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Abstract  

Modern organisations must effectively manage their supply chains, to exist and grow. Supply chains draw 

information extensively from enterprise systems (ES) of participating businesses. Despite supply chains 

frequently depending on information from ES to succeed, not much research on measuring the 

effectiveness of information transfers between these systems has been published. This paper describes the 

building and evaluation of a flexible decision support tool that evaluates the impact an ES has on supply 

chain management (SCM), thereby filling a gap in the SCM assessment portfolio of tools. The main 

purpose of the Enterprise System Evaluating Tool (ESET), is to measure support given by ES to SCM and 

identify process points at which such support fails. Thus ESET empowers organisations with knowledge to 

improve their supply chain performance by modifying and/or enhancing the ES.  A case study based 

approach was used to evaluate ESET to ascertain its utility by applying it in two Fortune 100 organisations 

within one industry. In future research, ESET will be applied across many industries, to quantitatively 

evaluate ESET and refine it further. Analytics on data gathered from these organisations may then 

enlighten researchers and practitioners on the current state of support given by ES to SCM. 

Keywords  

Impact of Enterprise Systems on Supply Chain Management, Systems Evaluation, Qualitative Evaluation 

of Decision Support Systems, Enterprise Systems, Supply Chain Management Systems  

  

 

* Corresponding author, Tel.: +964 923 5988 
E-mail address: a.peiris@auckland.ac.nz 



  

 

-2- 

 

1. INTRODUCTION   

After many years of improving the effectiveness of internal operations, organisations are now focusing on 

improving processes across supply chains [2,82]. The number of organisations consciously participating in 

supply chains has grown dramatically in the last decade [30,87]. Successful supply chain management 

(SCM) often depends on the extent of support provided by organisation-wide information systems (IS) such 

as enterprise systems (ES) [2,14,24,61,63,75,85,96]. Recognising this ES-SCM interdependence, vendors 

strive to develop ES to better support SCM processes [2,14,24,40,87]. Delone and Mclean (2003) state that 

it is critical to measure IS performance in order to better understand the value and efficacy of management 

actions and IS investments. The practical problem that motivated this study is that, despite significant 

investments being made in ES and in SCM, knowledge of how well an ES supports SCM is sparse [85,96]. 

Support given by ES to SCM is not often measured and therefore not optimized [2,13,32,74,96]. We could 

not find any suitable non-intrusive, customisable and easy to use tool available that enabled comprehensive 

measurement of such support, whilst providing diagnostics to inform which process points in an ES must 

be strengthened. 

ES are organisation-wide IS that are integrated across organisational functions [1,2,22]. These 

systems have evolved from isolated transaction processing systems, to systems that automate routine 

processes, share information across business functions, and generate business analytics [1,2,22]. An ES 

impacts performance at process, organisation and supply chain levels, benefitting the focal organisation and 

supply chain partners. Organisations are increasingly aware that ES are critical to achieve cost reductions 

and efficiencies that lead to competitive advantage [26,32,39,57,62,73]. They have become vastly complex 

systems that support many groups of people who work together with vast amounts of resources, under 

pressures of time, facing many challenges and across organisations. Not surprisingly, many ES 

implementations turn out to be less successful than originally intended [1,22,59]. However, most ES are 

also considered to be cost-effective enablers of B2B (business to business), B2C (business to consumer) 

and B2E (business to employee) information transfers [9,11,58]. In this paper we refer to all types of 

enterprise-wide information systems, as ES. 
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A supply chain (SC) is typically defined as a group of organizations linked by flows of products, 

services, finances, and information from a supplier’s supplier (upstream) to a customer’s customer 

(downstream) [21,35,54]. SCM is the management of these flows from upstream production through to 

downstream distribution of products and/or services to reach customers, ideally just in time, to satisfy their 

needs [4,14,32,34,35,90]. Many types of supply chains exist [20]. The tool we developed can be applied in 

all types of supply chains. It focuses on measuring the effectiveness of information sharing between an 

organisation’s internal and SCM processes. Many researchers consider that effective collaboration and 

efficient transfer of information to be critical between supply chain partners [14,24,57,96]. Although in 

some environments ES of supply chain partners allow collaboration, in other situations communication 

between organisations happens mainly through specialised automated or semi-automated software, known 

as supply chain management systems (SCMS) [4,14,24]. Currently most vendors attempt to align ES with 

SCM processes, particularly to reduce inventory and working capital, and to forge closer relationships with 

customers and suppliers [12,24]. In this paper, we refer to any collaborative software components dedicated 

to SCM as SCMS. SCMS can either be integrated or synchronised with existing ES [17].  

Organisation of the paper: Firstly the need for organisations to evaluate the support an ES provides their 

SCM is established. We could not find any decision support system (DSS) that measures the support 

provided by an ES to its related SCM processes. In order to better identify the requirements for such a DSS, 

we next investigate techniques and models used to evaluate IS, ES and information sharing in SCM. In this 

step we also acquire intelligence to improve performance of the ES and the supply chain it supports. We 

designed, built and evaluated this DSS tool named, the Enterprise System Evaluating Tool (ESET), using 

multi-methodological [64] and design science research approaches [36]. We discuss the conceptual model 

and implementation of the tool, and explain the evaluation methodology used. The lessons learnt 

developing a tool using an explorative IS research artefact development methodology is the contribution of 

the current study. Qualitative methodologies are proven as a valid methodology to evaluate IS [43, 89]. We 

conclude this paper describing contributions made to DSS by building ESET, stating implications of this 

study for researchers and practitioners of ES and SCM, and explaining our goals for future research, which 

will include a quantitative evaluation of ESET [43,50]. 
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2. IS EFFECTIVE INFORMATION TRANSFER NEEDED FROM ES FOR EFFICIENT SCM? 

The motivation of this research is the practical problem identified in our on-field observations and literature 

reviewed, which indicate that the support an ES provides SCM is critical to enable each supply chain 

partner not only to perform adequately but strive to be optimised for competitive advantage of the whole 

value chain [2,14,24,61,63,75,85,88,96]. Relatively little research has been conducted on the ES-SCM 

interdependence [2,14,96], although the performance of SCM is well researched 

[5,7,10,13,17,27,33,37,46,86,87] as is the performance of ES [1,2,6,24,28,49,61,63,68,75]. To better 

understand the process of information transfer between ES and SCM, we first describe the structure of an 

ES using Møller’s conceptual framework [58], discuss a few different types of relationships observed 

between ES and SCM / SCMS and then investigate the need for ES to support SCM.   

Møller elucidates that the conceptual framework of an ES (referred to as Enterprise Resource 

Planning - ERP systems) has four layers [58]. The foundation layer comprises a central data repository that 

allows information flows to and from various organisational functions [24]. The process layer provides 

integrated information with personalised visualisations to stakeholders [24,58]. The business analytics layer 

provides business intelligence to each stakeholder and facilitates decision support by aligning with SCMS 

and other software. As the need for organisations to share information by allowing integration and 

synchronisation of ES and SCM processes have become critical, later versions of ES have advanced 

capabilities to enable external information flows [9,58]. Hence, in many current ES a portal layer is 

equipped with strong inter-organisational information transferring capabilities [12,24]. This outline allows 

us to visualise not only the basic structure of an organisation-wide IS designed to facilitate collaboration 

with external organisations but also the evolution of an ES with layer by layer additions over time. 

The relationship between ES and SCM/SCMS varies from one supply chain micro-environment to 

another [14,21,24,57,96]. Initially organisations depended on organisation-wide information systems (such 

as MRP, MRPII, ERP) to generate and share information needed to manage supply chains. However with 

time, organisations have realised that collaborating with supply chain partners requires different 

configurations of information infrastructures. Therefore modern information systems catering to both 
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organisational and SCM needs have ended with numerous configurations [24,56,57]. In some, ES and 

SCMS are highly “integrated”, meaning systems are combined as an integral whole. This is seen in modern 

vendor offerings of ES, where an SCMS component is embedded as a separate module [20,24,57]. In other 

configurations, ES processes are totally separate from SCMS and SCM processes. In such situations 

systems are said to be “synchronised”, allowing two or more systems to operate separately but share 

information to varying degrees harmoniously [57]. Therefore the relationships that exist between ES and 

SCM/SCMS to facilitate collaborative activities through business-to-business (B2B) communications are 

varied, needing complex information sharing solutions.  

Whatever format an ES-SCM configuration takes within an organisation, these systems must 

effectively transfer and share needed information for the focal organisation and its participating supply 

chains to succeed [2,14,96]. Notwithstanding the diversity of these systems, it can be reasoned therefore 

that each supply chain partner will benefit by being able to measure the effectiveness of its ES in 

supporting SCM especially when a supply chain is first established or when the ‘information-flow 

equilibrium’ of a supply chain is disturbed. We consider a supply chain to be in information-flow 

equilibrium, if the information needed throughout the supply chain is obtained to a high degree of 

satisfaction of its partners, although the efficiency and effectiveness of this process may not be optimised. 

The information-flow equilibrium of a supply chain is absent or in a state of turbulence at many points of 

an organisation’s life cycle: when a supply chain is first established or at the start of an organisation itself, 

when the strategic business focus of SCM changes within one or more organisations in the chain, when the 

membership of the supply chain changes, when new products or services are introduced along the supply 

chain, when upgrades or changes occur to a partner’s ES (or other communicating information system), or 

when the activity level of the supply chain alters significantly due to natural or man-made reasons.  

Furthermore, when organisations merge, ES support for SCM should be strengthened to avoid a weak-link 

in the supply chain [20,31,35,82]. The above mentioned is not a comprehensive list of such situations. It is 

important to measure the impact of an ES on SCM before implementing an ES, during maintenance, and 

when an ES needs to tune-in with changing business or system environments. A tool used for this purpose 

therefore should not be intrusive and should be easy to use. 

http://dictionary.reference.com/browse/integral
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The quality of support given by an ES to SCM should be a criteria for software selection. 

The purchase of a suitable ES is vital not only for the success of an organisation but also for its SCM as it 

would impact on the whole supply chain [2,23,24,37,40,85,96]. Benefits of an ES that supports SCM well 

include, real-time collaborations; effective sharing of vast amounts of SCM relevant information that 

empower managers to implement timely, pre-emptive, and competitive business initiatives [85]; better 

facilitation of SCM processes such as scheduling, inventory control and transportation modal planning to 

increase distribution productivity [37]; and reduced cycle time, fast transactions and effective collaboration 

for internal and external business management [3,24,53,61,74,96]. Conversely, poorly selected, 

implemented, or used, ES can cause bottlenecks within supply chains [37,85,96]. To avoid such bottlenecks 

a systematic and comprehensive study to identify ES-SCM process points which share information if 

known, prior to the purchase of an ES, will therefore be useful.  

Making a mistake in buying ES can be fatal for an organisation [71] and its supply chain [87], 

especially due to the huge costs involved. For example, in large Fortune 500 companies, it is estimated that 

ES expenditure would exceed US$100 million and in medium sized organisation between US$10 and 

US$20 million [59].  Costs of implementing ES are mainly attributed to the cost of infrastructure, 

customization, time taken to implement, and consultancy costs [12,30,59]. Despite this, the benefits of ES 

are perceived to outweigh its costs [12,19,31,94]. We reason that a tool to assess an ES, and its ability to 

support SCM, prior to purchase can be therefore critical. 

 As most vendors develop ES following perceived best practices of a specific industry, there is an 

expectation for individual organisations to change business processes to suit the software [23]. Research 

shows that such organisational changes occur slowly [45,59] highlighting even more, the need for an 

assessment of an ES, and specifically its ability to support SCM practices before it is purchased [31,85,96]. 

Implementation of an ES is complicated as these are complex systems comprising many modules. SCMS 

are even more complex and span over different platforms using many protocols. Problems are therefore 

magnified when integrating or synchronising inter-organisational software such as ES and SCMS [23]. As 

these systems co-exist in modern organisations their collaborations need to be continuously evaluated in 

detail [23]. Such an evaluation will also give clearer directions for customisation. 
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A tool to assess the support an ES gives SCM will be useful for the organisation during its operations. 

We reason that planned assessment of support given by an ES to SCM whilst it is active will ensure that 

operational mishaps are minimised. Although an ES may be selected carefully, various other factors can 

still cause ES to malfunction or fail. Such factors include, errors in configuration; demand of ES-SCMS for 

a broader set of skills; and attempts to minimise operational costs (for example, by employing unskilled 

staff) [1,16,44,65]. It is also important to manage staff buy-in and staff skill. Negative attitudes of staff can 

be due to possible changes to existing job role definitions, increasing task interdependencies [44], 

restrictions in job tasks [65], and low job satisfaction [16]. Appropriately skilled and motivated staff may 

be hard to find and expensive. Using a tool such as ESET, a systematic study of ES-SCM process points 

that share information can highlight problems which occur during operations and give management an 

insight to take remedial measures. Incorporating a learning module in ESET can support upskilling staff 

thereby motivating them to use most features.  

A tool to assess the support an ES gives SCM will be useful when organisational changes occur. 

Structural business changes to business (merges, downsizing etc.), changes to the technical environment 

(technical upgrades, introducing new technologies etc.), and changes to economic and social environments 

can impact on existing IS configurations and create a state of turbulence needing systems to be re-

configured, re-integrated and/or re-synchronised [20]. A re-assessment of the ES’s capability to support 

new SCM needs will then have to be done. Supply chain participants need to continuously and dynamically 

adapt to sharing, transforming and communicating needed information [14,24,57,96] as missing (or slow to 

obtain) information will be a hindrance to business. To frequently assess an ES’s support given to SCM, 

with a tool such as ESET, with the least intrusion possible will be very valuable in these circumstances.  

We infer therefore, that effective information transfer between ES and SCMS is needed at an 

appropriate granularity for effective and efficient SCM. The effectiveness of information transfer should be 

assessed prior to purchasing an ES, whilst an organisation is in operation, and when changes occur to the 

supply chain equilibrium.  Identifying these requirements motivated us to build an instrument to evaluate 

the support given from ES to SCM. We noted that this evaluation must be carried out with minimal 

intrusion. To design such a system we explored past literature on evaluation of IS, ES and SCM/SCMS. 
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3. LEARNING FROM EVALUATION OF IS, ES AND SCM TO BUILD ESET 

Evaluation of IS has been well researched [25], and a variety of instruments developed [25,42,90]. DeLone 

and McLean’s updated “IS Success Model” was of special interest as, in their synthesis of research on 

evaluating IS they updated their original model to include “service quality” [25,67], “information quality”, 

and “systems quality”. These contribute to “intention to use a systems and use”, and “user satisfaction’. All 

of these factors then lead the newly defined key performance measure, “net benefits” [25].   Net benefits 

(defined as benefits less costs) are regarded as an important criterion for evaluating IS-impact beyond the 

immediate user and occurs at the work group level, inter-organizational and industry levels, and societal 

level. DeLone and McLean state that it is impossible to define “net benefits” without first defining the 

frame of reference. Hence, it is important to decide whether net benefits are being measured from the view 

of the individual, organisation, industry or in a national sense. The IS Success Model is valuable in 

directing us to set the high level objectives of ESET. 

Evaluation of an ES also involves identifying improvements that must be made to such systems to 

enhance the quality of decisions made, besides giving a measurement of organisational fit and net benefits 

that accrue from using the system [9,28,93]. Net benefits of ES have been measured at strategic, managerial 

and organisational levels [25,74]. ES benefits can be measured in terms of the primary value-drivers 

identified as informate, integrate and optimise [24]. ES have also been evaluated from both financial and 

non-financial perspectives to capture value derived from both aspects [19,25,68,72,83]. For example, some 

ES evaluation models used a balanced scorecard approach [19,55,68,72] while others used a critical 

success factors approach [39,52,60,92].  

Evaluation models used for SCM and SCMS also include, measuring SCM performance at 

strategic, tactical and operational levels [31,33] and from financial and non-financial perspectives [18]. 

Many SCM/SCMS evaluation models have used various combination of approaches, techniques and 

performance perspectives, such as the balanced scorecard approach combined with an analytical hierarchy 

process approach, at the three management levels [76].   
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Evaluation methods used in IS, ES and SCM were investigated, through various perspectives and at 

different granularity levels. These various models, although contributing in many ways, needed to be 

defined with more granularity for ESET. Hence, to provide this granularity we turned to the Supply Chain 

Council’s SCOR (Supply Chain Operations Reference) Model, currently being used to evaluate SCM in 

many organisations [86,87]. 

SCOR spans from establishing an SCM strategy for the individual organisation to dealing with the 

more granular performance metrics and their corresponding SCM processes [13,86,87]. This detail is what 

is required for ESET. It is recognised that SCOR is only a guideline, that it is not comprehensive, and that 

it must be selectively applied to suit an organisation [86,87]. We found SCOR to comprise a fairly robust 

set of customisable SCM processes, performance attributes, and metrics at a granularity level suitable for 

the intents of ESET, yet to be used with awareness of its limitations.  

It was useful to investigate the implications of using different methods to measure ES and SCM 

performance. However, we found that evaluating the performance of an ES in supporting SCM, was less 

well researched [22,85,96]. The frame of reference of the IS measurement as specified by Delone and 

McLean, needs to be set at the organisational level in ESET [25]. ESET’s performance indicators if defined 

using SCOR at the operations level and aggregated to get the organisational level measurement, can 

address the six success factors defined by the Delone and McLean’s model as well as both financial and 

non-financial dimensions [19, 25].  

4. DESIGN AND DEVELOPMENT OF ESET 

Building and evaluating IS artefacts have been carried out for many years in IS research 

[8,29,36,47,64,78,79,81,95]. Two well-known methodologies using this approach are the multi-

methodological information systems (MMIS) research [64] and the design science research (DSR) 

methodologies [8,36,95].  Key objectives of this type of research are to solve complex organisational and 

managerial problems through designing and building IS artefacts for “utility” [8,36,64,78,95] and/or, to 

explore and define “truths” about IS, its frameworks or their development processes.  
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Building and evaluating artefacts in IS research is rooted in natural science [78,79,95], unlike the 

quantitative and qualitative approaches in IS research, which are based on social science research. Although 

theory building is not the main aim of such IS research methodologies, incorporating proven theories or 

frameworks in the artefact’s design is considered important [95]. The evaluation methodology used must 

justify the utility of an artefact built for a pre-defined purpose. Hence, methods involving explorative 

evaluation are often preferred over quantitative methods in evaluating a newly built IS artefact [43,86].  

Guided by these principles, and using the General Systems Theory (GST) as a basis [15], we built ESET for 

the key purpose of evaluating support given by an ES to SCM, and validated the artefact further by using a 

qualitative approach. GST was used in ESET, to identify the inputs, generate outputs and feedback. 

Considering the requirements elucidated above from past literature and field observations carried 

out in six organisations, we derived the high level requirements of ESET (Table 1-key objectives).  The 

focus of ESET is to identify the organisation’s SCM strategy first, and then methodically explore existing, 

and non-existing but required, links between SCM and ES processes. Measuring how well such support is 

given at each process point and then aggregating a composite high-level measure of how well an 

organization’s ES supports its SCM should be provided by ESET. Generating business analytics to explain 

and diagnose weak process support points, will enable management to select ES software or take remedial 

measures to enhance an ES in order to better support SCM. 

Table 1: Summarised requirements of ESET 

(Requirements supported by literature are cited; FO - Field Observations; new concepts are requirements derived in this study) 

 Requirements 
Identified 

 

Description 

1 Key objectives of 
ESET 

• To facilitate capturing the SCM strategy of an organisation [86,87] 
• To provide a composite high-level measure of ES support given to SCM [85,96] 
• To facilitate methodically exploring links that exist between SCM and ES [86,87]  
• To provide business analytics to diagnose weak process points in ES - SCM [FO] 
• To design ESET for business executives’ ease of use [FO] 
• To provide diagnostics to enhance support given from ES to SCM [FO] 
 

2 Key visualisation 
requirements 
 
 
 

• To allow management to articulate the SCM strategy [86,87, FO] 
• To identify SCM processes needing support from ES [85,96, FO] 
• To identify persons responsible for SCM processes needing support from ES [FO] 
• To include an intelligent visualisation / recommendation base [91, FO] 
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 Requirements 
Identified 

 

Description 

3 A robust data 
repository is 
required 

• To store all general and organisation-specific information on, [86,87, FO] 
o SCM performance strategies  
o SCM measurement metrics  
o Organisational processes that support those selected SCM strategies 
o Persons responsible for specific processes 

• Ability to store, retrieve, share and manage very large amounts of data [47,81,91] 
• To allow an application to mine and display information proactively [69,91] 
 

4 Key solvers 
designed to 
support key 
objectives  

• To calculate a high level measure for the degree of support given to SCM by an 
ES [85,96] 

• To recommend SCM performance metrics corresponding to the organisation’s 
SCM strategies. These metrics are selected from the default knowledge base (or 
user-defined metrics, also included in the knowledge base) [86,87, FO] 

• To recommend enterprise processes corresponding to SCM metrics specified in 
the previous section. These processes are selected from the default knowledge 
base (or user-defined processes in the knowledge base) [86,87, FO]  

• To calculate the level of ES support for each SCM Metric. Input from staff is also 
used to calculate this measure. An aggregation of values obtained will allow the 
high level measure for the degree of support given to SCM by an ES to be 
calculated [86,87, FO] 

 
5 Recommender-

base is closely tied 
to the solver-base 
 

A knowledge-base is needed in ESET along with corresponding solvers [new concept] 
• To comprehensively match enterprise processes with specified SCM metrics  
• To give SCM–ES process specific information. 
• To give system specific user assistance; 
• To give content specific user assistance that supports cognitive understanding  
• To give recommendation for using ESET: to carry out the task at hand 
 

6 User 
requirements 

ESET needs to be an interactive, easy to use system that is also least disruptive to 
users. It generates appropriate visualisations and recommendations for staff carrying 
out diverse ESET related tasks [47,69,81,91] 
 

7 Learning 
component 

The learning component is an important module for any decision support system to 
minimise staff problems: incorporating a learning module in ESET can support 
upskilling staff and thereby motivating them to use most features [new concept, 66] 
 

8 Synchronised 
framework 

As ESET needs all these components to be synchronised to provide stakeholders with 
dynamic recommendations, analysed and customised for user-defined situations, we 
believe a Decision Support System (DSS) [46,64,77,78]- Recommender System 
(RS)[67,69,91] framework will provide an appropriate foundation. 
 

ESET was designed, after investigating many versions of DSS frameworks. The first DSS framework 

presented by Sprague Jnr had a database management system, a model management system and a dialogue 

management system [70,80]. Next, Sprague and Carlson’s DSS framework [81] and the extended 

knowledge base decision support system (KBDSS) frameworks by Klein and Methlie [47] were 

investigated. DSS are defined as highly interactive, computer-based information systems that use interfaces, 

models and solvers together with robust databases, and knowledge bases, and a knowledge engine to solve 
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unstructured and complex problems faced by stakeholders [47]. Currently KBDSS are designed with 

knowledge bases that evolve with use to support users with dynamic personalised recommendations in 

different situations, giving content-based and collaborative user-filtering based (filtered out and filtered in) 

recommendations [66,69]. The foundation of ESET was based on this recommender-driven DSS framework 

[66]. ESET’s components therefore are Users, Model/Solver base, Visualisation base, Interface, and the 

Data / Knowledge base (Table 2). Although the basic components still correspond to the traditional DSS 

frameworks described over thirty years ago, current DSS requirements and functionalities are far more 

advanced, in keeping with advances in technology. Therefore we have extended the traditional DSS and 

included a business analytics module as well as a learning module in ESET’s design (Figure 1).  

 

 

 

Figure 1:  ESET was based on Sprague and Carlson’s DSS framework [81], enhanced to 
give business recommendations and educate users 

Basic components of a 
traditional DSS framework ESET’s Conceptual Enhanced DSS Framework  
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Table 2: The foundation of ESET was designed by extending the Sprague and Carlson (1982) framework [81]– 

to build a DSS framework more appropriate for today. 

DSS 

Component 

Conceptual framework of ESET 

Users Many stakeholders carrying out diverse tasks are catered for in ESET, with required 

recommendations and business analytics. 

Model base/ 

Solver base 

The solver/model base of ESET has three meta-solver modules incorporating data mining and 

business analytics. A number of minor solvers assist the following three main solver modules: 

The Learning Module assists users to learn about ESET or relevant ES-SCM/SCMS tasks.   

The Recommender Module, incorporating a content-based recommender component and 

collaborative filtered-in and filtered-out recommender component, allows dynamic stakeholder-

support to be generated when using ESET.  

The Business Analytics Module generates predetermined and ad-hoc business analytics 

Visualisation 

base 

The visualisation base of ESET contains a meta-visualisation base, with one module for each 

major task: customising, evaluating and providing diagnostics. 

Using the customizing module senior managers are enabled to specify SCM business strategies 

and related performance attributes relevant and unique to their organisation, by selecting from 

the knowledge base or defining new. They will identify other junior staff who will 

systematically select and record all lower level SCM metrics and processes that support the 

SCM business strategy specific to the organisation.  

Using the evaluating module designated employees will rate the quality of information 

supplied by the ES to SCM at each process point. ESET gives guidance for such ratings to be 

given by identifying the data required for each SCM process. All ratings of performance metrics 

given by employees and all communications are recorded in the OLTP database of ESET. 

The diagnostics module triggers four solvers. The first solver calculates a composite high-

level measure to indicate how well the ES of an organisation supports its SCM while the others 

provide further analysis. The second solver generates business analytics to identify SCM 

strategies and sub-goals well-supported or not well-supported by the ES. The third solver 

identifies business processes from which the ES effectively extracts and presents information 

relevant to SCM, and those that do not. The fourth solver processes ad-hoc queries. 

Interface Key objective of the interface design was ease of use. Using a web-server and client architecture, 

the interface was designed for desktop / laptop use, but can be extended to include mobile 

devices in the future. 

Data / 

Knowledge 

base 

The extended DSS structure of ESET has a Domain Knowledge Module that stores SCM 

strategies, SCM metrics and related ES business processes that support SCM. Organisation 

specific information is also stored in this module. Information on user responsibilities and 

ownerships are also recorded. The Domain Knowledge Module includes a data warehouse and a 

knowledge base that support recommender and business analytics generation.  
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5. BUILDING A DEFAULT KNOWLEDGE BASE FOR ESET  

A default knowledge base was included in ESET (Table 2), to avoid a cold start problem common in 

recommender systems [69]. While an ES primarily deals with information management internal to the 

organisation, SCMS focus on information sharing between organisations in the supply chain [17]. In our 

search for generalised knowledge repositories with ES-SCM linkages, we found many studies exploring 

information sharing between ES and SCM/SCMS at different degrees of depth [20,31,35,82,86,87]. Of the 

frameworks studied, we found that the Supply Chain Operations Reference Model (SCOR) was well suited 

for our purposes as it had rigorous detail (Figure 2).  

 
Figure 2: The SCOR Framework (from SCOR version 11 [87])  

SCOR is developed by the Supply Chain Council (SCC), having more than 800 members from 

organisations and educational institutions [84,86,87]. SCC has attempted to standardise SCM performance 

metrics and processes within the SCOR framework [23,41,48,51]. SCOR links four SCM factors, used in 

ESET: SCM processes, performance attributes of those processes, diagnostic metrics to evaluate 

performance attributes, and enterprise processes that impact on performance metrics [51,86,87]. The 

processes, performance-attributes and metrics are hierarchically organised and address both financial and 

non-financial perspectives [87]. Organisations participating in SCM may find it useful to adopt SCOR if 

they are seeking to adhere to standardised SCM processes and performance measurements that synchronise 

with their SCM partners [23,41].  
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SCM requires the management of six key business processes: plan, source, make, deliver, enable, 

and return, as recognised in the SCOR framework (Figure 2) [10,86,87]. The plan process addresses issues 

such as balancing resources with requirements, and aligning supply chain and business plans. The source 

process deals with identifying suppliers, scheduling deliveries, and managing inventories. The make 

process handles production scheduling, quality and performance evaluations, and managing work-in-

progress. The deliver process addresses selection of carriers, routing of shipments, managing warehouses, 

and invoicing customers. The return process is about authorising, scheduling and receiving returns, and 

issuing return credits. SCOR version 11.0 [87], has identified a sixth process known as enable. The enable 

process supports the governance of planning and execution of SCM processes [87]. It deals with 

establishing, maintaining and monitoring information, relationships, resources, assets, business rules, 

compliance and contracts of supply chain. Each key SCM process is decomposed in SCOR to level 2 and 

level 3 sub-processes defining tasks at detailed levels. These sub-processes deal with lower level tasks that 

ultimately contribute to a key SCM process. Organisations strive to achieve continuous exchange of 

information from the most granular low level processes by integrating or synchronising ES with SCMS. 

Together with processes, the SCOR model provides a basis for documenting performance attributes 

of a supply chain and metrics to measure SCM performance [23,56,86,87]. These performance attributes 

are reliability, responsiveness, and agility (customer focused) and costs and asset management efficiency 

(finance and cost focused). Organisations use these key performance attributes to define and develop 

strategies to improve SCM effectiveness. Hence one organisation may select the strategy of becoming a 

low cost provider by concentrating on controlling costs and improving asset management efficiencies, 

while another may choose to compete on the basis of being reliable, responsive and agile. Therefore the 

importance given to each performance attribute and SCM process will vary from organisation to 

organisation [87]. 

 In order to evaluate the performance of a supply chain, SCOR provides performance metrics at 

three levels. Each of the five performance attributes is decomposed into these three levels of diagnostic 

metrics to evaluate and improve supply chain performance. Level 1 metrics are known as the strategic 

metrics or key performance indicators (KPI). These diagnose the overall health of a supply chain. Level 2 
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metrics serve as diagnostics for level 1 metrics, and can be used to identify the performance and gaps in 

performance of a specific level 1 metric. SCOR 11.0 provides 42 level 2 metrics to effectively evaluate the 

management of a specific supply chain. SCC recommends that performance evaluation is done in a 

balanced manner by including at least one metric for each performance measure. The six main processes of 

SCOR and the five main performance attributes do not however match one to one. Several different sub-

processes at levels 2 and 3 may contribute to one performance metric of SCOR.  To understand the metric 

hierarchy, we have provided an example of the performance attribute reliability in Figure 3. 

 

 

 

 

 

 

Figure 3: An abstraction of a metrics hierarchy adapted from the SCOR Model [87] 

The associations between metrics and processes are updated by the supply chain council with each 

revision of SCOR. This framework shows that a vast number of integral processes need to be managed in a 

supply chain. As the focus of ESET is to evaluate how well an ES supports SCM, the granularity provided 

by SCOR is well-suited for the task. 

SCOR has some limitations. Although the processes may be detailed up to 4 levels, it may not 

cover the broad spectrum of business processes in every organisation. The detailed specifications in SCOR 

can be difficult for organisations to comprehend, conform with, and implement. Adapting to SCOR 

revisions can be expensive, complex and labour intensive. Despite these limitations, by selecting processes 

and performance measures as required, organisations can use the SCOR model as a guide to articulate SCM 

strategies and measure SCM performance [86,87].  

Level 2 Metrics:  
RL.2.1 % of Orders Delivered In Full 
RL.2.2 Delivery Performance to Customer Commit Date 
RL.2.3 Documentation Accuracy 
RL.2.4 Perfect Condition 

Level 1 Metric: (only 1 level 1 metric is specified for Reliability) 
        RL.1.1 Perfect Order fulfilment 

Performance Attribute: 
      Reliability  

Level 3 Metrics:  
RL.3.1 …… RL.3.59 
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Application of SCOR to ESET: Our research has been motivated by the need to have a computer-aided 

tool to measure the support given by an ES to SCM, before, during and after implementation of ES and 

SCMS. In order to identify where improvements can be made, organisations must define their own SCM 

strategies, performance metrics and process links in ESET. The tool should also provide KPI-by-KPI 

analysis of the support given, thus identifying business processes and data-points from which information 

flows to the SCM can be improved. The SCOR model comprises a detailed analysis of the ES-SCM 

linkages and provides a robust set of customisable SCM processes, performance attributes, and metrics that 

can be utilised as a “start-up” knowledge-base in ESET. Using SCOR will allow ESET to evaluate systems 

quality, information quality, service quality and net benefits provided by an ES to SCM conforming to 

DeLone and McLean’s “Updated IS Success Model” [25] whilst providing performance measurements 

from many perspectives.  

6. THE IMPLEMENTATION OF ESET 

The evolving prototype of ESET was built using a centralised Oracle database, an HTTP server and the 

4GL “Application Express”. The default knowledge base uses data from SCOR but is customisable. An 

eight step procedure has been developed to apply ESET (Table 3). In steps 1 to 6 using the Customising 

Module, senior managers identify the organisation’s SCM strategies, SCM performance attributes, key 

performance indicators (level 1 metrics) as well as lower level metrics and their related processes. In Step 

7, when using the Evaluation Module, a questionnaire interface customised for each process is generated by 

ESET to facilitate the evaluation (Figure 4). 

Step Objective of step Responsibility ESET functionality 
Step 1 To define and quantify the SCM strategy:  

The CEO describes the SCM organisational 
strategy and then relates this to SCM 
performance attributes. Each performance 
attribute is given as a percentage weighting. 

CEO / Senior 
Management 
Team  

Customising Module: 
SCOR performance attributes from which to select and 
instructions to rate the attributes are displayed. The 
user is also prompted to specify user-defined 
performance attributes as required. 

Step 2 To select KPI or level 1 SCM performance 
metrics:  
Senior management selects from 10 KPI 
specified in SCOR (version 10.0) adding user-
defined KPI as needed. 

Senior 
Management  

Customising Module: 
Descriptions of the KPIs and instructions to select the 
KPIs are given. The user is also prompted to specify 
user-defined KPIs as required. 

Step 3 To select level 2 SCM performance metrics:  
Senior management selects from 42 level 2 
metrics specified in SCOR 10.0 adding user-
defined level 2 metrics as needed.  

Senior 
Management  

Customising Module: 
Descriptions of the level 2 metrics and instructions to 
select the level 2 metrics are given. The user is also 
prompted to specify user-defined level 2 metrics as 
required. 
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Step 4 To select level 3 SCM performance metrics:  
Senior management selects from level 3 
metrics specified in SCOR adding user-defined 
level 3 metrics as needed. 

Senior 
Management 

Customising Module: 
Descriptions of the level 3 metrics and instructions to 
select the level 3 metrics are given. The user is also 
prompted to specify user-defined level 3 metrics as 
required. 

Step 5 To identify relevant SCM processes of the 
organisation:  
Senior management assisted by ESET 
identifies SCM processes.  

Senior 
Management 

Customising Module: 
ESET will provide detailed descriptions of the 5 key 
SCM processes – plan, source, make, deliver and 
return - as well as their sub-processes. 

Step 6 To identify personnel responsible for 
evaluating the ES:  
Persons with knowledge of SCM processes are 
identified. 

Senior 
Management 

Customising Module: 
ESET will prompt and assist the identification of 
persons responsible for each process. 

Step 7 To rate the quality of information provided 
by the ES at each of the process points: 
The level of support provided is expressed as a 
percentage (where the ideal level is 100%).  
Accuracy of information, granularity, format 
and timeliness are considered. 

Relevant 
operational staff 
/ ES experts 
 

Evaluating Module: 
ESET assists operational staff by displaying a profile 
of each process with a description. The information 
inputs and outputs of the process is also given. The 
performance attributes it contributes to and instruction 
on how to rate the performance is provided. 

Step 8 To provide an overall measure of support 
given by the ES to SCM: 
Solvers provide various business analytics. 

Diagnostic 
Module 

Diagnostic Module: 
Uses the solvers to calculate the required results. Drill 
down/ consolidation features are provided in ESET. 

Table 3:  Eight step procedure used by ESET 

 
Figure 4:  Sample ESET screen to evaluate ES support for SCM processes 
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7. CASE STUDY BASED EVALUATION OF ESET 

Two similar organisations from the same industry were selected to evaluate ESET. Both organisations, 

‘ElectraHC’ and ‘EarthChem’, are very large global Fortune 100 companies engaged in ‘engineer-to-order’ 

in a South-East Asian country (names of the organisations were disguised conforming to ethics 

agreements). Although different in size, they had similar SCM strategies, SCM processes, with well-

established enterprise systems from two leading vendors – SAP and Oracle corporations. The profiles of 

these two organisations are given in Table 4. 

 ElectraHC EarthChem 

Industry Engineering, Procurement and 
Construction 

Engineering, Procurement and 
Construction 

Main products 
Hydrocarbon and industrial 
infrastructure such as refineries, petro 
chemical and power plants. 

Chemical processing equipment such as 
bio chemical plants, pressure columns, 
heat exchanges and reactors, industrial 
robotics and machining centres. 

Revenue 3.6 trillion (US) 2 billion (US) 
Profit 550 billion (US) 46 million (US) 
Total Approximation of Full 
Time Employees 6,000 700 

ES Vendor SAP Oracle 
ES Implementation August 2003 January 2008 
ES-SCMS configuration Synchronised Integrated 
ES-SCMS performance Stable Stable 

Table 4:  Profiles of ElectraHC and EarthChem in 2009 

7.1 A pilot evaluation using a case-based approach 

Continuous evaluation and adaptation of an artefact must be done iteratively in DSR [36]. The objective of 

this pilot study was therefore to identify possible enhancements needed in ESET. It was important to use 

two organisations having similar processes to carry out this study, to establish a strong foundation for the 

tool. A quantitative evaluation, can later follow by applying it in many organisations.  

The SCM processes of both organisations are similar. These are, plan:  process customer orders, 

prepare project plans; source: order raw materials, order technician supplies, and manage raw materials; 

make: manage production and execute product inspections; and deliver: ship items and install. Neither 

organisation considered returns as a valuable SCM process. They were confident that guarantees given will 

be safe and will not incur any costs as returns were a rare exception, rather than a rule. Enable was not 

recognised as an SCM process at the time of this study.  
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Results and lessons learnt:  

The pilot study at ElectraHC was done after we had built and populated the default database using 

information available from SCOR. It was possible therefore to check whether the default database was 

acceptable to the organisation and how well they could customise ESET for application.  

• The customising process commenced with a senior manager defining the SCM business strategy. 

ESET assisted the manager by providing step-by-step instructions and SCOR’s definitions of SCM 

performance attributes. In order of importance, Reliability, Cost, Asset Management, and 

Responsiveness were selected. Agility was not considered important. 

• Once the SCM strategy was clear, the KPIs of SCM, also known in SCOR as level 1 metrics, were 

identified by a team of senior managers.  

• ESET next guided the team to specify the key SCM sub-processes of the business and to identify 

staff responsible for those processes. 21 sub processes at level 3 were selected and the staff 

responsible for each of these processes were identified.  
 

Thus ElectraHC found the default database acceptable, and also made the following two suggestions: 

• ElectraHC observed that having to select only from SCOR metrics and processes was too 

restrictive, and recommended that ESET should allow defining their own. As a result ESET now 

has more flexibility and allows user-defined metrics and processes, not available in the default 

database (from SCOR), to be incorporated with ease.  

• As managers using ESET during the pilot study needed guidance from the researchers, the process 

has been streamlined by introducing a clearly defined eight step procedure with system enabled 

recommendations (Table 3). 

Thus the pilot study at ElectraHC contributed to the enhancement of the design and application of ESET, in 

keeping with expectations of DSR. 

7.2  A Case-study based Evaluation of ESET at EarthChem 

The enhanced version of ESET was evaluated in detail at EarthChem. We investigated EarthChem’s ES 

and SCMS through observations, analysis of company documents, and interviews with senior management 

to get a better understanding of how ESET performed.  

The ES of EarthChem has four subsystems: The sales and operations subsystem gives computerised 

support for customer management, customer order management, and order fulfilment. Having a data 

warehouse as its backend, it provides users with access to aggregated operational data integrated from 
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many sources to assist with tasks. The finance and accounting subsystem supports accounting, financial 

control, and financial analysis functions. Comprehensive and systematic financial reports are generated by 

integrating business performance data. The procurement and inventory management subsystem controls 

purchase order management, supplier management, and warehouse management. The production 

management subsystem supports planning, scheduling, manufacturing and quality control (Figure 5).  

 

Figure 5: ES/ERP at EarthChem 

The ES has improved EarthChem’s internal operations and over time, information sharing has been 

extended to external systems augmenting SCM processes, most of which corresponded to processes 

available in the default database of ESET. The SCMS generates inbound orders based on purchase orders 

and outbound orders based on customer orders, automatically releasing them by gathering and analysing 

relevant data in the ES.  

7.3  Management perceptions of the quality and usefulness of its ES  

During the evaluation of ESET at EarthChem, a number of senior managers were interviewed and many 

anecdotal perceptions on support given by EarthChem’s ES to its SCM were noted. The qualitative data 

thus gathered was useful and helped senior management to take a fresh look at their ES-SCM strategies. 

Some examples of management perceptions were:  

• On supply chain reliability: “After the implementation, management felt more confident with 

clients as they could be provided with much richer, accurate and effective information integrated 

and analysed by the ES.”  - Manager, Operational Excellence Team 

• On supply chain responsiveness: “It would be impossible to give a service or a purchase order 

on-time without the new ES.” – Manager, IT Services Team 
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• On supply chain agility: “When data is entered in the ES instead of in spread sheets, 

transparency is ensured and it is automatically shared between permitted internal users and 

external supply chain partners, allowing everyone to react and adapt faster to any changes in the 

supply chain.” – Senior Executive, Customer Relationships Team 

• On supply chain costs: “It is hard to say that the ES-SCM implementation provides direct 

financial benefits to the organisation” – Executive Cost Management Team.  

• On supply chain asset management efficiency: “Inventory cannot be managed at all without the 

ES.”– Executive, Purchasing and Inventory Management  

7.4  Application of ESET in EarthChem 

EarthChem had never developed, had access to, or used any tool to quantify and evaluate the impact ES 

had on SCM performance, although many agreed on the importance of such an evaluation. ESET was 

applied with the commitment of top management, once they understood the workings of ESET and realised 

that ESET could, within a short timeframe, generate measurements beneficial to the organisation.  

In applying ESET at EarthChem the eight step procedure (see Table 3) was followed. In step 1, the 

senior executives defined the SCM strategy of the organisation using only the performance attributes 

available in ESET (from the default knowledge base). Supply chain reliability and responsiveness were the 

most important attributes reflecting management’s perceptions (see Table 5). 

Key SCM performance attributes of EarthChem EarthChem’s  % weightings 
for each performance attribute 

Supply Chain Reliability  28  

Supply Chain Responsiveness  27  

Supply Chain Agility    9  

Supply Chain Costs  17  

Supply Chain Asset Management efficiency  19  

 100  

Table 5:  SCM strategy of EarthChem - applying step 1 of ESET  

In the next three steps (2, 3, and 4) senior managers selected level 1 metrics (KPIs) and their associated 

level 2 and 3 metrics. This selection process was facilitated by ESET displaying the hierarchically arranged 

performance metrics for the three levels, sourced from the default knowledge base. 
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Figure 6:     SCM processes of EarthChem 

Making use of a feature of ESET that allows the addition of user-defined metrics, the managers 

added customer satisfaction as a KPI, a user-defined level two metric (UDRL.2.1). They also specified sub-

metrics of UDRL.2.1 and identified the relationship of each specified sub-metric with relevant SCM sub-
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processes. In step 5, the management team identified SCM processes at levels 1, 2, and 3. A total of 19 

processes at level 3 were considered important (Figure 6). The team also identified operational staff with 

the best knowledge of the information inputs and outputs at each of these process-points (Step 6).  

In step 7 operational staff selected in the previous step, rated the quality of information supplied by 

the ES at each identified process-points. SCM processes affect performance attributes in different ways. 

For example, the evaluation screen presented by ESET for sS3.5 (Figure 4) “verify product / execute 

quality inspection” shows that this process affects only three of the five performance attributes: reliability, 

responsiveness, and cost. Lower level metrics supported by sS3.5 for reliability are “% Orders/lines 

received with correct content” and “% Orders/lines received defect free”; for responsiveness it is, “Verify 

product cycle time”; and for costs it is, “Cost to verify product”.  

The lower section of the screen (in Figure 7) prompts the evaluator to consider whether the ES gives 

sufficient information at the process point to support these lower level supply chain metrics. The “rating 

criteria” column displayed on the screen informs the evaluator of what metrics must be considered by 

displaying this information in an easy to comprehend question format. The evaluator is thus enabled to rate 

the ES support given to specified SCM performance attributes at each process point. If the quality of 

information provided by the ES at a process point was helpful to SCM, a high rating was given by the 

evaluators. Once all the data is gathered ESET produces the business analytics required. 

7.5  Diagnostics provided by ESET in EarthChem 

The most important measurement provided by ESET is the overall indicator of ES support given to 

SCM. In the study done at EarthChem this was 61.68%. This means that the ES supports SCM to a 

reasonable degree but can be improved. Had the ES supported the SCM perfectly, this indicator would have 

been 100%. Next, an analysis of ES support given to SCM by performance attribute was displayed on 

request. A solver in ESET analysed the level of support given by EarthChem’s ES to SCM by aggregating 

the ratings given for each performance attribute across all process points (Table 6). Asset management 

efficiency and reliability were the two performance attributes best supported by the ES. None of the key 
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processes selected by the senior managers had any effect on agility. This is consistent with the SCM 

strategy of the senior management as reflected by a weighting of only 9% given to agility (Table 5). 

Performance 
attribute Result Comment 
Reliability   73.8% 13 SCM processes contributed to this performance attribute. Before weighting 

with the SCM performance attribute ratings, seven processes scored 80% or 
higher indicating that the ES provided information of high quality at these 
points. Three processes scored less than 30% indicating room for improvement. 
 

Responsiveness 58.0% All SCM processes contributed to this result. Six processes scored 80% or 
higher while eight had scores of 50% or lower. 
 

Agility 0.0% None of the SCM processes identified by EarthChem contributed to Agility 
. 

Cost  62.0% Results were somewhat similar to those for Responsiveness. All SCM processes 
contributed to this result. Seven processes scored 80% or higher, while eight had 
scores of 50% or lower. 
 

Asset 
Management 

78.0% Only five of the SCM processes identified by EarthChem had any effect on this 
performance attribute. All processes scored between 60 and 80%. 
 

 

Table 6: Analysis of ES support to SCM by performance attribute for EarthChem 

Finally, a process-wise analysis of support given by the ES to SCM was displayed on request by ESET 

(Table 7). This information is vital to improve the overall quality of support given by an ES to SCM. While 

only two processes received a score of 80% or higher, there were two processes that scored below 45%. 

Process  Score 
D 3.1 Prepare quotation for client 70.0% 
P 2.3 Prepare project plan after client has accepted quotation 55.0% 
D 3.3 Generate project order, commit resources  64.0% 
S 3.1 Identify sources of raw material supplies 72.5% 
S 3.2 Select supplier, request quote, negotiate supply terms 65.0% 
S 3.3 Create purchase order, schedule purchase deliveries 56.7% 
S 3.4 Receive raw materials from supplier 73.3% 
S 3.5 Verify raw material quality 36.7% 
S 3.6 Store raw materials 67.5% 
M 3.1 Supply materials to production line 66.7% 
M 3.4 Receive finished products and conduct quality control 72.5% 
M 3.6 Store finished products 80.0% 
D 3.4 Schedule installation 65.0% 
D 3.6 Route shipments 60.0% 
D 3.9 Pick products 75.0% 
D 3.10 Pack products 80.0% 
D 3.12 Ship products 53.3% 
D 3.13 Receive and verify product by customer 73.3% 
D 3.14 Install product 43.3% 

Table 7: Analysis of ES support to SCM by SCM processes in EarthChem 
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8. DISCUSSION 

The development and implementation of ESET, and its case study based evaluation at two Fortune 100 

companies indicate that such a tool has the potential to provide managers with useful information regarding 

the degree of support their ES gives SCM processes. This case study based approach was especially 

suitable to validate the product before implementing in more organisations. 

Five main learning points resulted from the evaluation of ESET.  First, ESET needed to be easy to 

implement using the eight step procedure. This was true for the EarthChem implementation where it took 

approximately 10 hours of staff time spread over three days to use ESET. A manager of the cost and project 

management team in EarthChem affirmed that “the procedures of ESET’s evaluation methodology were 

simple and fast. It was easier to follow than most complex IS evaluation models, and the disruptions to the 

firm’s operations minimal”.  As ESET was new to the organisation, a lot of time was spent explaining 

“how to use ESET”.  In future this can be done through a workshop supplemented by a video clip to key 

persons using the learning component of ESET.  

Second, we observed in Step 1 of the eight step procedure that senior managers were able to define 

their supply chain strategy and quantify it in a meaningful manner. This confirmed that this key step in the 

process gave direction and provided a solid basis for the procedure.  

Third, senior management of both organizations decided that one of them should be responsible for 

overseeing the complete evaluation process. This person ensured quality control by collecting evidence to 

support ratings given. The researchers have noted this as a worthy future enhancement. 

Fourth, EarthChem appreciated the flexibility of ESET. The procurement manager stated that 

“today’s organisations are varied in their form of operations and management. Thus, a fixed evaluation 

methodology used for every organisation may not work properly. This tool’s strength is that it is flexible 

and we can apply it our way”. Based on these initial evaluations of the tool, it will need to be even more 

flexible so that new criteria can be selected /added to, in this process of evaluation at each data point.  

Fifth, the business analytics provided were useful. The composite indicator of 61.68% showed that 

the ES had room for improvement. The drill-down diagnostics provided by ESET were particularly useful. 
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For example, consider EarthChem’s rating for process S3.5 Verify raw material quality (Table 5). A 36.7% 

score for S3.5 came as a surprise to management who expected a much higher score. On closer 

examination of the rating, managers discovered that the ES did not support any cost saving measures at 

quality control nor provided information to assist staff to plan raw material inspections. 

8.1 Implications for Researchers and Future Directions 

The implications for researchers is that a tool based on accepted SCM principles can be designed, 

developed, and implemented to assess the impact of ES on SCM. It will be especially useful in research 

streams such as Collaborative Planning Forecasting Replenishment (CPFR) systems that network 

organisations through their ES [38]. Future research can examine other models and measures for assessing 

this impact. In addition, more sophisticated analytics could possibly be developed to provide fine-grained 

measures for some of the criteria. Furthermore, more implementation and evaluation processes can be 

investigated to refine the Eight Step Procedure, perhaps adding more flexibility to the use of ESET and 

building on its strengths. 

We need to carry out a quantitative evaluation of ESET in many organisations in the future using a 

similar (but adapted) instrument to that developed by Lin and Shao [50].  Use of ESET in a number of 

organisations in various industries will allow three main streams of research: to improve the development 

and use of ESET; to improve the ability of ES to support SCM; and to learn which configurations of ES-

SCM, are most appropriate in given different situations. It will also allow data analytics on the current state 

of support provided by an ES to SCM, on varying criteria such as different vendor offerings and different 

demographics of organisations. In addition, a resource-based assessment can be developed to evaluate the 

effectiveness of ESET’s Eight Step Procedure  

8.2 Implications for Management 

The main implication for management is that ESET, in initial tests, has been useful in assessing the impact 

of an organization’s ES support for SCM processes. This extends the knowledge that management has at its 

disposal to improve the performance of its supply chain.  More work needs to be done regarding some 

aspects of the tool to improve usability, flexibility, and ease-of application, but initial results indicate that 
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ESET has the potential to be another tool that will help managers improve their SCM, by making 

information transfers from ES to SCM more effective. 

8.3 Limitations of the Research 

ESET has so far been evaluated in two large well established Fortune 100 organisations. However, 

evaluations in a number of organizations of varying sizes and types will be needed to improve the 

generalizability of the tool and the usefulness of its knowledge bases. It may be possible, in future for the 

default knowledge base (built using the SCOR framework) to be replaced by a knowledge base that evolves 

in ESET with use.   

9 CONCLUSIONS 

This paper has described the design, development, implementation, and evaluation of a decision support 

tool (ESET) to assess the impact of an organization’s ES on its supply chain management processes.  The 

design is based on the widely accepted DSS framework which was enhanced to incorporate a learning and 

a business intelligence component within its solver module.  A prototype of the tool was developed with 

the requirements to be flexible to changing environments and needs of SCM. It was also designed to be 

easy to use and implement, and useful to different levels of management. ESET was implemented and 

evaluated in two large Fortune 100 companies. The initial evidence is that the tool and the procedures to 

implement the tool were useful for management in making assessments about the effectiveness of their ES 

in supporting SCM, and that it could be applied in practice with minimum disruptions to operations. This 

ease of application use is beneficial as ESET can then be applied at different points in the lifecycle of such 

systems. The tool was designed to measure performance at the most granular level feasible of an 

organisation’s ES-SCM interactive points. These points of interaction can be decided flexibly in 

accordance with the SCM strategy specified by the organisation’s senior managers. There is more work to 

be done in ESET. For example, useful business intelligence derived by ESET can be enhanced in future 

versions of the tool. It is hoped that this paper will be a catalyst for further development and research into 

tools such as ESET, which facilitate evaluation of other systems. There is additional work to do, but we 
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believe this research adds value for practitioners. It may signal the beginnings of a new research stream for 

DSS researchers - DSS used to assess the impact of one system on another, and enhancing DSS 

frameworks in the future with a learning module and a BI component within its solver base. 
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