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Introduction

According to Mentzer and Konrad (1991), the evaluation of performance is a vital managerial function.
There are many reasons as to why firms measure their performance. Some examples found in the
literature are to see progress, identify success, report performance, evaluate performance, confirm
what is already known, reveal what is not known, understand operating processes, assist operational
personnel, identify problems and bottlenecks, form new objectives and targets, determining future
courses of action and to confirm priorities (Gunnasekaran et al. 2004; Holmberg, 2000; Kennerley and
Neely, 2003).

The purpose of this paper is to provide a comprehensive and innovative performance measurement
framework for a logistics service provider. The framework is supported in a thorough revision of the
existing literature regarding performance indicators system, with particularly significant domain in the
field of logistics and freight transport.

This paper is separated into 2 main sections. The first section will discuss the systematic review
methodology of the logistics performance measurement literature for logistics service provider
combined with a citation network analysis approach. Then, the findings of the review will be presented
through the use of the Pajek software and conclusions will be derived. While the 2" section, a
conceptual theory building is used to develop a framework representing a theory of logistics service
provider performance measurement.

The Systematic Review Methodology

This manuscript follows the guideline provided by Gopal and Thakkar (2012) as well as Hemingway
and Brereton (2009). Figure 1 describes how the articles were selected, evaluated, analysed and
interpreted.

The objective of this systematic review methodology will help identify the research streams related to
performance measurement in the logistic and supply chain context. The first stage of the review
process involved the identification of papers and research reports that were concerned with logistics
and supply chain performance measurement. The authors identified electronic databases and
websites that could provide potentially relevant articles. The following databases were searched:
Emerald, Science Direct, Taylor & Francis, Springer, ABIl/Inform, Scopus and Wiley Online Library.
However, some journals are available in more than 1 database, such as IJPDLM which is published in
Emerald but available in ABl/Inform. To ensure that there has no duplicated journals, ABI/Inform and
Scopus were selected as the main database in this systematic review.
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The period of publication of the journal articles is from 2005 to 2015. 2005 was chosen as the starting
point for the review because it was the year that had the highest number of hits when keywords such
as “Logistics” or “Supply Chain” or “Performance Measurement” were selected. Nonetheless, earlier
literature was also included.

Selection of Databases
ABL/Inform and Scopus

!

2005 to 2015 Collection of Articles < K::ywo_.rd_';: Logistics, Supply chain,
Performance measurement

Eliminating the repeated articles

!

Sorting the final articles based on:
= Journal name

Year

Article type

Research paradigm

Research methodology

Il

Classifying papers based on Gopal
and Thakkar’'s perspectives
- Measuring and metrics
» Enhancing the logistics and
supply chain performance

!

Summarising, classifying and drawing
a map of knowledge structure within
the major domain of reserach

!

Concluding the future research
opportunities for each research domain

Figure 1: Review methodology
Source: adapted from Gopal and Thakkar (2012) & Hemingway and Brereton (2009)

There are three main keywords used in this review “logistics performance measurement”, “supply
chain performance measurement”, “logistics and supply chain performance measurement” and
equivalent keywords are also used for covering all the potential relevant papers. Table 1 summarises
the keywords and the search results. This table shows the number of article identified.

Keywords Equivalent keywords Number of articles
and search strings ABl/Inform Scopus

Logistics Logistics Performance Assessment;

Performance Logistics Performance Evaluation 269 2408

Measurement

Supply Chain Supply Chain Logistics Performance

Performance Assessment; 530 948

Measurement Supply Chain Logistics Performance Evaluation

Logistics and Logistics and Supply Chain Performance

Supply Chain Assessment; 76 132

Performance Logistics and Supply Chain Performance

Measurement Evaluation

Table 1: Search keywords and results (2005-2015)
Source: The Authors
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In total 153 articles published in 99 journals were discovered. In order to reduce the number of
potential papers related to logistics and supply chain performance measurement, the 153 abstracts
were screened and 38 abstracts were determined based on their suitability for inclusion in the
systematic literature review.

The next step was the analysis and interpretation of the selected articles by focusing on the authors,
year of publication, research context (country and industry), objective, methodology, article type, data
collection method, data analysis method, contributions and classification dimension according to Di
Fan et al. (2014). The last step was focused on understanding the structure of the research domains
by following the guideline of Main Path Analysis (MPA) (Colicchia and Strozzi, 2012) with the Pajek
software 4.01 (De Nooy et al., 2005).

Classification of Research Domains

According to the authors initial finding, logistics and supply chain performance can be divided into two
categories: (1) Supply chain measures and metrics and (2) Enhancing the supply chain performance.
The 38 articles were further scrutinized on such perspective. It was observed that there were 16
papers related to enhancing logistics and supply chain performance while 22 papers focused on
supply chain measures and metrics.

In the enhancing supply chain performance perspective, sub-themes were observed such as
performance measurement practices for logistics and supply chain (Wagner, 2008), quality
performance measurement (Shokri et al., 2013), logistics and supply chain performance improvement
(Keebler and Plank, 2009), performance measurement development (Martin and Patterson, 2009),
performance measurement tools (Chia et al., 2009) and impact of measurement system on firm’s
performance (Wong et al., 2014) as shown in figure 2.
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Figure 2: Citation network of the articles in enhancing the supply chain performance perspective.
Source: The Authors
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22 papers looked into logistics and supply chain measure and metrics perspective (Gunasekaran et
al. 2004; Neely et al., 1995; Beamon, 1999) which explored supply chain metrics as shown in figure 3.
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Figure 3: Citation network of supply chain metrics literature
Source: The Authors

Research Streams Path Analysis

Figure 2 and Figure 3 illustrated the structure of two research domains which are enhancing logistics
and supply chain performance as well as supply chain metrics by following Main Path Analysis (MPA)
approach (Colicchia and Strozzi, 2012), the authors used the citation network as the key to link each
article with Pajek software 4.01 (De Nooye et al., 2005).

Reviewing supply chain performance enhancement

There are six research clusters within this domain. The first stream is related to the scope of
performance measurement in logistics and supply chain which was proposed by Mentzer and Konrad
(1991), Dreyer (2000), Zimmermann (2002), Gardner et al. (2005), Singh et al. (2006) and Wagner
(2008). It is about the scope of performance measurement path. The second cluster is focused on
total quality aspect which was proposed by Behara et al. (1995), Shokri et al. (2013) and Bejorklund
and Forslund (2013) where they measured the probability of manufacturing a product or creating a
service through the six sigma concept or zero defects to measure customer satisfaction. The next
research cluster is an efficiency and efficacy in logistics and supply chain management proposed by
Fawcett and Clinton (1996), Ho et al. (2005), Niemi and Hulskonen (2008) and Keebler and Plank in
2009.

The next cluster is related to KPlIs in logistics and supply chain performance measurement which is
proposed by D’Avanzo et al. (2003), Folan and Browne (2005), Sharma and Bhagwat (2007) and
Martin and Patterson (2009). The next identified cluster focused on methodology of performance
measurement as proposed by Clarke and Gourdin (1991), Koota and Takala (1998), Saad and Patel
(2006) and Chia et al. (2009). The last stream is the impact of measurement system on firm’'s
performance as discussed by Wong et al. (2014). The starting point of this cluser came from Wisner
and Fawcett (1991) who identified basic characteristics of world-class manufacturers.
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Reviewing supply chain measure and metrics

This research domain presents only one cluster with three articles that have the most citations. The
first article named “Measuring Supply Chain Performance” by Beamon (1999) who proposed a supply
chain performance measurement stream. This article was used as a reference for developing the
performance measurement system by many practitioners and scholars such as Grimaldi & Rafele
(2007), Van Der Laan et al. (2009), Barros et al. (2011), Forslund (2011), Gou et al. (2013), Jakhar &
Barua (2014), Lee & Wu (2014) and SIMAO et al. (2014).

The second most cited article entitled “A Framework for Supply Chain Performance Measurement” by
Gunasekaran et al. (2004) who proposed a supply chain performance modelling/framework stream.
This article was used as an important reference to asssess performance by scholars such as Seth et
al. (2006), Banomyong and Supatn (2011), Barros et al. (2011), Forslund (2011), Bjorklund et al.
(2012), Constangioara (2014), Jakhar and Barua (2014), SIMAO et al. (2014), Madhavan (2015),
Loos and Rodriguez (2015) and Gong and Yan (2015).

The last seminal paper is entitled “Performance measurement systems design: a literature review and
research agenda” by Neely et al. (1995) who proposed a performance measurement framework. This
paper was cited by academics and practitioners such as Banomyong and Supatn (2011), Forslund
(2011), Jothimani et al. (2014), Simao et al. (2014) and Gong and Yan (2015) in their development
framework.

Beside of using systematic review, the authors still perform the traditional review about LSP

performance measurement and found that

= Knemeyer, et al. (2003) study the perspective of a customer. If the customer perceives that the
LSP focuses on the interaction between the companies and is concerned with winning and
keeping the customer, the relationship can be strengthened.

= Stank et al. ( 2003) examine how relational, operational and cost performance relate to customer
satisfaction, loyalty and market share.

= The internal business perspective translates the customer perspective into what the company
must do in order to meet its customer’s expectations. But the targets for success keep changing;
and thus innovation is needed. For LSP s innovations can include additional activities, regions,
transport modes and communication systems e.g. RFID or WebServices ( Chapman et al., 2003 ,
Lemoine et al., 2003).

= Financial indicators measure if the company’s strategy, implementation and execution contribute
to bottom-line improvement

Proposed Conceptual Framework

The literature overview presented in the previous section supports the view that there are different
points of view (both internal and external) on the company’s performance. The internal point of view is
represented by management and employees within the company. The external point of view shows
the perspective of the customer and the society.

The authors introduce the concept of performance measurement — the integration of environmental,
social, economic and others criteria that allow service providers to achieve long term sustainable
viability — to the logistics literature. Then a proposed framework of logistics performance
measurement and develop performance indices based on logistics service provider's perspective. The
authors conclude by discussing managerial implications and future research directions, including the
further development and testing of the framework.
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Point of

view Internal External

Horizon Management Employees Customer Society

Table 2: LSPs performance measurement point-of-view
Source: The Authors

The vertical axis divides the performance indicators in long-term and short-term. This distinction has
been previously used in other research (e.g. Gunasekaran et al, 2001) and is accepted as a
meaningful division that the decision makers find applicable.

Point of

view Internal External

Horizon Management Employees Customer Society

Long-term

Short-term
(operations)

Table 3: Performance indicators perspective
Source: The Authors

An extra extension has been added for the management point of view, the KPl scheme has been
further split in four categories: Effectiveness, Efficiency, Satisfaction, IT utilisation and innovation.

Point of

view Internal External

Horizon Management Employees Customer Society

Long-term

Short-term
(operations)

4 i Refinement of management poinf-of-view ™.

Effectiveness Efficiency Satisfaction IT utilisation&innovation

Table 4: Management point-of-view
Source: The Authors
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After that the KPlIs for LSP performance measurement were listed as follow.

Internal perspective - Management point of view

Effectiveness

Revenue T

Profit margins T
Capacity utilization 1
E.m per day

Labour productivity T
Price T

Tumowver per km |
Mumber of deliveries T
Benefit per delivery T
Trips per period T
Perfect order fulfilment |

Taotal mumber of orders T

Mumber of customers T

Mumber of new customers
Mumber of regular customers T
Mumber of profitable customers 1
Continuous improvement, mte T
Product range |

Plan fulfilment T

Total leading capacity (for trucks) T
Omn-time delivery performance T

Long term plans availability / development

Market share width T

Mumber of markets that kave been penetated T

Suocessful contacts — %% of successful deals out of the initial offers T
Effectiveness of distribution planning schedule T

%% of orders scheduled to customer request T

% of supplier contracts negotiated meecting  target terms  and
conditions for quality, delivery, flexibility and cost T

Competitive advantage |

Efficiency

Total distribution cost |
Labour utilization T
Owerhead pereentage |
Overtime hours |

e Absent employees |
Salarics and benefits |
Controllable expenses |
Mon-controllable expenses |
Customer service costs |
Omder management oosts |
Imventones |
Mumber of trucks in use |
Total delivery costs |

Average fuel use per km |

Average delivery re-planning time |
Marketing costs |

Failure costs |

Prevention costs |
Appraizal/Inspection costs |

% of failed orders |

%% of realized km owt of planned km T
Performance measurements costs |
Human resounce costs |

Vanahle asset costs |

Fixed asset costs |

Information system costs |

Orwerhead'management’administrative costs |
Cuality of delivery documentation per tneckidnver T
Effectivencss of delivery invoice methods T

P orders  lines received with correct shipping documents T
e product transferred without transaction errors
Itemy'Product/Grade changeowver time |

Order management costs |

Supply chain finance costs |

Total supply chan costs |

Total timee in repair {for trucks ) |

Ratio of realized orders va. requested orders T
Average delivery planning time |

Seafis faction

Attrition of drivers |
Momle, motivation of pesonncl

I

Omn-time delivery performance T
Mumber of customer complains |
Orverall customer satisfaction |

e of ordems scheduled to customer request T
Crverall employees satisfaction T
Uwverall society satisfaction |

IT and innovation

Information system costs |
Up-to-date performmance
imformation availability T
Utilization of I'T egquipment T

IT training costs |

Mumber of new products in the range 1
% of information exchange through [T T
e of emp loyees with [T training T
Availability of IT equipment T

%% of information management asscts used! production assets |
e of mvoice receipts and payments generated via EDI T
Average time for new products development |

Average costs for now product development |

Internal perspective - Employee's point of view

Eompertnp |
Working conditions

Weight to (un load per labour hour |

Salanies and henefits 1

External perspective — Customer”

s paint of view

Transportation price |
Insurance price |
Primary services price |
(ronds safety t

Product varety
Response time |

Transparency for a customer

Possible types of communication

Available types of goods insumance | Omder
aize flexibility

Timeliness of goods delivery|

Services variety T

Order configuration fleibility 1

Possibality to change order details

Additional services price (prority tansportation) |
Contact points {number of people to contact) |

External perspective — Society’s p

wint of view:

Level of COZ emission |
Society satistaction T Wasting
TEE0UTCEs |

Recyeling level |

Employees satisfaction f

Solid particles emission |

Taxes to the national treasury
Participation in charitable actions 1
Reputation of 2 company T

Road maintenance costs |

Disaster risk |

Mumber of available work places t

Competition level among similar companies
Care for animals/children around

Uze of nnevation technologies
Development of innovation technologies
Cooperation with other companies

Summary

This paper used the systematic method to review 38 articles from 28 journals and 2 databases.
Subsequently, these 38 articles are classified into 2 main research domains based on Gopal and
Thakkar (2012). The authors analyzed main path analysis (MPA) by following the guideline from
Colicchia and Strozzi (2012) and used citation network as a key to link each article and conducted by
Pajek software 4.01 (De Nooye et al., 2005) in each research domain.

The analysis shows that there are six research streams in the enhancing supply chain performance
domain and three seminal papers in the supply chain measures and metrics domain. This review also
observed gaps in research areas related to each paths. The first path describe that many
performance dimensions are taken into account. This is the same as in the fourth path which
investigate the use of common measurement metrics in an attempt to determine which one(s) are
most useful for measuring performance but not including the environmental and social perspectives.
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Hence, future research efforts in both these paths should aim to better understand how to measure
environmental and social practices.

The second path is a reflection on how quality management programs can be implemented effectively
through performance measurement. The third path describe how diagnostic and assessment of
logistics and supply chain performance can be done. However, there is a lack of benchmarking
research to identify best practices. The fifth path describes various dimensions of performance but the
measurement methods are restricted to single-firm case studies. The last path of enhancing supply
chain performance domain is limited on how to utilise integrated measures that can highlight the
contribution of corporate goals such as Economic Value Added. Finally, the three seminal papers by
Beamon (1999), Gunasekaran et al. (2004) and Neely et al. (1995) must be referred to when
reviewing supply chain measure and metrics.

This paper is part of ongoing research. Then this proposed conceptual framework will be empirically
validated, to prove this framework into accepted and validated model. Results encourage researchers
and practitioners to be more highlight the importance of framework development over other factors
like developmental strategies, success factors etc which had been the prime focus of earlier
researches.

Based on this research, new performance measurement conceptual framework is proposed for
existing logistics paradigms. The detailed analysis presented in this research paper offers a set of
characteristics and structure that industry as well as academia could use it as a guidance framework
to measure logistics service provider performance.
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