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AN ENTRY MODE DECISION-MAKING MODEL FOR THE 
INTERNATIONAL EXPANSION OF CONSTRUCTION 
ENTERPRISES 

 

Purpose – the paper aims to provide a new type of entry mode decision-making model for 

construction enterprises involved in international business. 

  

Design/methodology/approach – A hybrid method combining AHP with PROMETHEE is 

used to aid entry mode decisions. The analytic hierarchy process (AHP) is used to decompose 

the entry mode problem into several dimensions and determine the weight of each criterion.  

In addition, a preference ranking organization method for enrichment evaluations 

(PROMETHEE) method is used to rank candidate entry modes and carry out sensitivity 

analyses. 

  

Findings - the proposed decision-making method is demonstrated to be a suitable approach 

to resolve the entry mode selection decision problem. 

  

Practical implications – the research provides practitioners with a more systematic decision 

framework and a more precise decision method.  

  

Originality/value – The paper sheds light on the further development of entry strategies for 

international construction markets. It not only introduces a new decision making model for 

entry mode decision-making, but also provides a conceptual framework with five 

determinants for a construction company entry mode selection based on the unique properties 

of the construction industry. 

  

Keywords - Entry mode, decision-making model, internationalization, AHP, PROMETHEE. 

  

Paper type – Research paper 

 

 

Introduction 

 

Entry mode 

 

The term of “construction industry” generally refers to the broad range of activities involved 

in construction projects, from the materials production to design, finance, construction, 

operation, maintenance and possibly demolition (Runeson and De Valence, 2009).  Although 
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most construction work is carried out at the local level, for industrial and infrastructure 

projects of any magnitude, client/owners need international capital to help with the finance 

and international cutting-edge technology help build them. This has spurred the growth of 

international construction mega-firms around the world. According to ENR (2009), even 

though the global economy has faltered from the economic crisis in 2008, the world’s largest 

international contractors are still obtaining huge revenue. The ENR’s top 225 international 

contractors as a whole generated $390.01 billion in revenue from the international 

construction market in 2008 - a startling 25.7% increase on the $310.25 million earned in 

2007 (ENR, 2009) and illustrating the seeming inevitability of the internationalization of the 

construction industry.   It is these top 225 companies, referred to in the Standard Industrial 

Classification (SIC) codes from 1521 to 1799, and the way in which they approach the 

international market, that are to subject of this paper. 

 

In contrast to the domestic market, the international construction market is large, expanding, 

fragmented, regionally fluctuating, heterogynous, risky, and highly competitive (Chen 2005).  

Carrying out projects involves the consideration of a wide range of issues such as policy, 

tariff, culture, diplomatism and technology (Construction Industry Institute 2003; Han and 

Diekmann 2001; Mawhinney 2001).  For a firm wishing to move into the international arena, 

one of the most important considerations is the entry mode, or entry strategy, defined as an 

institutional arrangement for organizing and conducting international business transactions 

(Andersen 1997). 

 

The entry mode is usually regarded as a form of system arrangement, a way of transferring 

products, technology, manpower, management experience and other resources into other 

countries (Root 1987).  It exists in a wide variety of forms which several efforts have 

attempted to classify.  Chen and Messner (2009), for example, identify and define a 

taxonomy of 10 basic entry modes for international construction markets through the analysis 

of 94 market entry cases, while Pan and Tse (2000) divide entry into either equity-based or 

nonequity-based modes and propose a hierarchical model of market entry based on these two 

divisions.  On the other hand, a combination of the studies of Root (1994), Hill et al (1990) 

and Woodcock et al (1994) suggest a basic classification of entry modes to comprise: export 

entry; contractual entry (involving contractual modes such as licensing, franchising, contract 

manufacturing, service contracts, management contracts, technical agreements, turnkey 

projects and international subcontracting (Erramilli 1993)); and Investment entry modes.  El-

Higzi (2002, 2003) has also provided a conceptual understanding of the process of 

international entry for construction services and identified some key factors of foreign market 

selection for construction enterprise. 

 

This is a post-peer-review, pre-copyedit version of an article published in Engineering, Construction and Architectural Management. 
The final authenticated version is available online at: https://doi.org/10.1108/09699981311303026 

© Emerald Publishing Limited. 
This AAM is provided for your own personal use only.  

It may not be used for resale, reprinting, systematic distribution, emailing, or for any other commercial purpose without the permission of the publisher.



3 
 

As Hill et al (1990) indicate, there are three intrinsic properties involved: control, different 

entry modes imply different levels of control over foreign operation (Anderson and Gatignon 

1986; Root 1987); resource commitment, each entry mode requires different resource 

commitments (Vernon, 1983); and risk of dissemination, referring to the risk of improper 

dissemination of the multinational corporation’s (MNC) comparative advantages of a certain 

technology, marketing or management methods to local competitor enterprises when entering 

overseas markets (Hill and Kim 1988). Hill et al (1990) also suggest that the risk of 

dissemination is highest in the case of licensing, somewhat lower in the case of a joint 

venture, and lowest of all in the case of a wholly owned subsidiary. The properties of 

different entry modes are summarized in Table 1. As shown in Table 1, export is a kind of low 

degree of control, low resource commitment and low risk of dissemination entry mode, while 

investment has moderate to high degree of control, high resource commitment, and moderate 

to high risk of dissemination.  

 

 

Entry mode selection 

 

Since all entry modes involve a significant resource commitment, it is said that their choice 

for a specific industry in a particular foreign market is “one of the most critical decisions in 

international marketing” and needs to be treated individually on a case by case basis (Terpstra 

and Sarathy 1991).  The choice of entry mode has also been a topic of strong interest and 

considerable inquiry in international business and marketing literature (Brown et al 2003; Tse 

et al 1997).  The choice theories proposed by scholars in last three decades are summarized in 

Table 2 including their main opinions and limitations. For a theoretical viewpoint, 

Evolutionary Theory (ET) (Johanson and Wiedersheim, 1975; Young, 1989), for example, 

regards the choice of entry mode as continuously changing, excluding cooperation entry 

modes, and emphasizing that internationalization is gradually increasing. Organizational 

Capability (OC), on the other hand, emphasizes the balance of development, analysing entry 

modes from a dynamic perspective while excluding considerations of how changes are made 

(Aulakh and Kotabe 1997; Madhok 1998).  Practically, however, internationalization is a 

dynamic development process, while market entry mode choice theory (Transaction Cost 

Analysis and Ownership Location International) is static - emphasizing the reasons why 

enterprises choose different modes (Anderson and Gatignon 1986; Hill 1990; Klein et al 

1990; Rao et al 1993).   

 

In practice, the choice of entry mode involves a wide range of considerations (such as 

contractual transfers, joint ventures and wholly owned operations) in the selection of an 

appropriate institutional arrangement for organizing and conducting international business 

This is a post-peer-review, pre-copyedit version of an article published in Engineering, Construction and Architectural Management. 
The final authenticated version is available online at: https://doi.org/10.1108/09699981311303026 

© Emerald Publishing Limited. 
This AAM is provided for your own personal use only.  

It may not be used for resale, reprinting, systematic distribution, emailing, or for any other commercial purpose without the permission of the publisher.



4 
 

transactions (Root 1987).  These can be classified as external/environment factors and 

internal/firm factors (e.g. Madhok 1997; Anderson and Gatignon 1986; Root 1994; 

Woodcock et al 1994) and their sub factors, as summarized in Table 3.   Also in practice, 

strategic decisions of this nature are usually made with poor information, limited analysis, a 

tight schedule and by ignoring risks (Alarcon and Bastias 2000). Other limitations have also 

been noted by Erramilli (1991, 1993) and  Erramilli et al (1999). 

 

 

Decision aids 

 

Several methods have been developed to aid entry mode decisions.  For example, to help 

multinational enterprises (MNEs) select international markets, Brouthers (2002) has 

developed a model using neural network (NN) analysis, which adds firm-specific advantages 

and transaction cost considerations to previously explored target market factors based on 

Dunning's Eclectic Framework (Brouthers et al 2009).  Similarly, Gunhan (2003) has 

proposed a decision-making model based on Saaty’s (1980) Analytic Hierarchy Process 

(AHP) and Delphic methodology to help construction companies select an appropriate entry 

mode for specific international arenas. 

 

Of the methods proposed to date, however, only the AHP method provides any quantitative 

means of assessment among strategies and determinants for construction companies (Gunhan 

2003). As is well known, AHP is a technique for considering data or information about a 

decision in a systematic manner (Schniederjans and Garvin 1997).  It can be used to 

decompose the entry mode problem into several determinant dimensions and determine 

weights for each criterion as suggested by Macharis (2004). The AHP-method can also be 

considered a complete aggregation method of the additive type (Kamenetzky 1982; Roy and 

Bouyssou 1993) – meaning that compensation (i.e., trade-offs) between good scores on some 

criteria and bad scores on other criteria can occur. The relative ‘priority’ given to each 

element in the hierarchy is determined by comparing pairwise the contribution of each 

element at a lower level in terms of the criteria (or elements) where a causal relationship 

exists (Macharis et al 2004).  In this case, the priorities represent a synthesis of the local 

priorities, and reflect an evaluation process that permits the integration of the perspectives of 

the various stakeholders involved (Macharis et al 2004).  

 

The AHP mainly addresses the issue of solving decision problems under uncertainty and with 

multiple criteria characteristics. It is based on three principles: constructing the hierarchy; 

priority setting, and logical consistency. 
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Constructing the hierarchy. A complex decision problem, focused on measuring contributions 

to an overall objective or focus, is structured and decomposed into sub-dimensions (sub-

objectives, criteria, alternatives, etc.) within a hierarchy. 

 

Priority setting - The relative “priority” given to each element in the hierarchy is determined 

pairwise by comparing the contribution of each element at a lower level in terms of the 

criteria (or elements) where a causal relationship exists (Macharis et al, 2004). In AHP, 

multiple paired comparisons are based on a standardized comparison scale of nine levels 

(Saaty, 1980: Table 4). 

 

--- Table 4 here --- 

 

 

Let  be the set of criteria. The result of the pairwise comparison on n 

criteria can be summarized in an  evaluation matrix A in which every element is 

the quotient of weights of the criteria, as shown in (1). 

 

  (1) 

 

The relative priorities are given by the right eigenvector (w) corresponding to the largest 

eigenvector ( ), as (2) 

 

  w (2) 

 

When the pairwise comparisons are completely consistent, the matrix A has rank 1 

and . In that case, weights can be obtained by normalizing any of the rows or 

columns of A. 

 

The procedure described above is repeated for all subsystems in the hierarchy. In order to 

synthesize the various priority vectors, these vectors are weighted with the global priority of 

the parent criteria and synthesized. This process starts at the top of the hierarchy. As a result, 

the overall relative priority to be given to the lowest level elements is obtained. These overall 

relative priorities indicate the degree to which the alternatives contribute to the problem. The 

priorities represent a synthesis of the local priorities, and reflect an evaluation process that 

permits integration of the perspectives of the various stakeholders involved (Macharis et al, 

2004). 
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Consistency check - A measure of consistency of the given pairwise comparison is needed. 

This is defined by the relation between the entries of A:   

 

The “consistency index” (CI) is 

  (3) 

The final consistency ratio (CR), which is used to determine if the evaluations are sufficiently 

consistent, is calculated as the ratio of the CI and the random consistency index (RI) 

  (4) 

The number 0.1 is the accepted upper limit for CR. If the final consistency ratio exceeds this 

number, the evaluation procedure needs to be repeated to improve consistency. It should be 

mentioned also that yhe measurement of consistency can be used to evaluate the consistency 

of decision makers as well as the consistency of all the hierarchy 

 

However, a significant disadvantage of the AHP method is the artificial limitation of the use 

of the 9-point scale and that detailed, often important, information can be lost by the 

aggregation involved (Macharis 2004).  In addition, the AHP method is unable to adequately 

deal with asymmetric situations where alternative A is, say, 25 times more important than 

alternative C (see also Murphy 1993; Belton and Gear 1983; Belton 1986).    

 

One approach to overcoming these problems is to apply a hybrid Multi-Criteria Decision 

Analysis (MCDA) method. MCDA is a powerful tool used widely for evaluation and ranking 

problems containing multiple, usually conflicting, criteria. To apply the MCDA method, the 

decision criteria and their weights must be determined. To do this, decision makers can either 

set them independently or use MCDA methods. The method of AHP can then be used to 

decompose the entry mode problem into several determinant dimensions and determine 

weights for each criterion as suggested by Macharis (2004). Once the criteria and their 

weights are determined, the entry mode can be evaluated according to the selected MCDA 

method. Of the methods available, the Preference Ranking Organization Method for 

Enrichment Evaluation (PROMETHEE) is suitable for ranking applications (Roy and Aubert 

2002; Hsu et al 2004; Bilsel et al 2006; Yang 2000). Here, the PROMETHEE method is used 

to rank the candidate selections of entry mode and provide the necessary changing weights 

for sensitivity analysis.  
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The first step in the application of PROMETHEE is establishing an evaluation table in which 

alternatives are evaluated on different criteria as formulated by AHP method. Two further 

types of information are needed to complete the PROMETHEE process – the relative 

importance of the criteria, and the decision-maker’s preference function.  

 

The weights - Alternatives are compared in pairs for each criterion. The preference is 

expressed by a number in the interval [0, 1] (0 for no preference or indifference, 1 for strict 

preference). The function relating the difference in performance to preference is called the 

generalized criterion and is determined by the decision maker.  

The preference function - The preference function ( ) translates the difference between the 

evaluations (i.e., scores) obtained by two alternatives (a and b) in terms of a particular 

criterion, into a preference degree ranging from 0 to 1. 

Let , where 0≤ ≤ 1, be the preference function 

associated with the criterion,  where  is a non-decreasing function of the observed 

deviation (d) between  and . Six basic types of preference function have been 

proposed by Brans et al (1985) and Brans & Mareschal (1994) and, in each case, no more 

than two parameters (thresholds q, p or s) have to be fixed.  

 

Individual stakeholder group analysis - PROMETHEE permits the computation of the 

following quantities for each stakeholder r (r=1,…,R) and alternatives a and b: 

 

   (5) 

 

For each alternative a, belonging to the set A of alternatives, π(a,b) is an overall preference 

index of a over b, taking into account all the criteria, leaving flow φ+
r (a) and entering flow 

φ−r(a). These measure respectively the strength and the weakness of a vis-à-vis the other 
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alternatives. φr(a) represents a value function, whereby a higher value reflects a higher 

attractiveness of alternative a. We call φr(a) the net flow of alternative a for stakeholder k. 

 

According to PROMETHEE I, alternative a is superior to alternative b if the leaving flow 

(φ+) of a is greater than the leaving flow of b and the entering flow (Φ−) of a is smaller than 

the entering flow of b. 

 

Equality in φ+ and φ− indicates indifference between the two compared alternatives. In the 

case where the leaving flows indicate that a is better than b, while the entering flows indicate 

the reverse, a and b are considered incomparable. Therefore, ROMETHEE I provides a 

partial ranking of the alternatives. 

 

In PROMETHEE II, the net flow φ (the difference of leaving minus entering flows) is used, 

which permits a complete ranking of all alternatives. The alternative with the higher net flow 

is superior. 

 

The information relative to a decision problem including r criteria can be represented in r-

dimensional space. The geometrical analysis for the interactive aid (GAIA) plane obtained by 

projection of this information on a plane is such that as little information as possible is lost, 

and which the relative position of the alternatives is displayed graphically in terms of 

contributions to the various criteria. Alternatives are represented by points and criteria by 

axes. The conflicting character of the criteria then appear clearly in Fig.1: criteria expressing 

similar preferences in the data are oriented in the same direction, conflicting criteria point in 

opposite directions. In Fig 1 for instance, it can be observed that the Cr,1strongly 

conflicts with Cr,3 and Cr,5. It can also detect the quality of the alternatives with 

respect to the different criteria by using the GAIA plane. ○a4is particularly good on Cr,2 

and Cr,5. ○a2, ○a5looks good on Cr,3 and Cr,4, and ○a1 is particularly good on Cr,1 . 

 

--- Fig 1 here --- 

 

Additional tools, such as the “walking weights” and the decision axis, can be used to further 

analyse the sensitivity of the results as a function of weight changes. This is particularly 

valuable when the decision-maker has no predetermined weights in mind. However, it 
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is not the purpose of this paper to introduce in detail the PROMETHEE methodologies. More 

information and applications of PROMETHEE can be located in Brans et al (1984, 1985, 

1986), Mareschal (1986, 1988) and Brans & Mareschal (1992, 1994, 2000) 

 

PROMETHEE has been applied in different areas, such as in designing IT (Information 

Technology) strategies and planning and producing renewable energies. To implement 

PROMETHEE, DECISION LAB software has been applied in this study, which supports 

PROMETHEE  I, PROMETHEE  II and the GAIA plane (Albadvi et al 2007; Behzadian et 

al  2010). 

 

In the next section, the determinants or principal criteria for entry mode decisions are 

proposed. This is followed by a case study of a Chinese construction firm to illustrate the 

application of the model and examine its effectiveness. Finally, some concluding remarks are 

provided in the last section. 

 

 

Determinants of entry mode decisions for construction industry firms 

 

As the previous section indicates, there is little existing theory to guide entry mode selection. 

What is clear, however, is that it is necessary to combine existing international market entry 

mode decision-making with features of the construction industry, overcome the limitations of 

previous research of entry mode, and make full use of opportunities for the rapid 

development of the international construction industry. Hence, the key to choosing the 

appropriate international market entry mode lies in the comprehensive study of various 

factors. It is also clear that internal and external factors of enterprise and international 

environmental factors, as well as international strategic issues have been overlooked in 

previous research. To overcome this shortcoming, the comprehensive influencing factors of 

entry mode need to be established. These include five aspects as shown in Fig 2., namely  

1. international environment factors,  

2. international strategies,  

3. national factors,  

4. enterprise and industry factors, and  

5. the intrinsic properties of entry mode, shown in Table 1. 

 

--- Fig 2 here --- 
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International environment factors (C1) 

 

--- Fig 3 here --- 

 

The international environment factors include economic integration, international 

organization and non-economy factors as illustrated inFig 3.   

 Economic integration.  Generally speaking, economic integration refers to mutual 

openness among national economies and the abolition of discrimination in order to form a 

mutually independent entity. While, narrowly, this implies regional economic integration 

(two or more countries or regions in a mandate from the composition of countries with 

supra-national coordination of common institutions), by formulating unified economic 

and trade policies, the elimination of inter-country hindrance of the development of 

economic and trade barriers, implementation of common regional coordinated 

development, optimization of the allocation of resources to promote economic and trade 

development, and eventually the formation of a unified economic and trade cooperation 

(Erramilli 1993). Furthermore, the trend of global economic integration also has a 

positive role in promoting the international development of the construction industry and 

must be considered when making entry mode decisions. There are various different forms 

of economic integration, such as customs union, free trade, common market, monetary 

union, and economic and monetary union, as well as complete economic integration. 

 International organizations. Several varieties of international organizations, such as the 

World Trade Organization, International Monetary Fund and the World Bank, have 

relatively important effects on the international construction market. 

 Non-economic factors. War and terrorist activities occasionally have a serious impact on 

construction markets in some countries and regions, and the risks involved are quite 

considerable. Thus, politics (inter-country diplomacy, ideology, degree of friendship, 

etc.), military, ethnic and religious and other factors sometimes have a more significant 

impact on construction markets than economic factors. 

 

 

International strategies (C2) 

 

International strategies have a significant impact on the choice of entry mode but have been a 

neglected area of research. International strategy includes three dimensions, proposed by Kim 

(1992): Global Concentration strategy; Global Synergies strategy; and Global Strategy 

motivation.. 
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Construction enterprises often face several major competitors at home and abroad due to the 

global competitiveness of different countries. In the face of rival companies in an aggressive 

country market, the following responses are available: 

 Global Concentration strategy. The global industry has become more and more highly 

concentrated. Some industries are dominated by a limited number of players who 

compete with each other in many different national markets. In such industries, including 

the construction industry, conditions of oligopolistic interdependence spill over national 

boundaries, creating a high level of competitive interdependence between players (Kim 

1992). When global competitive interdependence exists, the actions taken by an MNC in 

one market often have repercussions in other national markets (e.g. Kim and Mauborgne 

1988). Other things being equal, when the global industry is highly concentrated, MNCs 

will favour high control entry modes. 

 Global Synergies. Global synergies arise when the inputs of a multinational organisation 

are shared, or utilized jointly. This refers to a globally configured coordinated 

development strategy and market share for international business - with resources that 

include research and development, marketing and procurement, and international finance 

and human resources - to take advantage of the networks involved. The implications of 

global synergies with respect to competitive advantage have become increasingly clear: 

they produce a positive impact on corporate profitability (Kim et al 1989).  The benefits 

of synergy comprise economies of scope and an increased commitment of firms to 

business units, best be exploited through hierarchical control. Other things being equal, 

when the extent of potential global synergies between the extant and other sister business 

units is great, MNCs will demand a high level of control in foreign operations. 

 Global Strategic Motivation. Global strategic motivation can be defined as the motivation 

to fulfil strategic aims set at the corporate level for the purpose of overall corporate 

efficiency maximization. That is, to focus on maximizing overall efficiency in the global 

market. Tight coordination is necessary for the effective and efficient execution of global 

strategic motivations, especially as their implementation often requires business units to 

"sacrifice" subsystem gains for the benefit of the overall organization. Faced with major 

competitors in their local markets, construction enterprises must consider both the entry 

mode for a single market and the global strategic motives involved. Other things being 

equal, MNCs exercising global strategic motivations will favour high control entry 

modes. 

 

 

National factors (C3) 
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This refers to market factors, economic factors, political and environmental factors, social 

and cultural differences, and parent country factors in the specific targeted country.  

 Market factors. Market-related factors include scale, competition, marketing channels 

and production costs. In general, large scale target markets are suitable for direct 

investment. If the target market has low potential and highly uncertain market demand, 

companies tend to choose an entry mode with a low commitment of resources such as 

contractual entry modes. 

 Economic factors. This mainly refers to the characteristics of the country's economy, 

external economic relations and the degree of risk, as well as the State government’s 

policies and regulations etc. for foreign enterprises. The foreign investment access system 

and construction industry-related legislation in many countries limits the entry mode that 

can be used. 

 Political factors. With the further development of global economic integration, the 

concomitant risk of overseas political activity is always accompanied with the enterprises’ 

international operation. Political risk has also attracted much attention and research in 

many countries and multinational corporations. Political factors include: 

o National sovereignty - This includes host country government breaches caused by 

regime changes, associated business property damage and human casualties as a 

result of war and civil strife. 

o Discontinuity of government policy - This refers to levies or nationalization, 

prohibition, restriction of foreign access or acquisition, discrimination and non-

discriminatory intervention, exchange rate restrictions, etc. 

o Nationalism and religion - Economic nationalism and religious problems lead to 

risks affecting the labour force etc. 

o Differences in society and culture - Culture influences the international market 

entry mode in two ways.  Firstly, enterprises in different countries have different 

cultures, and these unique cultural characteristics may affect their access to 

international markets. Secondly, there are cultural differences between the 

investment country and the host country that affect the entry mode. The influences 

of cultural differences are often related to corporate culture and core competences. 

Although enterprises with different cultural backgrounds have different opinions 

concerning this, in general, the greater the cultural difference, the more sensitive 

decision-makers must be of their operational risks and uncertainties. 

 Parent country factors. These include: 

o The size of the domestic market - Entry into international markets involves a 

greater amount of innovation and competitiveness and so, if there is still potential 

in domestic markets, there is decreased motivation to develop abroad.  
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o National competition – Some developed countries’ construction markets are 

currently buyer’s markets, which encourages competitive enterprises to try to 

enter international markets. 

o Costs of production - As production costs in some countries are lower than others, 

it is beneficial to adopt a project contracting mode that emphasises cost-

effectiveness.  

o Policies of the parent government towards multinational businesses – One 

country’s trade strategy and national policy of taxation and foreign trade, as well 

as foreign investment policies, strongly influence entry mode selection choices in 

international markets. 

 

 

Enterprise and industry factors (C4) 

 

These include factors of enterprise production, resources, international experience and factors 

of an enterprise’s competitive advantage and level of industrial development. 

 

Firstly, enterprise factors include: 

 Resources - This refers to the quantity and quality of the construction enterprise’s assets, 

such as management know-how, capital, technology, equipment and personnel. 

 Production - This means the uniqueness of the enterprise’s product, the product services 

requested, density of production technology, product adaptation and its market position. 

 International experience - The enterprises’ operational experience in overseas markets 

directly affects the selection of new international markets and methods of access.  

Enterprises tend to select entry modes which have been successful in the past, so a 

careful analysis of past experience is required. 

Secondly, the development of the enterprise’s associated industry is also an important factor 

in considering the selection of entry mode. The structure of the construction industry 

particularly affects the enterprise’s operation. Furthermore, an enterprise’s multinational 

operations cannot be separated from the background of the international development of the 

construction industry, including the international development of upstream and downstream 

industrial chains. 
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Intrinsic property of entry modes (C5) 

 

This comprises three dimensions as mentioned above (Table 1): the degree of control, the 

degree of resource commitment and dissemination risk. 

 

 

Entry mode decision application 

 

Based on the entry mode decision situation presented above, an example is used to illustrate 

how the combined AHP and PROMETHEE model supports entry mode decision making. 

 

 

Case study profile 

 

The case study involved one of the largest construction companies in China.  This company 

can provide an integrated construction service for its diverse industry and geographic clients 

and wants to enter into a new foreign market. The company, with approximately 30 years 

operational experience in international construction markets, identifies cross-national 

management and risk control in the foreign market as the key issues to be faced in its 

international operations. The selection of a suitable entry mode for a specific foreign market 

is of critical importance in mitigating the risks involved. Hence, the decision-maker of the 

company wants to know which entry mode should be adopted that can guarantee maximum 

profit and reduce risk in the market. The normal decision processes are always complicated, 

with much fragmented information and factors to consider, and made without a systematic 

and effective decision-making method. 

 

 

Entry mode hierarchy and criteria weights 

 

Based on the AHP method, the entry mode decision problem can be decomposed into a multi-

level hierarchy showing the overall goal of the decision process, each decision criterion to be 

used, and the decision alternatives to be considered as candidates for selection. The hierarchy 

for the case study contains four layers including target layer, criteria layer, index layer and 

program layer as illustrated in Fig.4. 

 

--- Fig 4 here --- 

 

--- Table 5 here --- 
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A large group of 50 experts, comprising 10 professors in construction management discipline 

and 40 senior practitioners with more than 20 years construction industry working 

experience, were invited to compare the indicators in three different academic symposiums 

held in Hong Kong. Using the AHP method, the indicators were ranked and compared 

according to their importance in entry mode decision-making based on the experts’ 

understanding (Table 4). 46 copies of the results were collected and the weights obtained 

(Table 5). From Table 5,  it can be seen that criteria C1 is slightly more important than criteria 

C2, C4 and C5, and is moderately more important than  C3. Similarly, criteria C2 is weakly 

more important than C3 and C5 , and moderately more important than C4.  Criteria C3 is 

slightly more import than C4. C5 is weakly more importance than C3 and C4. 

 

Through using functions (1) to (4) in the AHP presented above, the following results are 

obtained:  

Largest eigenvector λmax=3.096, 

Random consistency index RI=1.12, 

The final consistency ratio is CR=0.043<0.1, which means the evaluation result is acceptable. 

The weights of criteria C1 to C5 are equal to weights (0.1,0.13,0.25, 0.34, 0.18). 

 

 

Decision making—evaluation and analysis 

 

--- Table 6 here --- 

 

The ranking of the three alternatives according to the previously stated criteria is displayed in 

Table 6. It can be seen from Table 6 that there are 15 evaluations included in the matrix.  The 

evaluations are calculated according to the experts’ rankings result by using AHP. Taking 

criteria C1 for example, alternatives A1, A2 and A3 are assigned 10, 5 and 8 points on C1 

respectively. The row weight provided the weight of each criteria is obtained from AHP. As 

mentioned before, the MCDA may contain conflicting criteria. In this case, some criteria 

have to be maximized (C1, C2 C3 and C5) while the others have to be minimized (C4). 

In this case, no alternative is optimal on the five criteria.  

 

Before using the PROMETHEE method to rank the candidate entry mode, a specific 

preference function (PF), with its thresholds, was defined for each criterion (Table 7). In this 
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case, C1 and C4 applied linear functions to the analysis, C2 and C3 adopt a level function,  and 

C5 selects the U-shape function.  Their thresholds are given in Table 7.  

 

--- Table 7 here --- 

 

PROMETHEE II was then used to perform the comparison of weights obtained by the AHP 

method, leading to the final values of leaving, entering and net flows, and the complete 

ranking of alternatives (Table 8 and Fig. 5). In PROMETHEEII, the alternatives are ranked 

completely by net flow. From Table 8, it can be seen that A3 (Φ = 0.19) and A1(Φ = -0.37) 

are the best and worst choices respectively.  

 

--- Table 8 --- 

 

--- Fig 5 here --- 

 

As illustrated in Fig 5, given the ranking of all alternatives provides the same result as Table 

8 - the priorities of the three alternative entry modes are investment and contractual (Action 

3), contractual (Action 2) and investment (Action1). 

 

--- Fig 6 here --- 

 

As mentioned above, the GAIA plane can represent much of the information relating to a 

decision problem, which illustrates r criteria in a r-dimensional space.  As shown in 

Fig. 6  the alternatives are represented by points and the criteria by vectors, so the conflicting 

criteria can be clearly viewed. Criteria vectors with similar preferences are oriented in the 

same direction, while conflicting criteria point in opposite directions. The length of each 

vector indicates the weights allocated to each criterion.  As can be seen in Fig 6, the intrinsic 

feature of the entry mode (C5) has a higher weight than other criteria and expresses 

independent preferences that are different from those of most of the other criteria.  Fig 6 also 

shows that Criteria C1 and C2 have similar preferences and opposite preferences with 

conflicting criteria C3.  By using the GAIA plane, decision makers can clearly understand the 

quality of the alternatives with respect to the different criteria. In the study here, alternative 

A3 is particularly good on criteria C5 and A1 is good on C1 and C2.  The ‘decision axis’ pi () 

demonstrates the direction of the compromise obtained from the assigned weights, which 

guides the decision maker’s selection of alternatives in the pi direction. As shown in Fig 6, 
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alternative A3 is the nearest the direction of pi, so A3 is the best choice in this case, which is 

consistent with the PROMETHEE II complete ranking result. 

 

 

Sensitivity analysis 

 

--- Table 9 here --- 

 

The impact of changing the weights on the results can be tested by sensitivity analysis. The 

DECISION LAB can also conduct sensitivity analysis for PROMETHEE by testing stability 

intervals as shown in Table 9. Table 9 provides the limits of the weight values for each 

criterion, within which the PROMETHEE II ranking remains unchanged. The interval of each 

criterion is equal to the difference between Max value and Min value. The wider is the 

interval range, the more stabilized are the criteria to measuring the result. The sensitivity 

analysis result of this case is illustrated in Table 9.   Here, it is obvious that the criteria C3 

National Factors (with an interval of 0.264), C2 International Strategy (0.2913), and 

Enterprise and Industry factors (0.2914) are the most sensitive in the analysis, and which 

have the greatest impact on the PROMETHEE II complete ranking result. The criteria C5 is 

the most stabilizing factor in the analysis as it has the largest interval 0.5614.   

 

Review from the company 

 

Copies of the results were sent to the company’s senior decision-makers for review, soliciting 

their opinions on the proposed decision method. Of the 12 responses received as summarized 

in Table 10, seven considered the new method to be helpful in the decision-making process – 

in considering all the factors involved in the decision problem, making the qualitative 

analysis more reasonable and reliable, and providing greater clarity and more precise and 

expository decision results. Three respondents agreed the method could help the decision 

process, but identified some limitations yet to be overcome, such as the need for the criteria 

used to compare and rank results to be more reliable and scientific. Another two respondents 

thought that the method helped make the entry mode decision more systemic, but thought the 

result of decision was still mainly dependent on the decision-makers’ preference, vision or 

strategy. 

 

 

Conclusions 
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A decision-making model is presented to support entry mode selection for a construction 

industry enterprise into international markets.  This combines two multiple criteria decision-

aid techniques (AHP and PROMEHEE II).  A case study of a successful application of the 

model by a Chinese construction company in a real world situation is also provided. In doing 

this, the required information for implementing the model was collected through a structured 

questionnaire survey to 50 experts in the construction industry. 

 

The results suggest that the proposed decision model can effectively improve entry mode 

selection decision-making efficiency. By applying the PROMETHEE method for sensitivity 

analysis of the results, it can also help improve the reliability of entry mode selection 

decisions. The GAIA plane was also found to be a useful analytical tool in identifying 

alternatives, the differentiation power of the criteria, similar criteria and independent criteria. 

The method therefore not only provides a powerful way to rank candidate modes and analyze 

the relations between them, but it is also a suitable approach to deal with conflicting 

qualitative and quantitative criteria involved in the decision. Therefore, the method can help 

decision-makers choose and analyze factors and attributes more easily, in addition to making 

better decisions.  

 

For the future, some limitations in the method need to be addressed. Due to the complexity of 

the international expansion problems of construction industry firms, this paper provides only 

a framework for solving the entry mode decision-making problem in generic terms.  In 

practical applications, the criteria should be supplemented in detail case by case according to 

the real market environment.  In addition, the application of the model is largely dependent 

upon the company’s operational strategies and relies on a group of experts to determine the 

preference function of each criterion (such as C2 and C4 in Table 7 and C3 and C5 in Table 

7) according to their understanding of the company’s strategies. However, this understanding 

may vary greatly between the different experts involved. To solve this problem, the context of 

a company’s strategy or vision needs to be divided into specific phrases or terms that can be 

interpreted more explicitly in order to obtain more consistent results in the future.  Similarly, 

the values of the qualitative criteria “economic integration” in international environment 

factors (C1) and “global concentration”, “global synergies” and “global strategic 

motivations” in international strategies (C2) are gathered solely from the experts’ 

questionnaire results. However, these criteria not only depend on the corporate strategies 

involved but also on the market and industry situation.  Therefore, the value of these criteria 

needs to be obtained by a more suitable method in future research. 
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Finally, future research will be aimed at expanding the method to solve other similar decision 

problems, such as sub-contractor selection and investment project selection in the 

construction industry. 
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Fig 2: Influencing factors of international market entry mode 
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Fig 4: AHP Hierarchy of entry mode decision 
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Fig5: PROMETHEE II complete ranking 
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Fig 6: GAIA plane analysis 

This is a post-peer-review, pre-copyedit version of an article published in Engineering, Construction and Architectural Management. 
The final authenticated version is available online at: https://doi.org/10.1108/09699981311303026 

© Emerald Publishing Limited. 
This AAM is provided for your own personal use only.  

It may not be used for resale, reprinting, systematic distribution, emailing, or for any other commercial purpose without the permission of the publisher.



30 
 

 

 

Table 1: Features of different entry modes 

 

        Properties 
 Entry mode 

Degree of control
Resource 

commitment 
Risk of 

dissemination 

Export entry modes low Low low 
Contractual entry 

modes 
low Moderate high 

Investment entry 
modes 

moderate-high High moderate-high 
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Table 2: Summary of choice theories 

 

Choice theory Reference Source theory The main opinion 
Limitations and 

deficiencies 

Evolutionary 
Theory (ET） 

Johanson and 
Wiedersheim 
(1975);Brooks 
(1986) Young 
(1989) 

Company 
theory 

The internationalization 
of SMEs is a long, 
gradual expansion of 
cultural and 
geographical process, as 
well as investment of 
resources. 

Cannot explain why new 
companies set up in 
overseas markets by high 
investment at the start. 

Transaction 
Cost Analysis 
(TCA) 

Anderson and 
Gatignon (1986); 
Hill (1990); Klein 
et al (1990); Rao 
and Erramilli 
(1993) 

Transaction 
cost theory; 
system theory 

Maximize the efficiency 
of the company and 
minimize transaction 
costs of entry. 

Difficult to measure 
transaction costs, and not 
associated with the 
corporate governance 

Ownership 
Location 
International 
(OLI) 

Dunning (1977, 
1980, 1988, 1995, 
1998, 2000) 

Theory of 
international 
producing, 
organization 
theory, 
internalization 
theory, location 
theory 

The more advantage of 
company has, the more 
likely it is to select a 
higher control entry 
mode. 

This is a static model and 
neglects other factors, such 
as company's goals, policy-
makers’ and decision-
makers’ impact on 
uncertainty 
environmental。 

Organizational 
Capability 
（OC） 

Aulakh and Kotabe 
(1997); Madhok 
(1998) 
 

Organizational 
theory 

The choice of entry 
model relies on the 
company’s deployment 
and development 
abilities 

Ignores the effect of 
decision-makers and social 
and political environment. 

Decision 
Making Process 
（DMP） 

Root (1994); 
Young (1989); 
Kumar and 
Subramaniam 
(1997) 

Behaviour 
theory,  
uncertainty 
theory 

The selection of entry 
mode is multi-stage, 
many important factors 
need to be taken into 
account in the decision-
making process 

Ignored the organization's 
impact on efficiency and 
policy makers. 
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Table 3: Major factors influencing choice of market entry mode 

 

External/ 
environment 

factors 

Target country 

Market 
Scale, competitiveness, marketing 

channel, producing cost 

Economy Size, vigour, external economy links 

Politics Policies and regulations, stability 

Social and cultural 

Parent country 
Market Scale, competitiveness 

Production Cost 
Policies 

Internal/firm 
factors 

Strategy, international experience, resources, industry 

Product Knowledge value, adaptability 
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Table 4: Scale of relative importance 

 

Intensity of 
importance 

Definition 

1 Equal importance 

2 Weak importance 

3 Moderate importance 

4 Moderate plus 

5 Strong importance 

6 Strong plus importance  

7 Very strong or demonstrated importance 

8 Very, very strong importance 

9 Extreme importance 
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Table 5: Square matrix 

 

 C1 C2 C3 C4 C5

C1 1 1/2 1/3 1/2 1/2

C2 2 1 1/2 1/3 1/2

C3 3 2 1 1/2 2 

C4 2 3 2 1 2 

C5 2 2 1/2 1/2 1 
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Table 6: Evaluation matrix 

 

Criteria C1 C2 C3 C4 C5 

Max/Min Max Max Max Min Max

weight 0.10 0.13 0.25 0.34 0.18

A1 10 12 8 15 10 

A2 5 5 20 2 4 

A3 8 9 15 10 15 
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Table 7: Preference functions 

 

Criteria PF Thresholds 

  q p s

C1 Linear 0.75 2.5  

C2 Level 1 2  

C3 Level 1.5 2  

C4 Linear 0.5 2  

C5 U-shape 1   
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Table 8: PROMETHEE flow 

 

Alternative Φ+ Φ- Φ 

A1 0.31 0.68 -0.37

A2 0.59 0.41 0.18 

A3 0.59 0.40 0.19 
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Table 9: Stability intervals 

 

Criteria Weight Interval 

  Min Max 

C1 0.1 0.0875 0.3985

C2 0.13 0.1157 0.4071

C3 0.25 0.0000 0.2643

C4 0.34 0.0629 0.3543

C5 0.18 0.1729 0.7343
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Table 10: Summarization of feedback from the case study 

 

Strengths of the proposed method Limitations of  the method 

 Comprehensive analysis of  factors 
 More reasonable and reliable 

qualitative analysis  
 Clarity of the decision-making 

process 
 Systematic decision procedure 
 More precise and expository result 

 Reliable and scientific criteria 
needed 

 Susceptible to the decision-maker’s 
preference, vision etc. 
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