing in the picture of  

decision-making in competitive bidding is the intelligence of  the tendering agents 

and the active information process preface the moment in which the tender sum is 

finalized.  

The two set of  pictures in Figure 9.11, as presented in Chapter Eight, gives an 

analogy as the way in which the classical approach crops the scene of  the operation 

of  tender submission and suppress the multi-dimensional reasoning into a 

mathematical model.  

 

By zooming into the problem of  optimizing the mark-up,  

it leaves out entirety of  the operation system! 
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Figure 9.16 What’s in the picture: The choice of  mark-up or the system of  tendering  
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9.4 A new perspective to competitive bidding  

A holistic approach to problem-solving in human organization  

“The way of approaching a problem is critical in a new area of research, more 

important than the techniques or tools employed. … As we remarked earlier, the 

reader should always consider each technique as an aspect of the entire problem, 

not as a device that is valuable in itself. In this way he will avoid becoming 

committed to one or a set of techniques and tools.  An openness of mind about 

technique, together with a broad knowledge of their usefulness and an appreciation 

of the over-all problem, are essential of sound method in science.”(Churchman, 

1957:12)   

Tendering theory has been founded on two classical papers by Friedman and 

Gates.  In the previous section, the inquiry enriches the theoretical foundation of 

the classical approach by tracing the ancestral line of the conception bidding 

strategy and identifying alternative sources of basic text for the understanding of 

the development bidding models in 1950s. A careful study of the two basic texts 

reveals two distinctive perspectives taken by the authors in the treatment of 

operations research. This departure in the conception of the text has a far reaching 

effect to undermine the theoretical foundation and the applicability of the 

classical approach in the industry.  

 

A comparison of the structure of the two texts as shown in Figure 9.17 provides a 

big picture to the difference between the two texts. A closer look at the 

presentation of a simple version of the bidding problem in the “Methods” will not 

be difficult to realize that Friedman’s expertise lies in the way in which he 

formulates the bidding problem and the technique he uses in deriving the 

mathematical solution. Friedman’s presentations of the bidding strategies in 

various texts generally employed a “technique oriented” approach to competitive 

bidding.  
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Table 9.17 A comparison of  the structure of  the books  

Introduction to operations research 

“Introduction” 

Churchman, Ackoff  & Arnoff  (1957) 

Operations research: Methods and Problems 

“Methods” 

Sasieni, Yaspan, & Friedman (1959) 

Part I Introduction 

1. The General Nature of  OR 

2. An OR Study of  a System as a Whole 

3. Research Team Approach to an Inspection 

Operation 

Part II The problem 

4. Analysis of  the Organization 

5. Formulation of  the Problem 

6. Weighting Objectives 

Part III  The model 

7. Construction and Solution of  the Model 

1. Introduction 

2. Probability 

3. Sampling 

 

Part IV Inventory Models 

8. Elementary Inventory Models 

9. Inventory Models with Price Breaks 

10. Inventory Models with Restrictions 

Part V  Allocation Models 

11. Linear Programming 

12. The assignment Problem 

13. Some Illustrations of  Allocation Problems 

Part VI Waiting-Time Models 

14. Queuing Models 

15. Traffic Delays at Toll Booths 

16. Sequence Models 

Part VII Replacement Models 

17. Replacement Models 

Part VIII Competitive Models 

18. The Theory of  Games 

19. Bidding Models 

4. Inventory 

5. Allocation 

6. Waiting Lines 

7. Competitive Strategies 

8. Replacement 

9. Sequencing 

10. Dynamic Programming 

 

Part IX Testing, control, and implementation 

20. Data for Model Testing 

21. Controlling and Implementing the Solution 

Part X Administration of  OR 

22. Selection, Training, and Organization for OR 
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Figure 9.18  Approach to bidding strategy in the “Methods” 
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The distinction from Friedman’s representation is that in “Introduction to 

operations research”, Churchman and his co-authors aim to create an 

understanding of the practice of operations research in industrial organization and 

to provide a basis to define the fundamentals of the fields. The practice of OR is 

conceptualized as a holistic multidisciplinary system approach to executive-type 

problems in organization environment. A class of model by itself is a technique to 

solve an aspect of the entire problem situation. To avoid becoming technique 

oriented, the readers of are reminded in the introduction section to pay attention 

to the manner in which the specific problem and solution fits into the operation of 

the whole system, that is the organization where human and machines interact.  

Figure 9.19 Mapping the bidding strategy into a complete OR project  
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Figure 9.19 maps the structure of Friedman papers into a complete process of OR 

research project. In the scope of Friedman’s paper, what missing from the 

essential elements of a OR research project are (1) the analysis of organization in 

the stage of problem formulation, (2) the testing and implementation of the 

solution and (3) a multi-disciplinary team approach.  For example, in a two-man 

team, it is desirable that the team is build with one data-oriented member and one 

theory-oriented member. As a guideline to an extended team, the suggested 

composition is:  

 One company man 

 One scientist (physical) 

 One engineer 

 One mathematician and/or statistician 

 One scientist (behavioral: biology, psychology, or social science) 

 One logician or specialist in scientific methodology  

 

An interesting observation is that when Gates address the multi-disciplinary 

nature of the subject of bidding strategies in his conclusion, he mentions 

engineering, economics, statistics, game theory, and operations research. The 

inputs from the “company man” and the “behavioral scientist” are missing out.  

 

 

Friedman’s presentation by itself  is a coherent problem-solution to a well defined 

bidding situation. However, the problem lies in the way in which the approach was 

transferred to the construction industry and the way it generated research interested 

in the community in 1970s.. In effect, a technique oriented method was transformed 

to a technique oriented pathway. What is missing is a holistic picture of  the 

operation of  tender submission in contracting organizations and the human 

dimension in the decision-making process. This implies that the body of  knowledge 

for bidding research has been founded on an incomplete technique oriented 
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approach to a mathematical problem.  And, this incomplete conception has been 

confining the progress of  bidding models development in the construction research 

community since 1960s.  

 

This inquiry makes an attempt to construct a new conception to seeing the approach 

to competitive bidding in contracting organizations. By taking the input from the 

company men, assimilating the insight from eminent psychologists and presenting 

an analysis of  the operation system, the new perspective achieves a fundamental 

contribution to theory development in the aspects of  rectifying the deficiency in the 

classical approach in theory and enlightening a new pathway to rebuild the 

foundation.   
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The architecture of  a task approach  

 

This section poses a novel representation of the approach to bidding strategy. The 

new conceptual framework is developed as a common ground to seeing the 

departure between the CAT and HAP and to accommodating the salient features 

discovered from the empirical study.  The architecture in Figure 9.20 presents an 

overview of the form and the basic vocabulary of the new representation. 

Figure 9.20 The architecture of a task approach 
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The concept of architecture used here comprises three tasks: it outlines the 

overall framework, indicate the structural relationship of key components in the 

system and provides basic vocabulary for concept development.  The 

architecture serves to lay the foundation for concept development.  Drawing 

from the insight from the inquiry, the design of the new representation is based on 

the following rationale:  

 

The conception of bidding task  

1. The boundary of the process is defined in term of the initial state and final 

state of a concrete task that corresponds to the operation in practice. This 

rebuilds the foundation with a shift from a theoretically formulated bidding 

problem to a concrete task definable in the terms of critical steps in the 

tendering process.  

2. The operation of the system transforms the task from its initial state to the 

final state. The approach to bidding strategy is viewed as a way to 

organization the process of transformation. The concept of surface structure 

relates to the observable task-specific processes, whilst the concept of deep 

structure relates the internalized knowledge (schema) evolved from 

education, training, socialization and the continuous practice in the field.     

3. The representation echoes with the common sense that the strategy to 

accomplish a bidding task is context-dependent. The conception assimilates 

the notion of bounded rationality. The final state of the task will be bounded 

by the prevalent condition in the task environment.   
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4. The attention to the time dimension reflects the aspect of evolution in real 

world environment and the aspect of time limit allowed for the 

accomplishment of the task.   

The integration of cognitive psychology and competitive bidding behaviour   

1. It takes the view that human behaviour in the process of making the tender 

submission is relevant to understand competitive bidding behaviour.  

2. The approach in practice is guided by expertise learned from education, 

training, experience and socialization. One of  the salient features that 

distinguishes experts and novices lies in the mastery of  a sophisticated rich 

domain specific schema. (Sternberg, 2003) 

3. In the new conception, the term “heuristic approach” gives a meaning of a 

cognitive process. This interpretation in line with Kahneman’s (2002) recent 

conception of the model of human judgment presented in the Nobel Prize 

Lecture.  

4. An information processing approach is taken to analyze the structure of the 

approach to bidding strategy.  The architecture accommodates the idea that 

human cognition and prior knowledge play a pivotal role in organizing the 

information process for making the tender submission. 

Figure 9.21 articulates the essential features and vocabulary in the new 

conception of the bidding task. It presents an analysis of the conceptual change 

with reference to the conception of bidding problem under the classical approach.  

The vocabulary will be developed and explained in the context of the insight 

from the analysis of the operation of the tendering system presented in the next 

section.    
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Figure 9.21 An analysis of the conceptual change in the lens of the new 

perspective 
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9.5 The anatomy of tendering in contracting organzation    

This section attempts to make a contribution to rebuild the foundation of  the body 

of  knowledge by presenting an analysis of  the organization, the basic step missed in 

the development of  the classical approach in theory. The subject is the contractor in 

the second bid incident analysis which is a large well established public listed local 

contractor with over 50 years of  history in HKSAR with a good reputation for its 

management. The task of  the analysis is to study the system in the operation of  

tender submission and the structure of  the information process in the lens of  the 

task approach. The framework developed in the previous section is shown in Figure 

9.20 for easy reference.      

Figure 9.20 The architecture of a task approach in practice (TAP) 
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The initial-final state of bidding task 

The first step of the analysis is to define the boundary of the study in terms of the 

initial and the final states of the bidding task. The initial state of the bidding task 

is defined as the commissioning of the tender submission process upon the 

decision to accept the initiation to tender.  The final state is defined as the 

submission of the tender to the client’s agent. While the processes prior to the 

decision to tender and after the tender submission are also important for the 

operation of a contractor, the task of this study will be focused on the operation in 

the tendering stage. Figure 9.22 defines the initial-final state of the bidding task 

in the context of the tendering submission process.  

Figure 9.22  A general framework to define the initial-final states of bidding task 
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An analysis of  the operation in organization  

The study is based on a content analysis of  an abstract of  a section of  the office 

practice manual written for the operation of  the tendering submission process. The 

document comprises of  a flow chart for the contract acquisition process and the 

elaboration of  the Flow Chart. The document is attached in the appendix.   The 

organization chart for the servicing departments for the contract acquisition process 

is also attached in the appendix.   

The original flow chart for the contract acquisition process and the definition of  the 

key will be given as the starting point of  the analysis. The structure of  the 

operations and the information process will be articulated from the manual and 

presented in form of  diagrams. The overall approach to bidding strategy will be 

diagnosis under three themes:  

1. The role of  tendering agent in a hierarchical information process  

2. The components of  the tender document in the operation system  

3. The “keenness to win” and “the best tender offer” in perspective  

The analysis concludes with a proposition of  a new conception for a task approach 

to competitive bidding strategy in practice presented in form of  a diagram.   
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The process of  tender submission in operation   

 

Figure 9.23 The Contract Acquisition Process  
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Figure 9.23 shows the flow chart in the office manual for the contract acquisition 

process, hereafter the term “Process” is used in the context to refer of  process 

specified in the office manual. The observations relates to the base features of  the 

process is that  

 

1. The initial-final states of Bidding Task  

 

The Process starts upon receipt of  tender invitation and ends upon submission of  

tender. The Process is basically in line with the general framework of  the bidding 

task in Figure 9.22, except that the decision to bid is not included in the focus of  

this study. 

 

2. The role and expertise of Tendering Agents 

 

The manual clearly defines the role of  the tendering agents involved in the Process. 

The head of  the tendering department is the Owner of  the Process and the focal 

point of  communication between the tendering team and the decision-makers in the 

management board. The setting up of  a Tendering Team is the primary step upon 

the decision to tender.  

 

The tending team is multi-disciplinary team comprises of  staff  with specialized 

expertise under the technical and estimating functions. A design sub-team will be 

formed for design and build contract. In the situation of  a complicated tender 

requiring technical submission the team will be strengthen by appointing 

sub-consultants or specialist. For example, in the case reviewed in the critical 
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incident analysis, a world class engineering consultant was employed for the 

preparation of  the technical proposal.   

 

3. The functional components  

Tendering Planning:  

The main objectives are “to produce necessary background information for 

estimators to price appropriately, and to produce necessary information for tender 

submission”. 

Tender Administration: 

The main objectives are “to ensure proper submission of  tenders on time and to 

coordinate with the HEAD/TEN to handle the strictly confidential tender sums”. 

Tender Pricing: 

The main objective is “to recommend appropriate cost (i.e. the best competitive cost 

in the prevailing market conditions) for the works described in the tender 

document”. 

 

4. The structure of the Tender Document as the basis of the Process design    

 

The process analysis reveals that the sub-processes, the functions, the documents 

and the deliverables in each sub-task are defined in accordance with the structure 

and the requirements of  the Tender Document. The Flow Chart is structurally 

similar to the “cost-based pricing model” in Mochtar and Arditi’s (2001) study on 

the pricing strategy in the US construction industry, as shown in Figure 9.24.      
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Figure 9.24 Cost-based pricing (model 1) in Mochtar and Arditi (2001)  
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The role of  tendering agent in a hierarchical information process  

Figure 9.25 The tendering agents in the system   
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A new conception to the boundary of tendering and estimating  

Figure 9.25 display the role of the tendering agents in the context of the operation 

system. It is a long tradition in the field that that “tendering” and “estimating” has 

been conceptualized and taught in professional education as two independent 

fundamentally different sequential processes.  Estimating is basically a technical 

task involving the computation of the project cost and tendering is a management 

task involves a commercial decision of the mark-up.  

 

The analysis shows that the champion of the tendering team has an important role 

to playing in mediating these two functions and integrating the inputs from 

different sub-tasks. The structural analysis leads to a different conception of the 

tendering process. A careful analysis reveals that the procedure is written with the 

roles clearly described at each level so as to ensure a continuity of attention to 

key issues and assumptions from the bottom level of individual cost items to the 

top level of global tender sum adjudication. Figure 9.26 presents an alternative 

view of the tendering process building on a hierarchical structure of the tender 

document and the practice of sub-letting process.  The use of trade analysis is to 

be in line with the subletting process. The organization of the cost items in trades 

has the benefit in supporting the selection of sub-contractors’ quotations in tender 

review process in the tendering stage and for cost management at post-contract 

stage.   
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Figure 9.26 Tendering pricing as a hierarchical information process 
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A component analysis of  the tendering sub-tasks 

Figure 9.27  The structure of the “Studying” process  
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Figure 9.28  The structure of the “Pricing /Analysis” process  
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An abstract of critical issues in a holistic picture  

 

“Studying” and the “Pricing / Analysis” are two key components specified in the 

manual. In the studying process, the senior estimator and the champion of 

tendering team are required to “study the whole tender document with special 

attention to the preliminaries and the areas of the documents giving us risks and 

opportunities.” The deliverable will be a checklist of extract of relevant 

information and identification of major concerns.  

 

A system of decision sub-task: Analysis-Review-Approval  

 

“Pricing / Analysis” is a basically a specification of a hierarchical decision 

process with responsibility assigned to all levels from estimators to the 

management director. The component features an Analysis-Review-Approval 

(ARA) process which comprises of six levels of sub-tasks:    

1. Prepare trade analysis for cost information (estimators and senior estimator)  

2. Determine the reviewed tender cost (senior estimator) 

3. Further review of the reviewed cost (tendering manager) 

4. Briefing the overall tender pricing strategy (tendering manager) 

5. Final approval of the tender cost (director(s))  

6. Determine the appropriate tender profit (director(s)) 

The final step is described as the translation of the tender profit and the 

adjustments into a total mark-up and then to be divided into trade mark-up and 

final the BQ items.  

.  
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The subcontracting system  

 

The organization of the information process echoes with the current practice that 

the business of large contractors has actually transformed into the selling of the 

expertise in managing the complexity and taking up the risk in the construction 

process rather than physically building the concrete work under the tradition 

concept of “builder”. Therefore, the operation of the subcontracting system plays 

an influential role in the approach to bidding strategy in practice.  

 

The attention: Risk and opportunity, Preliminaries and Concerns  

 

A salient feature of the operation of the tendering system is the presence of 

uncertainty. It’s the element of uncertainty that accounts for the significant part of 

the variability in the soft budgeting process.  It is noted that a carefully designed 

communication system is in place to ensure the peculiarity and uncertainty will 

received proper attention in the decision-making process. The kinds of issues that 

require management attention are (1) what deviates from the routine process (2) 

the areas of variability (3) the extent of risk exposure and resources commitment 

in the making the tender offer. The tendering team also deploys risk registration 

checklist for situations involves significant risk commitment.    

 

The limitation of multi-criteria decision models  

 

The analysis casts light to the limitation of the representation of bid decision in 

form of a well-structured programmable multi-criteria decision model, such as 

the Case-based reasoning approach developed in Chua, et. al, (2001). While the 

progress of the multi-criteria decision models has substantially enriched the 



An insight into heuristic approach to bidding strategy 
 

263 

vocabulary to describe the salient issues in the bidding environment, these class 

of decision models fails to capture the contextual information requiring for the 

exercise of expert judgment and commercial decision in the tendering process.  

The structure of multi-criteria decision does not correspond to the context 

specific knowledge construction process and the Analysis-Review-Approval 

process pre-face of the settlement of the final tender sum.    

 

The informant provides an example of which attempt was made by a staff to 

develop a statistical mark-up model based on the in-house data. The analytical 

method is attached in the appendix. The model had been tried out for a few 

occasions and was abandon by the management when the staff left the company. 

The informant’s experience is that the model may help to “rationalize” the 

adjustment of mark-up policy across different bidding situations.  However, the 

approach does not work and is not relevant in the situation where you are keen to 

“Go” for a contract. In that situation, the goal is not simply to rationalize your 

choice of markup, but to out bid all the competitors in the game. A possible 

analogy for that is the making of a surprising attack in war.        

 

The system of review, analysis and adjudication  

 

The process in Figure 9.28 reveals that the intuitive settlement of the tender offer 

is backed by a deliberate effort of reviews and adjudications. The system of 

review and adjudication is in line with the concept of “gateways” for processing 

tenders for submission in Laryea and Hughes (2008). The Process shows a well 

developed operation system with additional gateways between TG3 to TG5 as in 

the tendering process in shown in Figure 9.29.  
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Figure 9.29 Gateways for processing tenders for submission (Laryea and Hughes, 2008)  

Tendering 

gateways 

Gateway 1  

(TG1) 

Gateway 2 

 (TG2) 

Gateway 3  

(TG3) 

Gateway 4  

(TG4) 

Gateway 5 

(TG5) 

Purpose Board approval to 

actually purse a job 

Authorization to invest 

resources in preparing 

a tender 

Division of  project into 

packages for pricing for 

estimators and 

subcontractors 

Commercial and 

planning review 

Final settlement 

t 

 

  



An insight into heuristic approach to bidding strategy 
 

265 

The best tender offer and the competitive strategy in perspective  

 

Briefing of pricing strategy and approval of tender cost 

 

“The HEAD/TEN will then brief the DIR/TEN and / or the Managing Director the 

overall tender pricing strategy in order to seek for final approval to the tender cost. 

The DIR/TEN and / or the Managing Director will then determine appropriate tender 

profit” 

 

As addressed in the previous section, the state of  knowledge about the prevailing 

competition is reviewed and presented orally in the formal tender review meeting 

and discussed informally between the tendering team leader and the director(s). The 

informant comments that the key information the tendering manager is expected 

to brief the Directors is the oral report about the key competitors in the 

competition and the competitiveness of the tender cost in relation to the likely 

winning price in the prevalent market condition. In view of  the nature of  the 

information as well as the concern of  confidentiality and accountability, the 

perceived winning price level as discussed in the meeting is generally not 

documented.   

 

The informant views that market intelligence plays a pivotal role in the 

formulation of bidding strategy.  The component of market intelligence operates 

in form of oral presentation and informal communication.  In effect, a kind of 

hybrid pricing approach operates in a soft-budgeting system.   

 

The concept of soft budgeting is borrowed from agency theory in field of 

accounting and finance.  The idea is that capital budgeting more than a simple 



An insight into heuristic approach to bidding strategy 
 

266 

process of return calculation and resource prioritization. In reality, project 

decisions rely on the self-interested agent to identify projects and to provide 

information on expected return (Marino and Matsusaka, 2005).  

 

In view of the substantial uncertainty and variability in the forecasting the cost 

for the contract works, the process can be conceptualized as a soft budgeting 

process. The overall pricing strategy is a buildup of both marking down and 

marking up process for identified opportunities and risk respectively. The 

approved tender cost is therefore an approved tender budget for the completion of 

the contract works. The term used in this context is to address the propensity in 

which the presentation and the approval “budget” will be affected by the 

tendering agents’ risk attitude and the keenness to win the contract.  

 

 

Markup in the overall pricing strategy  

 

The “profit” can be view as a nominal cost items incorporating the annual 

overhead of the company, the cost of capital and the expected return on 

investment. In effect, the markup decision is a choice of whether to apply the 

general mark-up policy or to adjudicate the mark-up in view of “the keenness to 

win” or “the perceived risk exposure” of the project.  In other words, the 

commitment to win to project and the risk attitude shapes the soft budgeting 

process.  
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Figure 9.30 The composition of trade markup in operation  
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Figure 9.31 The best tender offer and the competitive strategy in the operation 

system   
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9.6 A new pathway of seeing “heuristic approach” in practice     

The inquiry has led to an insight into the nature of  the heuristic approach to bidding 

strategy in practice. Figure 9.32 crystallize this new conception. The diagram and the 

description together provide the structure and the essential vocabulary for the new 

conception respectively.  In closing the inquiry, this section attempt to develop the 

research agenda for the progress of  concept development in the lens of  this new 

perspective.  

The new conception redefines the essential vocabulary of  tendering theory in three 

aspects:  

1. The term “bidding task” is introduced as the unit of  analysis to release the 

mindset in the problem structure descended from Friedman’s conception of  

bidding models.  

2. “The best offer tender” is used to replace the concept of  optimum bid.    

3. The term “keenness to win” used by practitioners in the industry is introduced 

to release the assumption that profit maximization is the universal objective in 

bidding.   

 

Along the line of  the new vocabulary, the new perspective paves three new pathways 

for research development:  

1. The study of  the operation system in the Contracting Organizations 

2. The study of  the structure of  the Task Environment  

3. The study of  the psychology of  the Tendering Agents 
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Figure 9.32 An insight into the heuristic approach to bidding strategy in practice  
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This study has already discussed and demonstrated the potentiality of  pursing the 

research line in the study of  the operations system in a contracting organization in 

this chapter.  Further study can be pursued to extend the analysis and to test the 

findings in other contracting organizations. The following discussion attempts to 

articulate the emerging insight to discuss the potentiality in the remaining two 

research lines and to provide future directions for future research.  

 

Figure 9.33 present at the end of  this section maps the concepts and terms that have 

been come across in the concept development process. Each of  the themes has a 

potential to be developed into further studied. Two research themes under each of  

the two pathways are selected for discussions in this section. 

 

The concept of  tender offer  

 

The rationale behind the introduction of  the term “tender offer” to replace the term 

“bid” is to extend the concern from an economic price decision to the analysis of  

the effect of  the contractual risk in the contract and the operation of  the tendering 

system. The tendering agent constructs a state of  knowledge about the competitive 

situation at the tender stage as well as the risk and opportunity at the post-contract 

stage. The actual profit realized from the contract is a matter to be determined at the 

stage of  final account.  

 

The essence of  the conflict  

 

For the development of  the classical approach, it is suggested to explore the 

potentiality to redefine the conflict of  the competitive problem from the balance of  
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the profitability of  the contract vs. the probability of  winning to the balance of  the 

level of  competitiveness vs. the level of  risk exposure. It is more realistic and 

feasible to develop methods and tools to quantify the level of  competitiveness and 

the risk exposure than the probability of  winning in view of  the complexity of  the 

market structure and the information accessible in the tendering stage.  

 

The dichotomy of  analytical method and intuitive thinking  

 

The progress of  the technique oriented pathway has been motivated by a belief  than 

analytical method is more scientific and hence more reliable. From the perspective 

of  cognitive psychology, human beings are capable of  switching between different 

modes of  thinking in adapt to the nature of  the problem solving task in real world 

environment. Daniel Kahneman presents a dual mode thinking model in his Nobel 

Prize lecture in 2002. It is suggested an open mindset to appreciate the specialty of  

different mode of  thinking will enable researchers to develop decision tools that is 

more useful and applicable in complex real world environment.  

Figure 9.34 The Architecture of Cognition: Three Cognitive Systems 
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The keenness to win  

The variability of  the “keenness to win” in practice reflects the role of  a goal-setting 

process in the operation of  the tendering system. In real world problem, 

practitioners may be required to analyze the task environment and constructs a 

representation of  the problem situation base on his prior knowledge.  In 

adaptation to the existing limitations, an experienced practitioner will be not set a 

goal for himself  that is not achievable under the prevalent task environment  

 

The competitive behaviour in relation to the keenness to win may be explored in the 

domain of  motivation theory. According to John Atkinson’s achievement theory, a 

person pursuit of  achievement is dependent on the strength of  the motivation to 

achieve success; the estimate of  the probability of  success and the incentive value of  

success (Atkinson, 1974, 1981, 1992).  This theoretical framework has the potential 

to be applied to the context of  keenness to win a contract.    
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Figure 9.36 Extension of  vocabulary for the new perspective  
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Chapter Ten: Conclusion  

“Insight is a distinctive and sometimes seemingly sudden understanding of  a problem 

or a strategy that aids in solving the problem.  Often, an insight involves 

reconceptualising a problem or a strategy for its solution in a totally new way.  Insight 

often involves detecting and combining relevant old and new information to gain a 

novel view of  the problem or of  its solution.  Although insights may feel as though 

they are sudden, they are often the result of  much prior thought and hard work, 

without which the insight would never have occurred.” (Sternberg, 2003:373) 

The primary objective of  this study is an inquiry to search for an insight into the 

departures between the classical approach to bidding strategy in the field of  bidding 

research and the heuristic approach to bidding strategy used by the practitioners in 

the built environment.  Figure 10.1 presents the essence of  the inquiry in a 

diagrammatic form.  

Figure 10.1 An insight into the departure in the approaches     
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Since the publication of  the classical models in construction research in years of  

1960s, substantial research effort has been devoted and progress has been made in 

the aspects of  the advancement techniques and the extension of  decision models 

from the simple statistical models in the years of  1960s/1970s to the complex 

multi-criteria bid reasoning models in the year 1990s/2000s. In the years of  2000s, 

the lack of  progress in the application of  bid models remains as the primitive 

problem in the field of  bidding research.  This study embarks a novel approach to 

revisit the fundamental of  the classical approach and to resolve the impasse in the 

progress by focusing on the line of  concept development in the approach to bidding 

strategy in the built environment.  

 

The approach and the departure  

This study has constructed a new conception to seeing an approach to bidding 

strategy in general and the heuristic approach to bidding strategy in particular from a 

cognitive perspective. The formulation of  a competitive bidding strategy can be 

conceptualized as a cognitive task in a complex, dynamic and challenging task 

environment.  The rule of  the game is not about “consistence” and “average 

pattern” but about making a difference and out-bidding other intelligent human 

players in the same field at the same moment in time. The kinds of  bidding 

problems in the tendering process is fundamentally different from the kinds of  

engineering problems that solved by construction engineers in the construction 

process.  The process to a successful bid decision is fundamentally different from 

that of  well-defined decision of  making a rational choice of  optimal markup 

percentage bounded by a given set of  modelled bidding patterns.  
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The departures 

The structural departures between the classical approach to bidding strategy and the 

heuristic approach in particular and the approach to study of  competitive bidding in 

and the practice of  competitive bidding in the built environment lies in the lens and 

the vocabulary we choose to observing, understanding, describing and analysing the 

structure and the operation of  competitive bidding in the built environment.  

The foundations: The lens and the vocabulary  

The historical analysis has traced the intellectual root of  the classical approach to 

bidding strategy. The foundation of  bidding models has been built on the concept 

of  expected profit, the transfer of  a method in the area of  competitive problems 

developed by operations researchers, the adoption of  the techniques offered by 

probability theory and together with a lens of  seeing bidding problem as isomorphic 

to a class of  well structured problem amendable to problem-solving approaches 

used to solve engineering problems in practice or problem-solving approaches used 

to solve research problem in natural science.   

The vocabulary of  the classical models has been found on the terms like techniques, 

methods, models, optimal solutions, probability, and statistics and with extension to 

terms like decision, decision factors and decision system.  What have been missing 

in the vocabulary are the descriptors for adaptive human behaviour in the task 

environment of  competitive bidding, the operations of  the tender preparation 

process, the kinds of  context rich information used to analyse the bidding situation 

and the kind of  task-specific schema used by practitioners to resolve the constraint 

as well as to adapt in the structure of  the problem domain.  
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The state of  theory development 

The conclusion in this study echoes to Runeson and Skitmore (1999)’s concluding 

statement in “Tendering Theory Revised” that the classical approach to bidding 

strategy is not based on a sound theoretical framework. This study closes with the 

proposition of  a new research agenda to expand and to reconceptualise our 

approach to the study of  competitive bidding in the built environment.  The 

inquiry process of  this study has made a significant progress to the body of  

knowledge by demonstrating the potentiality of  a fruitful pathway toward the 

construction of  a set of  new vocabulary as the conceptual tools to enable us to 

describe and analyze competitive bidding behaviour in a realistic and significant way.   

In particular, the vocabulary to understand bidding behaviour shall be able to 

recognize the role of  the human agents and their perception of  the task-in-hand, the 

nature of  cognition trigged to direct behaviour in the process, and most importantly, 

the boundaries of  the task environment.  The progress to any one of  the 

dimensions can be made by transferring knowledge from other relevant fields in the 

domain of  social science.  However, it is believed that the last dimension could be 

as an expert area for construction researchers to build their own body of  knowledge 

and as one step further, a potential area for construction researchers to make a 

contribution to the worldview beyond our discipline.  
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10.3 An offer of new conception tools to seeing “heuristic approach”   

In chapter nine, it poses a new conception to seeing “heuristic approach” in 

practice. The new conception offers a new perspective to seeing and resolves the 

entrenchment in the classical theory.  

 

Figure 10.2 Approach to bidding task in practice 

 

The essence of  the approach to bidding task in practice can be described as an active 

systematic information process to derive the best tender offer bounded by the value and the 

content of  the contract, the knowledge and attitude of  the tendering agent, and the state of  

competition in the prevailing task environment.  
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10.4 The originality and the potentiality 

The new conception framework offers a new perspective to observing, 

understanding heuristic approach to bidding strategy and to extending and testing 

our body of  knowledge about competitive bidding in the built environment.  

 

The task approach provides a concrete and robust foundation to define the 

boundary and the scope of  the research problem. The architectural as shows in 

Figure 9.3 and figure 9.4 provides an open and multi-level structure which enables 

researchers to formulate and integrate incremental scientific research projects and 

interdisciplinary concepts focusing at different levels, with different problems and 

different task environment. This idea resolves the entrenchment caused by the 

misconception or inadequate understanding of  the nature of  the problem at the first 

place.  

 

The most difficult problem in the studying of  human behaviour from a cognitive 

perspective is the unobservable nature of  cognition. The physiological nature of  

cognition has been confining the studies of  cognitive behaviour in relative simple 

and domain free domain which controlled experiments can be formulated relative 

easily.  The idea of  focusing on the information accessible and attended by the 

human agent, the boundaries of  the task and the task environment and the structure 

of  the ecology of  the environment enable researchers develop research tools to 

observe, describe and analyze the task specific schema and the adaptive behaviour in 

a feasible, realistic and significant way.  
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Figure 10.3 The architecture of  an approach to bidding strategy 
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Figure 10.4 The operation of heurstic approach as a cognitive process 
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10.5 The contribution to the body of knowledge  

Research as a way of  expanding our minds 

“Many indirect sources have also influenced, for better or worse, our own approach to 

research. These include the explorations and discoveries of Columbus, Magellan 

…and the scientific work of Kepler, Newton, Darwin … Each has a story to tell of 

excitement and endeavor that never fails to enliven us when we are down, because, 

most of all, research is an adventure, a way of expanding our minds to see things that 

no-one else has seen.”(Runeson & Skitmore, 1999b:5) 

 

The inquiry is an adventure to expand our minds to see the practice of heuristic 

approach to bidding strategy.  The study brings in a set of conceptual tools from 

the discovery and practice in domain of cognitive psychology. The new concepts 

will serves as useful tools to extend the existing boundaries in defining bidding 

problems and to the progress of theory development. Figure 9.2 presents the 

concepts tools for knowing.    

Figure 10.5 Concept tools for seeing, thinking and knowledge development 
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10.6 The limitations and the boundaries of the study  

From a holistic perspective, the boundaries of  this study lies in the source of  

empirical data, the novelty of  the state of  knowledge in the subject area, the 

availability of  well developed suitable research tools, and the lack of  expertise in 

domain-specific knowledge outside the field of  competitive bidding in the built 

environment. The insights have been ground from a close observation of  two sets 

of  bid incidents from the practitioners’ perspective including quantitative and 

qualitative data: the bid price, the bidding records used, the critical information, the 

winning strategies, the bid preparation process, the adjudication process and bidding 

behaviour. The data sets provide a rich and holistic picture of  the bidding behaviour 

in the context of  the bidding situation studies. The fundamental concept is that 

approach to bidding strategy is bounded by the task environment and the cognition 

of  the human agent. Moreover, the focus has been on the cognition on individual 

level, the influence of  group decision and culture have not been attended in the 

inquiry.    

 

Although the content of  the observation is only relevant to the bidding situations 

under studied, the structure of  the new conception is a convergent insight founded 

on well established basic concepts drawing from different disciplines. In particular, 

the conceptualization of  the salient features is founded on well established theories 

in the body of  knowledge in field of  cognitive psychology and the far-reaching 

insight into the development of  decision-making theory and human 

problem-solving theory by Herbert Simon in his cross-disciplinary journey from 

administration, economics science, psychology, and artificial intelligence. The 

architecture of  heuristic approach may have a good potential to be relevant in the 

studies of  human behaviour not only in bidding or bidding research but also in the 
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practice of  some other problem-solving tasks or decision-making tasks where 

human cognition and domain specific expertise play a significant role in the process.  

 

Figure 10.6 The conception and analytical tools 
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An abstract of the offic practice manual used by the Contractor in the second 
emprical study.
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