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Abstract 
 
 

The emergence of the Internet has forced a large number of firms to explore 
Internet-based channels of distribution, i.e., eChannels, to market their products. In the 
context of multiple channels, there has been a call for better measures of performance to 
assess whether channel management is productive. In this study, an attempt was made to fill 
in the literature gap by applying the fuzzy Analytic Hierarchy Process (fuzzy AHP) to 
measure and compare the performance of eChannel additions on the basis of multi-attribute 
financial performance criteria. Eight experts, four practitioners and four academics, 
participated in the AHP analysis. The finding revealed that the most important dimension was 
profitability while the most critical criteria was net profit margin ratio. In conclusion, this 
research has provided insights into the benefits of eChannel additions for firms. 
 
Keywords: eChannel, strategic profit model (SPM), fuzzy analytic hierarchy process (AHP), 
fuzzy set theory 

 

Introduction 

 

Multiple channels are becoming the most common distribution strategy in the current 
increasingly competitive business environment (Geyskens et al., 2002). The emergence of the 
Internet has forced a large number of firms, both in B2B and B2C environments, to explore 
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Internet-based distribution channels, i.e., eChannels, to market their products. Adding 
eChannels to existing channel systems could increase and sustain competitive advantage, 
eventually enhancing business performance. The multiple channel context has called for 
better performance measures to assess channel management productivity (Duarte and Davies, 
2003). Unfortunately, little academic research has addressed key criteria application in 
determining marketing channel performance (Kumar et al., 1992). 

Because a growing number of firms are investing in eChannels to increase and sustain 
competitive advantage, a natural question is: What are the key criteria of eChannel additions 
to the firms? This work investigates the managerial performance of adding eChannels for 
firms. Hence, this article addresses this problem by showing the fuzzy Analytic Hierarchy 
Process (fuzzy AHP) application to measuring and comparing eChannel additions 
performance on the basis of multi-attribute financial performance criteria. The study makes 
two major empirical contributions to the marketing channel literature. The first introduces the 
Strategic Profit Model (SPM) to the evaluation framework for capturing eChannel additions 
criteria. The second identifies key performance criteria by means of fuzzy AHP. 

 

Theoretical background  

 

Marketing channel performance has been the subject of considerable scholarly research 
over the past decade (Sharma et al., 2004), but efforts to develop valid empirical measures 
have been quite limited (Spriggs, 1994). Studies that do include performance often emphasize 
observable indicators such as sales, interfirm power, retail productivity, return on assets and 
investments, asset turnover, payoff ratios, profits, market share, and economic as well as 
social satisfaction (for example, Frazier, 1983; Ratchford and Stoops, 1988; Frazier et al., 
1989; Lusch and Serpkenci, 1990; Cronin and Baker, 1993; Geyskens and Steenkamp, 2000; 
Katsikeas et al., 2004; Ramaseshan et al., 2006). These studies have all been used either 
separately or in ad hoc combinations as criteria to evaluate marketing channel performance. 
However, many of these studies claim their measures are indicators of marketing channel 
performance, but fail to legitimize those claims with a clear definition of the domain being 
measured or provide evidence of validity (Spriggs, 1994). Generally speaking, the theoretical 
rationale to support the selected criteria of marketing channel performance is often limiting or 
weak in marketing channel context (Kumar et al., 1992). 

Marketing channel performance is a multidimensional concept and no single 
performance measure reflects the financial well-being of a firm entirely (Stern et al., 1996). 
As suggested by Stern et al. (1996), the Strategic Profit Model (SPM) is a useful tool for 
measuring channel financial performance at the aggregate level. First, it “emphasizes that a 
firm’s principal financial objective is to earn an adequate or target rate of Return On Net 
Worth (RONW)” (Mason and Mayer, 1990). Second, it “provides potential avenues to 
increase channel productivity and performance” (Sharma et al., 2004). Berman and Evans 
(2004) propose the strategic profit model in some detail, however no widely published prior 
academic studies use the model as a basis to assess marketing channel performance (Evans, 
2005). The strategic profit model is a widely known, but under-researched, channel 
performance measure comprised of three factors: profitability, financial management, and 
asset management (Evans, 2005). If the SPM is alone used for evaluation, the impact of 
marketing channel performance measures will be missed. Overall, performance evaluation of 
eChannel additions can be classified as four dimensions: 
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(1)Profitability: means how effectively a firm manufactures and sells the products and 
services. 

(2)Financial Management: describes how effectively a firm uses debt financing or 
financial leverage to increase the Return On Net Worth (RONW). 

(3)Asset Management: stands for how effectively the firm is managing its assets. 

(4)eChannel Performance: represents how the Internet is affecting the performance of 
the whole business. 

The channel system context is changing due to intensified market competition and 
Information Technology (IT) development, especially Internet technology (Stewart and Zhao, 
2000). The Internet-based electronic distribution channel is perhaps the most important duct 
for direct consumer interaction with firms as it offers the potential not only for increasing the 
frequency and quality of value chain communication, and reducing cost, but also for new 
marketing opportunities (Aitchison and Stone, 2002). The Internet as an addition to the 
physical channel system has become critical (cf. Coelho and Easingwood, 2003), and a large 
number of firms have increasingly utilized such a dual channel system to market their 
products (Reda, 1999). Adopting the Internet as a channel addition can conceivably achieve a 
high level of Customer Lifetime Value (CLV) (Rajkumar and Kumar, 2004), and enhance a 
firm’s competitive advantages (Reda, 1999). Internet channel maturation and stabilization 
pose a challenge to numerous firms of how to evaluate Internet channel performance (King 
and Liou, 2004). Evaluating eChannel additions performance has become increasing 
important for fine-tuning a firm’s current operations and creating new strategies to keep up 
with competitors, especially for companies that have survived after the dot.com collapse 
(Wen et al., 2003). King and Liou (2004), suggest that the Internet channel should include 
increased revenues, operational efficiency, complementarities etc., and financial constructs at 
the business level. 

Fuzzy Set Theory 

The linguistic terms of “not very clear”, “probably so”, “very likely”, are often heard in 
daily life, and are usually regarded as natural representations of human preferences or 
judgments. This vagueness is the origin for applying fuzzy set theory in capturing decision 
makers’ preference structure. Zadeh (1965) first proposed the fuzzy set theory to deal with 
extracting the primary possible outcome from a multiplicity of information expressed in 
vague and imprecise terms. Fuzzy set modeling effectively formulates decision problems 
where available information is subjective and imprecise (Zimmermann, 1996). Subjectivity 
and imprecision involved in the survey process reflecting respondent assessments are better 
embodied as fuzzy sets. Herrera and Herrera-Viedma (2000) suggest that linguistic terms are 
intuitively easier to use when decision makers express subjectivity and imprecision of their 
assessments. The current research includes fuzzy decision-making theory with this idea in 
mind, considering the possible fuzzy subjective judgment of evaluators during eChannel 
additions performance evaluation. Fuzzy set theory is a valuable tool to strengthen 
comprehensiveness and reasonableness of the decision-making process (Chan and Kumar, 
2007). Therefore, the fuzzy-based method, a systematic approach for eChannel additions 
performance evaluation, is more appropriate than the conventional statistic approach 
(Buyukozkan, 2004). 
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Methodology 

Fuzzy Analytic Hierarchy Process (fuzzy AHP) 

Saaty (1980), first proposed the Multiple Criteria Decision-Making (MCDM) technique, 
the Analytic Hierarchy Process (AHP), that allows for modeling unstructured problems in 
more than thirty areas. Thousands of AHP applications have been reported in academic 
literature (Wasil and Golden, 2003). AHP integrates expert opinion and employs the 
construction of a ratio scale to proceed with relative importance of pairwise comparison 
among every criterion (Lam and Chin, 2005). One main advantage of the method is effective 
understanding and handling of multiple criteria (Davies, 2001). However, though the purpose 
of the original AHP is to capture expert’s knowledge, the conventional AHP did not truly 
reflect human thinking style--especially in the context of problems not fully defined and/or 
problems involving uncertain data (so-called “fuzzy” problems) (Fu et al., 2006). Van 
Laarhoven and Pedrycz (1983) therefore introduced the concept of fuzzy set theory to the 
AHP approach. Fuzzy Analytic Hierarchical Process (fuzzy AHP) development, a fuzzy 
extension of AHP, solves uncertain “fuzzy” problems.  

On the basis of the literature review and survey, we summarized the information into a 
preliminary multi-layer hierarchical structure. The preliminary hierarchical structure was 
submitted to a panel of experts for review, who were then invited to discuss the 
appropriateness of relevant criteria to develop a final three-layer hierarchical structure shown 
in figure 1. The first layer is the goal: performance evaluation of eChannel additions. The 
second layer is the dimensions which are further decomposed into the criteria shown in layer 
3. 

Place Figure 1 Here 

Following the suggestion of Tsaur et al. (2002), the study adopts the Center-of-Area 
method to undertake defuzzification because of its simplicity and the lack of requirement of 
analyst’s personal judgement (see equation 1). Then, we can obtain the interval of fuzzy 
weights. We finally normalize the local weights of all items within the fuzzy weight interval 
given a criterion. However, the local weight was not able to be compared when making 
comparisons among all criteria. The local weights of the criteria were therefore transformed 
to global weights, thus making it easier to ascertain the hidden significance behind the figures. 
The transformation method was as follows: 

The global weights of the criteria =  

the initial weight of the dimensions × the local weights of the criteria     (1) 

 

Sample and Data collection 

AHP is a subjective method not requiring the involvement of a large number of experts 
(Cheng and Li, 2001). Many researches adopt a small sample (10 or below) in AHP analysis 
(Cheng and Li, 2001; Handfield et al., 2002; Lai et al., 2002). Eight experts, four practitioners 
and four academics, participated in the AHP analysis in this study. The scholars were 
respected academics who had conducted relevant research in this area for several years; the 
industrial experts were people previously involved in eChannel additions decision- making. 
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The questionnaires contained a pairwise comparison sheet, mailed to each of the experts. 
Two types of scale are usually used to measure the relative importance among the criterion. 
One is the “crisp” (similar to Likert) scale; the other is the interval scale. These two scales 
have their own merits and limitations, respectively. For example, data collected by the crisp 
scale are discrete so that they are more specific and easier for calculation. In contrast, interval 
scale data contain continuity that may more likely characterize the fuzziness in the thinking 
process of human being. This study follows the Fu et al. (2006) suggestion to adopt the 
“crisp” scale to measure relative importance among items because of computational 
simplicity and effectiveness. The answers were designed with various zones (1-9) to be 
marked by respondents. 

 

Results and analysis 

Comparison of the dimensions 

The current work first examines the dimensions with respect to the overall goal. 
Following the fuzzy AHP methodology, pairwise comparisons are performed to obtain 
relative importance of the factors. Table 1 shows the normalized weights and priority of the 
four dimensions with the goal. 

Place Table 1 Here 

Results indicate that the profitability dimension has the highest weight of 0.414, 
followed by the eChannel performance dimension with relative weights of 0.296. These 
weights indicate that besides eChannel performance, profitability is the most important 
dimension to consider when introducing Internet-based channels into the existing channel 
systems. The eChannel performance and financial management are prioritized as the second 
and third important dimensions, respectively (eChannel performance=0.296, financial 
management=0.188). This indicates that they are comparatively perceived as the secondary 
level of factors and are tactically important. Asset management has relative weights of 0.102 
and is considered comparatively unimportant. 

Comparisons of the criteria with respect to the dimensions 

This investigation next performed pairwise comparisons on the thirteen evaluation 
criteria with respect to the dimensions.  The global weights of the criteria are calculated to 
obtain overall prioritization of the thirteen criteria with respect to the goal of eChannel 
additions performance evaluation. Table 2 and table 3 provide local weights and priority of 
the thirteen criteria in terms of global weights. Figure 2 depicts relative weights of the four 
dimensions and thirteen criteria, obtained by applying fuzzy AHP. 

Place Figure 2 Here 

Results of table 2 notably show that, with respect to profitability, net profit margin ratio 
(0.426) is significantly more important than return on total assets ratio (0.317) and return on 
equity ratio (0.257). Referring to financial management, interest coverage ratio (0.41) is the 
most important criterion, followed by debt ratio (0.3) and equity-multiple ratio (0.29), which 
have close weights. Asset management dimension shows that total assets turnover ratio 
(0.329) and inventory turnover ratio (0.263) rank the first and second, while accounts 
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receivable turnover ratio (0.21) and fixed assets turnover ratio (0.198) grade the third and 
fourth. Regarding eChannel Performance, increased revenues (0.469) and operational 
efficiency (0.338) rank significantly higher than complementarities (0.194). 

Place Table 2 Here 

Table 3 results show that net profit margin ratio ranks the first (0.176) followed by 
increased revenues (0.139), return on total assets ratio (0.131), return on equity ratio (0.106), 
and operational efficiency (0.1). These five criteria have distinctively higher weights than the 
others, indicating that they are key criteria for evaluating eChannel additions performance. 
Another cluster is interest coverage ratio (0.077), complementarities (0.057), debt ratio 
(0.056), equity-multiple ratio (0.055), and total assets turnover ratio (0.034). These five 
criteria have close global weights, implying that all are critical to the goal. Inventory turnover 
ratio (0.027), accounts receivable turnover ratio (0.021), and fixed assets turnover ratio (0.02) 
have the lowest global weights. That the three criteria are comparatively less important, does 
not imply they can be ignored as their weights are significant. 

Place Table 3 Here 

 

Conclusion 

 

The study proposes a multi-criteria quantitative performance measurement model based 
on the fuzzy AHP method. We establish the procedures for identifying the most important 
criteria of eChannel additions performance evaluation. The evaluation procedures consist of 
the following steps: (1) identify the evaluation criteria for eChannel additions (2) assess the 
average importance of each criterion by Analytic Hierarchical Process over all the evaluators 
(3) represent the performance assessment of eChannel additions for each criterion by fuzzy 
numbers, which explicitly attempts to accurately capture the real preference of assessors. 
Individual assessment is then aggregated as an overall assessment under each criterion. 

Profitability is notably the most important dimension from the results, followed by 
eChannel Performance, financial management, and asset management in the second, third, 
and fourth place, respectively. The most critical among the thirteen evaluation criteria is net 
profit margin ratio. Increased revenues and return on total assets ratio are prioritized as the 
second and third criteria. In conclusion, the research provides insights into eChannel 
additions benefits for firms. 

Research Implications 

The study presents three main managerial implications. First, it helps managers be aware 
of existing key criteria of eChannel additions performance evaluation. Second, the research 
enables managers to realize the nature of critical criteria so they can investigate their current 
situations of eChannel additions for improvement. Third, the priority helps managers 
understand relative importance of criteria, helpful for improving plans, as they may not have 
sufficient resources to deal with all dimensions at the same time. 
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Future research 

Although this study represents pioneering efforts within eChannel additions evaluation, 
the study encounters several limitations that offer immediate avenues for further research. 
The first limitation is that evaluation framework dimensions adopt the strategic profit model 
in terms of financial constructs. Therefore, future research could consider incorporating other 
non-financial dimensions for extending the proposed evaluation model, such as Balanced 
Scorecard (BSC) performance measurement framework including organizational learning and 
growth, internal business process, financial, and customer four perspectives (Kaplan and 
Norton, 1992). Second, SPM is a useful tool for identifying channel performance at the 
aggregate level. However, it may provide too aggregate a focus to help in specific function 
allocation (Stern et al., 1996). In order to overcome this, further studies should investigate the 
current issue at a more “micro” level, such as activity-based costing and direct product profit, 
which have proven beneficial in assessing specific functions. Third, this paper compares 
evaluation criteria using fuzzy AHP to reflect human thinking style. However, other 
multi-attribute evaluation methods apply in a fuzzy environment, such as ELECTRE, DEA, 
and TOPSIS. We believe it a good practice to exploit these methods for eChannel additions 
performance evaluation. Finally, future research should consider dependence as well as 
interaction between the criteria to flourish our analysis. 
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Figure 1. A hierarchy structure of performance evaluation of eChannel additions 
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Figure 2. The weights of hierarchy structure 
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Table 1. The weights and priority of the dimensions (layer 2) 

Dimensions (Layer 2) Weights Priority 

Profitability  

Financial Management 

Asset Management 

eChannel Performance 

0.414 

0.188 

0.102 

0.296 

1 

3 

4 

2 
 

Table 2. The local weights of the criteria (layer 3) 

Criteria (Layer 3) Local weights 

With respect to profitability 

Net Profit Margin Ratio  

Return on Total Assets Ratio 

Return on Equity Ratio 

With respect to financial management 

Debt Ratio 

Equity-Multiple Ratio 

Interest Coverage Ratio 

With respect to asset management 

Total Assets Turnover Ratio 

Fixed Assets Turnover Ratio 

Inventory Turnover Ratio 

Accounts Receivable Turnover Ratio 

With respect to eChannel Performance 

Increased Revenues 

Operational Efficiency 

Complementarities 

 

0.426 

0.317 

0.257 

 

0.300 

0.290 

0.410 

 

0.329 

0.198 

0.263 

0.210 

 

0.469 

0.338 

0.194 
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Table 3. The global weights and priority of the criteria (layer 3) 

Criteria (Layer 3) Global weights Priority 

Net Profit Margin Ratio  

Increased Revenues 

Return on Total Assets Ratio 

Return on Equity Ratio 

Operational Efficiency 

Interest Coverage Ratio 

Complementarities 

Debt Ratio 

Equity-Multiple Ratio 

Total Assets Turnover Ratio 

Inventory Turnover Ratio 

Accounts Receivable Turnover Ratio 

Fixed Assets Turnover Ratio 

0.176 

0.139 

0.131 

0.106 

0.100 

0.077 

0.057 

0.056 

0.055 

0.034 

0.027 

0.021 

0.020 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
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