
Int.	J	Sup.	Chain.	Mgt	 		 Vol.	11,	No.	2,	April	2022	

58 

Supply Chain Performance Measurement 
Framework For State-Owned Entities in  

South Africa 
 

Intaher Marcus Ambe#1, Rebecca Setino#2, Ellsworth Chouncey Jonathan#3 
 

#Department of Applied Management, College of Economic and Management Sciences 
University of South Africa, Pretoria South Africa  

 

1ambeim@unisa.ac.za 
2rebecca.setino@webmail.co.za  

3jonatec@unisa.ac.za  
 

Abstract - State-Owned Entities in South Africa remain 
the major contributor toward socio-economic 
objectives, the bottom line, quality, value creation and 
cost savings. Although the National Treasury's Office 
of the Chief Procurement Officer monitors and 
evaluates supply chain performance, there is 
inefficient guidance on executing supply chain 
performance measurements in state-owned entities. 
Therefore, this paper aims to suggest a supply chain 
performance framework suitable for State-Owned 
Entities in South Africa. The manuscript employs a 
theoretical literature review on supply chain 
performance measurement systems and associated 
metrics. Further study using mixed methods or 
qualitative research is recommended to understand 
better the connection between supply chain strategy, 
SCM regulatory frameworks, SCM practices, and 
SCM effectiveness. The paper presents a framework 
that adequately implements supply chain performance 
measurement in state-owned entities. The study's main 
limitation was that it was restricted to SOEs registered 
with the SOEPF; more extraordinary samples from 
various SOEs would have been ideal. It is 
recommended that supply chain managers in state-
owned entities carefully select supply chain 
performance measures.  

Keywords: Supply Chain Management; supply chain 
performance measures; balanced scorecard; state-owned 
entities 

1. Introduction  

In affluent and developing nations, SCM 
frameworks have an uncomfortable relationship 
between public expectations of legislative oversight 
and effectiveness and quality in the resource 

management [1]. It became apparent to many SOEs 
(State-Owned Enterprises) that measuring their 
performance is necessary to attain an efficient and 
productive Supply Chain [2]. Shoddy work, 
incomplete or non-delivery of required goods and 
services, poor quality goods and services, corrupt 
practices, incompetence, and political interference 
and influence still plague SOE procurement [3]. 
Adopting upgraded SCM techniques in this field 
could considerably deal with these issues, especially 
performance. 

With the end of apartheid in 1994, public 
procurement processes in South Africa underwent a 
significant transformation based on fairness and 
equity [4]. According to the Public Sector Supply 
Chain Management Review, the government of 
South Africa is the biggest consumer of services, 
products, and construction work [5]. As a basis, its 
Supply Chain Management policies and legal 
environment should be clear and straightforward to 
ensure that the services required and provided are of 
excellent calibre, reliable, and financially viable [6].  

The Constitution authorises state organs (such as 
departments of government and public enterprises) 
to develop a preferred procurement strategy that 
advances those previously disadvantaged by unjust 
discrimination [7]. For the policy to be enacted, 
section 217(3) requires legislation to provide a 
framework and plan for its implementation [8]. 
Thus, the Preferential Procurement Policy 
Framework Act 5 of 2000 (PPPFA) and the rules 
promulgated under it in provide standards for black 
economic empowerment (BEE) considerations in 
state bids [9].  
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Ref [10] further identified that the following are 
among some of the difficulties encountered in South 
African SOE procurement: 

• Inadequate bidding committees: Failure to 
pursue competitive quotation and bid 
processes; 

• Improper application of the most recent 
specified preference points system; 

• Unqualified suppliers are used, and even if 
they do qualify, they are not taxed 
compliant; 

• Incorrect procurement processes in respect 
of proposal limitations and competitive 
bidding; and  

Little incentive to divert from Supply Chain 
Management processes. 

Some of these shortcomings stem from employees' 
inability to interpret and apply the Supply Chain 
Management regulations [4], which exacerbated 
inadequate policy implementation and operational 
flaws in the Institutional Supply Chain Management 
governance [11]. The untrained may well be 
chastised, but it needs to be highlighted that Supply 
Chain Management actions are undertaken within a 
rigorous and decentralised legal framework [2]. The 
procedure makes it nearly impossible to perceive 
every one of the protocols and the norms of 
legislation and policies. 

Supply chain performance (SCP) plays a significant 
role in South African (SA) State-Owned Entities 
(SOEs) value chain [12], [13] and [14]. However, 
many performance challenges are facing SOEs. The 
service delivery challenges require approaches that 
allow SOEs to attain efficiencies,  

And continuous improvement in their SCM [15]. 
Ref [16] affirms that a well-performing Supply 
Chain is critical for achieving the strategic 
objectives and goals of government institutions; as a 
result, SCP is embedded in the SA Supply Chain 
Management (SCM) framework [15]. In their 
works, [17], [18], [19], [20] and [21] recognised 
SCP measurement as an essential element for the 
improvement of organisational performance.  

SCP measurement will assist SOEs to drive the 
implementation of government transformational and 
corporate strategies through a systematic approach 
to monitoring and evaluating SCM activities [22]. 
Appropriate SCP measures ensure that SCM 
Managers allocate resources effectively in critical 

areas to meet the customers' needs ([20]. Ref [23] 
asserts that SCP measures drive performance SCM's 
involvement towards excellence. SCP measures 
must be designed to provide information about 
supply chain management's value and achievements 
to the internal customer groups and external 
stakeholders [24]. Although a performance 
measurement system exists in SOEs, there is no 
evidence that the SCM unit adequately implements 
such a system. According to [25], SCP measures in 
SOEs lack SCM insight. Also, the supply chain 
achievements in SOEs are not sufficiently reported 
by [16]. 

SCP in SOEs manifests through adverse audit 
findings, non-compliance to government policies 
and regulations, corruption, irregularities, and media 
report [26]. The negative feedback on SCM has 
tarnished SCM's credibility over the years, 
especially in SOEs. Proper SCP measurement will 
ensure efficiency and effectiveness in SCM and 
allow for adequate reporting on successes and value 
created by SCM in SOEs. While there are limited 
studies on SCP measures in SOEs, this paper 
extends the study conducted by ([27]. The report 
recommends that supply chain managers in SOEs 
carefully select SCP measures aligned to their 
organisation's strategic goals to improve the service 
delivery [28]. The paper contributes to the body of 
knowledge on SCP measurement, particularly SOEs 
in South Africa. The remaining sections of the 
document present a background review of supply 
chain management and performance management 
systems, a discussion of supply chain performance 
measures from a SOEs perspective, and a 
framework for linking supply chain performance 
with the balanced scorecard. 

Many countries' economies rely primarily on state-
owned enterprises (SOEs), and they are traditionally 
regarded as being responsible for enhancing social 
benefits [29]. In the last quarter-century, China's 
economy experienced substantial transformation. 
Many state-owned enterprises (SOEs) have had their 
profitable functionalities privatised and listed on the 
stock exchange [30]. 

To be accountable to the public, State-Owned 
Enterprises (SOEs) should establish effective 
governance practices that earn value. [32]. New 
management practices must be used in marketing, 
design, engineering, production, finance, 
accounting, and human resources if the global 
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economy remains competitive [33]. Implementing 
the governance framework and effective control 
processes that empower the governing bodies to 
carry out their fiduciary responsibilities proficiently 
and provide strategic vision, governance approval, 
scrutiny, and accountability was amplified by 
incorporating King IV SOE's supplement [34]. 

2. Literature review 

2.1 Background  

In South Africa, illicit procurement process 
exploitation is a significant cause of inefficiencies 
incurred by the public sector, restricting economic 
growth and compromising service delivery in the 
state-owned enterprises (SOEs) [35]. SOEs have 
inadequate risk management systems, exposing 
them to political influence and perpetuating 
procurement process transgressions. SCM 
performance management is supposed to address 

these constraints because, in most industries, it is 
pursuing its objectives - examining efficiency in 
segregation, without inquiring if that effectiveness 
substantially benefits the corporation in achieving 
its strategic objectives [36]. 

Political clout within SOEs is the primary factor 
linked to compromised risk management systems 
[37]. Regardless of the change to improve greater 
transparency and accountability, South African 
SOEs continue to face significant infringement with 
procurement standards and procedures [38].  

In a study conducted by Ref [39] based on 
interviews with different participants in the various 
SOEs in the Gauteng area on the following topics, 
SOEs who do not use an integrated approach to 
performance management face a variety of issues 
that undermine overall performance. This shows that 
an integrated framework will have a challenge.

 

Table 1: Performance constraints 
 

CONSTRAINTS POSSIBLE SOLUTION 

There are many intricate reports What decision-makers ultimately need is a consistent interpretation of 
events and trustworthy dada that is handled systematically across the 
enterprise. Transparent, consistent, and timely reporting was considered 
a privilege 

Measures of esoteric performance The balanced scorecard is an effective and standard method for 
performance measurement. Regrettably, many organisations create 
balanced scorecards focused primarily on a few high-efficiency 
variables that are conceptual and distant from day-to-day procedures. 

Plans and budgets that are unrealistic Every business goes with the flow of budget management, but the 
outcome rarely bears little relationship to what people truly intend to 
happen after all the iterations, consolidation, and fudging 

Incentive programs that do not drive 
behaviour 

Designing metrics that are directly related to the work people do every 
day - and tying them to meaningful incentives - is the secret to success 

Source: [39] 

A complete performance management system is 
proposed to address the constraints discussed above. 
Public procurement in a developing economy, such 
as South Africa, should minimise poverty by 
stimulating sustainable development [40]. 
Businesses adopting a sustainable strategic plan 
commonly employ small senior managers to identify 
their goals through a meticulous planning [41]. 
These teams generally start with a thorough analysis 
of their sector, markets, clientele, products and 
services, opponents, and internal resources and 

capabilities. Operational management acquires a 
comprehensive vision of what success implies and 
how it will be monitored [42]. Eventually, everyone 
appreciates their priorities and is liable for 
accomplishing them. 

Once the strategic priorities and plan have been 
established, it is essential to have the appropriate 
performance analytical framework to identify if the 
targets are being achieved on schedule and with the 
resources assigned to [22]. Incorporating quality 
management is significant in the public sector 
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because failure to respond to risks adequately 
potentially contributes to a crisis in accomplishing 
long-term targets [11]. Performance evaluation in 
best-practice firms is typically limited and restricted, 
with clearly defined objectives. 

SOEs concentrate almost exclusively on financial 
measures. Meanwhile, this approach results in a one-
dimensional perspective [43]. Public officials 
already receive compensation as a reward for the 
activities they provide to SOEs; there is no need to 
be reimbursed for executing a role for which they 
were employed [44]. To minimise these 
expenditures, the government must participate in 
skill enhancement and training of public personnel.  

The government's ownership of SOEs generates 
specific challenges in the SOE regulatory system 
[45]. SOEs report to those in charge of governance 
(the board of directors), who reports to the Minister 
of Public Enterprises, who reports to the Cabinet, 
and who say to Parliament [38].  

SOEs transitioned from a rule-based procurement 
system to an SCM-based procurement system to 
manage public procurement and address 
fundamental best practices such as a need for cost 
efficiency [46]. The introduction of central tender 
boards limited management sovereignty and, 
therefore, distorted areas of accountability by 
eliminating essential powers from the authority of 
administrative heads [47]. The contrary is achieved 
through decentralised SOE SCM procurement 
regimes. 

Following this logic, Minister Gordhan announced 
the creation of the Office of the Chief Procurement 
Officer in his February 2012 Budget Speech 
(OCPO). The OCPO was founded on a concept of 
informational modernism, with information and 
communication technology implemented alongside 
cutting-edge procurement practices to secure 
procedural integrity and efficiency [48]. The OCPO 
has been developing a new centre-led approach, 
which includes a central supplier database and e-
tender portal allowing foremost suppliers' 
registration and information dissemination [49]. As 
transversal contracting signs of progress to 
establishing framework contracts and e-
procurement services, the OCPO sees this as the 
earliest stepping stone toward a government-to-
government electronic commerce platform [50]. 

Legally, this entails greater authority to centralise 
procurement process phases. 

Therefore, the following sections focus on supply 
chain management in SOEs, the supply chain 
performance measurement systems, followed by 
discussions on selected SCP measures.   

2.2 Understanding supply chain 
management from a SOEs perspective 

An efficient SCM assists organisations to obtain 
goods and services at the right place, quantity, the 
right price, and good qualities in the correct position 
[16]. Organisations design SCM strategies to help 
them achieve value and improve operational 
efficiency [51]. In the 2016/17 financial year, the SA 
public sector procurement spent on goods and 
services was over R938 billion, contributing 
approximately 29 per cent of SA's gross domestic 
product (GDP) [52]. Given the high procurement 
spent, public sector SCM is used as a vehicle to 
advance the socio-economic imperatives of the 
country [53].  

The National Treasury continues to strengthen the 
SCM systems at all levels of government, including 
SOEs, to ensure that every cent spent can be 
accounted for. Therefore, the SCM in SOEs is based 
on the National Treasury SCM framework, policies, 
regulations, and guidelines issued from time to time. 
However, when it comes to performance 
measurement, the National Treasury does not 
impose a particular measurement system on the 
SOEs; they support the use of reputable performance 
measurement tools and have considered them in 
developing the performance information guidelines 
[16], hence the choice of BSC for this study. The 
following section provides an overview of SCP 
measurement systems. 

2.3 Supply Chain Performance 
Measurement Systems  

Performance measurement quantifies the strategic 
objectives into operational plans and, consequently, 
day-to-day activities [54]. It simplifies what the 
organisation wants to achieve into a language that 
every employee would understand. The 
performance measures are the key focus areas, while 
the metrics are a detailed list of critical activities to 
be measured with weights [55]. The SCP 
measurement systems are tools organisations utilise 
to track performance against set targets [56]. 
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Various methods are used to measure SCM 
performance includes amongst others, the Activity-
Based Costing (ABC) [57], the Economic Value 
Analysis (EVA), Logistics scorecard, total quality 
management (TQM) [58], the supply chain 
operations reference model (SCOR) ([59]) and the 
balanced scorecard (BSC). Historically, most 
performance measurement systems such as the ABC 
and EVA only focused on cost financial measures 
such as profits margins, return on investment, cash-
to-cash cycle, and customer profitability [60] and 
[61]. It might explain a lack of attention to strategic 
alignment in the SOEs [62]. Currently, most SOEs 
in South Africa use the BSC to measure their 
Procurement performance [61].  

The balanced scorecard was developed in the early 
1990s by Robert Kaplan and David Norton of 
Harvard Business School [63]. According to [64] 
and [65]), a BSC enables organisations to translate 
their strategic vision into measurable actions, 
thereby providing a balanced approach toward 
performance measurement and evaluation. BSC 
views the organisation from the following four 
perspectives, 

• Customer perspectives: A customer is the 
most crucial stakeholder in any 
organisation. The customers' measures 
focus on providing excellent customer 
service and ensuring that the customers' 
needs are sufficiently met and satisfied.  

• Financial perspectives: The financial 
measures indicate whether the 
organisational strategies and plans 
contribute to the triple-bottom-line, return 
on investment, cost reduction and 
profitability. 

• Internal business processes: These 
measures focus on the organisation's 
interior areas to achieve efficiency. 
Providing good quality, reducing cycle 
time, and improving response time are 
essential aspects of internal business 
processes. 

• Learning and Growth: Focuses on human 
capital management, information 
technology and organisation's policies and 
procedures. Human capital is an essential 
asset of organisations. Investment in 

human capital, training and development is 
critical for organisational success. 

The application of BSC to SCM is not new; various 
studies [66] conducted in this area but not in the 
South African Public sector context. According to 
[67], BSC can be successfully implemented in SCM. 
The implementation guidelines are aligned with the 
Government reporting frameworks and with the 
SOE's corporate plans, appropriate metrics are 
selected or designed, and implementation gaps are 
addressed. [63] asserts that the BSC provides a 
balanced approach to measuring performance. 
However, it is unclear whether the SOE's 
Procurement measures are designed to implement 
the strategy and its plans. Therefore, the following 
section provides an overview of crucial SCP 
measures suitable for the public sector.  

2.4 Theories supporting supply chain 
performance measures and metrics 

SCP measures should constantly be benchmarked to 
align with best practices [68]. There are numerous 
studies conducted on SCP measures [69], [70] and 
[71]. According to [70] and [71], many SCP 
measures that are found today were identified 
through the Pittiglio Rabin Todd and McGrath 
(PRTM's) annual surveys conducted in the early 
1990s of which the third survey identified even more 
measures. Ref [71] grouped the SCM measures into 
four (4) categories, delivery performance, flexibility 
and responsiveness, logistics costs, and asset 
management. Ref [71] further assigns the measures 
into business processes: plan, source, make, deliver, 
and overall business processes. In developing the 
framework, Ref [71] recognises the customer, 
shareholders and internal stakeholders as the crucial 
players in SCM. In 1999 Benita M. Beamon set a 
framework for selecting performance measurement 
systems for the manufacturing supply chains [72]. 
The framework grouped the SCM performance 
measures into Resources (R), Output (O) and 
Flexibility (F) [72. The framework was based on the 
fundamental principle that the desired output of any 
organisation will require the use of efficient 
resources. The framework ensures that the measures 
are aligned with the organisation's strategic goals 
[72]. The disadvantage of Beamon's framework is 
that although it considers the different elements of 
SCM, it does not package the measures into various 
echelons of SCM structures.   
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Ref [73] acknowledge that Gunasekaran et al. 
developed an SCM framework better to understand 
the importance of SCM performance measures and 
metrics. The framework classifies the performance 
measures into the three echelons of management: 
strategic, tactical, and operations. Furthermore, 
Gunasekeran et al. operated because performance is 
measured differently at the different levels of the 
organisation. At a strategic group of SCM, the 
expectation is that the performance measures must 
be at a high level and be directly aligned with the 
strategic goals of the organisation [74]. The SCM 
measures are cascaded down to the tactical and 
operational levels. Ref [73] mentions the discussion 
of  Gunasekaran et al. that SCM performance 
measures in planning, source, make and delivery 
based on the manufacturing environment 
background. SCM performance measures cannot be 
developed in a silo but require input from various 
supply chain participants. The Gunasekaran et al. 
framework is internally focused and does not 
integrate the measures concerning the organisation, 
suppliers and customers[73].  

This article also reviewed the framework developed 
by Cai et al. (2009), which systematically improves 
SCM performance indicators. According to [73], 
Cai et al.'s (2009) framework determines the 
relationship between KPIs, evaluates the costs 
associated with accomplishing each performance 
measure, and identifies the gaps in standards. The 
framework focus on evaluating measures and 
continuous improvement. The framework is not 
designed to be able to adjust to change. If one of the 

measures changes, other measures' impact would 
not be the same as before. Therefore, applying the 
same criteria in a changing environment will not 
yield relevant results. The framework also works 
properly in an environment where SCM is already 
fully functional. In evaluating the current challenges 
and criticisms facing public sector SCM, it is 
imperative to understand that SCM operates in a 
dynamic environment and that many factors impact 
SCM performance internally within an organisation 
(dependency on internal partners) and externally 
(dependence on suppliers, customers, legislations, 
economic risks) [75].  

The SCM performance measures were carefully 
selected, considering the environment in which they 
will be applied, especially considering that not all 
SCM measures in literature can be used in SOEs. 
The selection of SCM measures considered the 
approach introduced by Gunasekaran. Ref [54] 
identified a gap in SCM performance measures. 
SOE SCM scorecards did not include cost savings, 
quality, on-time delivery, and efficiency measures. 
Ref [76]) extended SCM performance measures 
scope to include (1) cost measures, (2) compliance 
to policies and regulations, (3) risk measures, (4) 
reporting, (5) time, (6) quality measures, (7) socio-
economic measures and (8) inventory management 
and (9) staff management for the SOEs 
environment. The identified SCM performance 
measures consist of financial and non-financial 
metrics [55]. The table below presents the various 
positions on supply chain performance measures.

 

Table 2 Summary of SCP measures 

Authors Position on SCP measures 

[19] The SCM measures were grouped into four (4) categories: delivery performance, flexibility and 
responsiveness, logistics costs, and asset management.   

[64] categorised supply chain performance measures which are into resources, output and flexibility. 

[74]  classifies the supply chain performance measures into the three echelons of management: strategic, tactical, 
and operations. 

[55]  identified a gap that existed in SCM performance measures, which is that criteria such as cost savings, quality, 
on-time delivery, and efficiency mainly were not included in SOE SCM scorecards 

[77]     extended SCM performance measures scope to include (1) cost measures, (2) compliance to policies and 
regulations, (3) risk measures, (4) reporting, (5) time, (6) quality measures and (7) benchmarking 

Source: [76] 
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Therefore, as indicated in table 2, organisations have 
no clear and unique supply chain performance 
measures. In this paper, we expatiate on the already 
identified SCP measures for SOEs (Setino, 2018) 
and further incorporated an additional three (3), 
which are socio-economic measures, inventory 
management and SCM staff management and 
provide 44 good metrics that can be applied. The 
nine dimensions of SCM performance measures 
considered for this paper are discussed in section 2.4 
and aligned to the balanced scorecard framework.  

2.5 Discussion on supply chain 
performance measures and metrics 
from a SOEs perspective 

This section discusses the nine identified measures 
concerning the South African SOEs.  

In general, SOEs are established to accomplish 
specific objectives, which tend to be associated with 
providing efficient and appropriate public services 
to promote economic growth and development. The 
Department of Public Enterprises in South Africa is 
the government's shareholder representative, 
monitoring jurisdiction for state-owned enterprises 
in vital sectors [14]. Some industries are not directly 
managed by the Department of Public Enterprises 
but rather by several other institutions [78]. The 
vision of the Department of Public Enterprises 
(DPE) is to drive investment, productivity and 
transformation in its portfolio of State-Owned 
Enterprises (SOEs), their customers and suppliers to 
unlock growth, drive industrialisation, create jobs 
and enhance skills [79]. The article briefly discusses 
two SOEs for enhancing SCM's coherence, namely 
Eskom and Transnet. 

Electrical energy is considered a valuable resource 
of energy that is required to fulfil the demand for 
current electricity generation services for a country's 
political and social well-being, reliability, and 
financial growth [80]. South Africa is widely 
recognised as Africa's most significant producer and 
user of electrical energy. Eskom received R31.7 
billion from the National Treasury in 2021/22 and 
R56 billion in 2020/21, subject to conformity with 
the Special Appropriation Act of 2019. Coal 
accounts for over 70% of the primary energy 
generation, and over 90% of electrical energy is 
generated by coal-fired power plants [81]. Because 
of economic factors, the electrical energy source has 
been under increased strain. The rapidly growing 

load demand poses a risk of stability challenges; 
Eskom and South Africa are not immune from such 
risks. 

Until 2007, Eskom employed a decentralised 
procurement system in which procurement options 
were made at the functional level, culminating in 
dispersed and expensive procurement, compared to 
a centralised system in which procurement choices 
are taken throughout one place [82]. Eskom views 
supplier development as reaching SD&L objectives, 
including industrialisation, localisation, 
employment generation, and skills enhancement 
[83]. The holistic awareness of the SCM framework 
provides opportunities for increased electrical 
energy consumption and availability.  

Transnet is a significant South African rail, port, and 
pipeline business with headquarters in 
Johannesburg. It became a limited corporation on 
April 1, 1990, [84], with R61 billion in revenues in 
2015. It has been refurbishing rolling inventory 
(wagons) for many years but has recently 
undertaken a commercial venture, locomotive 
fabrication, under which it is accumulating 
competencies to become competitive. According to 
the DTI, government purchasing power through 
public procurement contributed between 15% and 
25% of GDP in 2016 [85]. 

Transnet Engineering's and Bombardier's initiatives 
to produce locomotives in their factories have 
encountered difficulties, causing congestion and 
severe effects for suppliers incurring production and 
working capital constraints [86]. Transnet's general 
freight business division published a tender in July 
2012 for a significantly larger acquisition of 1064 
locomotives: 599 dual-voltage electric locomotives 
and 465 diesel locomotives [87]. The tenders for 
these locomotives were supposed to finish in 
October 2012, but they were prolonged until 
February 28, 2013, [85]. It is conceivable that this 
was attributable to the fact that the National 
Treasury and Transnet were hashing out the 
provisions of the country's Competitive Supplier 
Development Programme (CSDP) [84]. 

In some instances, both SOEs offer capabilities that 
can benefit the entire value chain but, on the other 
hand, can be harmful to the fiscus and the public's 
interests. Scholars who study these discussions can 
examine this in more detail. 
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2.5.1 Cost measures 

Cost-effectiveness in the SCM context refers to the 
value for money achieved and, to a significant 
extent, avoiding unnecessary costs incurred in the 
supply chain [88]. The cost measures focus on 
extracting value from the purchasing process for the 
benefit of the Citizenry by maintaining a balance 
between the bidding administrative costs, 
compliance costs, premium and the value of the 
goods being procured [88], [89] and [16]. Cost 
measures, therefore, require an SCM practitioner to 
evaluate the efficiency and effectiveness of SCM 
spending and further attempt to assess the efficient 
deployment of financial resources, focusing on 
reducing costs, cost avoidance, cost containment 
and savings ([90]. The following exemplary metrics 
of cost measures can be considered; cost savings 
achieved against a target, cost avoidance percentage, 
cost avoidance percentage, cost changes/variation 
orders percentage, contract variations percentage 
and inventory actuals versus targets percentage. 

 

2.5.2  Compliance measures 

Compliance with Government SCM policies and 
regulations is crucial for achieving good governance 
and socio-economic imperatives [84], [91]. 
Compliance failures sabotage transformation goals 
and delay the development [92]. SCM 
implementation in SOEs should be closely 
monitored to adhere to relevant legislative 
requirements and internal departmental policies and 
procedures [77]. The review process allows the 
manager to gauge compliance early, identify gaps 
and rectify them on time. It will enable the manager 
to determine the level of the team's understanding of 
the processes and the application thereof. The 
examples of performance metrics to be considered 
for compliance include the following, single 
sourcing – how many were done and did they 
comply with the policies, sole suppliers – is their 
motivation to prove that the supplier is the only one 
advertisement of tenders for 21 calendar days, were 
deviations recorded and reported to the treasury, % 
on-time implementation of management actions for 
audit findings,% of contracts awarded through the 
non-competitive process, % spend on black women-
owned entities, % spend on youth-owned entities 
and % spend on localisation. 

 

2.5.3 Risk management measures 

The high dependence of SOEs on SCM exposes 
their organisations to risks such as potential 
reputational risks, compliance risks, service delivery 
failures, service disruptions, financial risks and poor 
quality [93]). Supply chain risks are inevitable but 
can be managed if proactively identified and 
mitigation plans. In executing their duties, SCM 
managers must always think of what could go wrong 
in their supply chain and be fully aware of the 
environment in which they operate and the risk 
exposure. Due to the magnitude of the impact of the 
deviations or failures, the SCM managers must 
identify the potential risks and consequences and 
develop proper mitigation plans to minimise the 
risks' occurrence and impact [94]. All identified 
risks must be captured in the organisation's risk 
register and monitored accordingly. The risk 
management measures are associated with ensuring 
the reduction of the risks. Risk reduction must be 
positioned as a goal and measured, therefore.  

2.5.4 Reporting measures 

The office of the Chief Procurement Officer is 
tasked with monitoring and evaluating the SCM 
performance in government and its entities. 
According to [16], the accounting officer of an 
institution must "establish procedures for quarterly 
reporting to the executive authority to facilitate 
effective performance monitoring, evaluation and 
corrective action. Ref [16] is still developing a 
framework that will standardise reporting of SCM 
across the public sector. Depending on the nature of 
the information, the information will be made public 
monthly, quarterly and annually. Exemplary metrics 
for reporting include annual procurement plans, the 
actual implementation of procurement against the 
procurement plan- Quarterly, acquisitions 
concluded through the deviation procurement 
method, purchases completed through the extension 
or variations of contracts, the number of tenders 
advertised, the current stage of the  

2.5.5 Quality measures 

Generally, goods and services must be of good 
quality and should be worth every penny spent. 
Quality is one of the key elements considered in 
evaluating functionality on bids. [95] prescribe that 
"the minimum qualifying score must not be defined 
so low that it may jeopardise the quality of the 
service required nor so high that it may be restrictive 
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to the extent that it threatens the fairness of the SCM 
system. As much as grade is evaluated for tenders, 
measures must be implemented to assess quality at a 
transactional level. Quality can be measured against 
supplier deliveries based on production or 
operations levels [55]. Quality measures considered 
in SOEs include the number of rejects in goods 
received and the number of rejects in production; the 
metrics are calculated by developing a ratio of 
failures against the total population [77]. The 
measurement of defects received from suppliers can 
be a valuable means of monitoring supplier 
performance. 

2.5.6 Time measures 

The time taken in the SCM process directly impacts 
the service delivery [96]. Many factors contribute to 
time delays in processing procurements documents 
[96], such as a poor response from end-users to 
participate in the tender evaluation process, 
incorrect specifications requiring a tender to be re-
advertised, and the unavailability of members to 
support the procurement process. According to [97], 
time can improve quality, reduce costs, and enhance 
goods and service delivery if managed well. The 
time measures include actual delivery versus 
promised time taken to process requisitions, time 
taken to evaluate and adjudicate tenders and time 
taken with remedial action [92]. Quantifying the 
time taken in different activities will assist 
organisations in unblocking the bottlenecks and 
measuring performance [96]. The performance 
metrics that can be considered in SOE's SCM 
include; actual delivery versus promised (on-time 
deliveries), actual contract end-date versus 
contracted date, time taken to process requisitions 
(reduced Procurement cycle), with expansions based 
on the SOE.  

2.5.7 Socio-economic measures 

Government and SOEs at large utilise SCM as a 
vehicle to achieve the socio-economic imperatives 
[98]. SOEs must design performance measures 
aligned with the socio-economic goals to complete 
the set targets. Examples of performance metrics for 
socio-economic development include % spent on 
black women-owned entities, % spent on youth-
owned entities, % on localisation, % on black youth 
entities, % on QSE/EME and % on black youth 
entities spent on people living with disabilities. 
These measures must be embedded in the SCM 

practitioner's performance contracts, and the criteria 
must be tracked and reported as they drive the SCM 
strategy. 

2.5.8 Inventory Management measures  

Inventory management is primarily part of the 
Logistics Management element of SCM. As a result, 
inventory management performance impacts the 
SCM due to the interrelationship and other ordering, 
pricing, and contracting measures. Inventory should 
be appropriately safeguarded and secured to ensure 
fairness and diligence in the conduct and accounting 
of all scrap business practices adopted and supported 
by duly documented, approved and accessible 
policies and procedures. The following metrics can 
be considered, demand forecast accuracy, inventory 
days, bin accuracy, materials availability (usually 
95%), reduced backorders, ABC analysis applied, 
monitoring of stock levels, adherence to health and 
safety standards, controls for goods receiving and 
issuing of parts and stock counts.  

2.5.9  SCM Human Capital 
Management  

The practical implementation of SCM strategies, 
practices, policies and regulations requires 
competent, ethical, professional and skilled 
employees within appropriate structures [16]. The 
SCM human capital measures are deliberately 
chosen. It goes beyond the costs to include 
knowledge, skills, competencies, and attributes 
inherent to individuals, making it easy to achieve 
personal, economic, and social success [99]. Given 
the strategic importance of SCM, management 
should ensure that teams possess the right skills and 
that the organisation invests in the continuous 
development of related skills ([100]. In terms of 
16A5.1 of the Treasury Regulations [16], "the 
accounting officer or accounting authority must 
ensure that officials implementing the institution's 
supply chain management system are trained and 
deployed under the Framework for Minimum 
Training requirements Deployment issued by the 
National Treasury". Without a well-trained and 
motivated workforce, the effectiveness of SCM in 
government will remain a dream [101]. Practical 
training and development can be implemented 
following a well-structured personal development 
plan. Training is divided into on-the-job and off-the-
job training, which can be conducted internally or 
through an appointed external service provider 
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[102]. The right metrics to measure human capital 
management in SCM include % of implementation 
of the team's development plans (PDPs), the number 

of internal training conducted versus planned, 
number of external training implemented versus 
planned.  

Table.3: Summary of SCP measures and metrics  

Measures Examples of the metrics  Author (s) 

Cost 
• Cost savings achieved against a target 
• Cost avoidance % 
• Cost changes/variation orders 
• Contract variations % 
• Inventory actuals versus targets % 
• Inventories obsolesce 
• The actual price paid versus budget 
• The actual price paid versus market prices  

[103], [16], [16] [101] and  [104] 

Compliance 
• Three quotations process (of all the quotations 

processed in a particular quarter, how many followed 
the three quotes/complied) 

• Single sourcing – how many were done and did they 
comply with the policies 

• Sole suppliers –proof in place 
• Contracts above the value of R10 million (all applicable 

taxes included) may only be awarded the concurrence 
of the relevant treasury  

• Advertisement of tenders for 21 calendar days- 
evidence 

• Deviations recorded and reported to treasury 
• % Of the implementation of management actions for 

audit findings 

[105]), [87], [16] and [106] 

Risk management  
• Risks with valid mitigations 
• % Reduction of risks 
• Supplier risks (financial, technical, price &quality) 
• Service delivery failures, 
• Disruption risks  

[95], [107], [108] and [96]) 

Quality  
• % of rejects in goods received 
• % of rejects in production/operations 
• % of project failures  

[96]. [109], [110] and [89] 

Time 
• Supplier's actual delivery versus promised (on-time-

deliveries) 
• Reduced lead time  
• Actual contract end-date versus contracted date 
• Time is taken to process requisitions (reduced 

Procurement cycle) 
• Time is taken from tender closing until an award 
• The time it takes to sign a contract 
• The time it takes to pay due to invoices due to lack of 

necessary procurement documents 
• Time was taken with remedial action 

[111]), [112], [92], [96], [110] and [89] 

Reporting 
• Annual procurement plans. 
• The actual implementation of procurement against the 

procurement plan- Quarterly. 
• Acquisitions are concluded through the deviation 

procurement method. 

[15] and [100 
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• Acquisitions are concluded through the extension or 
variations of contracts. 

• The number of tenders advertised. 
• The current stage of the Procurement process; 
• Progress made with contract negotiations; 
• Tender awards and values versus advertised tenders 
• Deviations from the Procurement processes; 

Socio-economic 
measures • %spend on black women-owned entities  

• %spend on youth-owned entities 
• %spend on localisation 
• %spend on black youth entities 
• % spend on QSE/EME 
• %spend on people living with disabilities 

[112], [77] and  

[113] 

 

Inventory 
Management • Demand forecast accuracy,  

• inventory days,  
• bin accuracy, 
•  materials availability (usually 95%), 
•  reduced backorders,  
• ABC analysis applied, 
•  monitoring of stock levels,  
• adherence to health and safety standards, 
•  controls for goods receiving and issuing of parts and 

stock counts. 

[16] and [114] 

 

[115] and [116] 

 

SCM Human Capital 
Management • % Implementation of team's development plans (PDPs) 

• The number of internal training conducted. 
• Number of external training  

[104] and [95] 

 

Source: [76]  

SCM performance metrics provided in table 3 are 
examples and are not exhaustive. SCM Managers 
must select measures that are appropriate for their 
organisation. In doing so, [117] warns that 
organisations must not fall into the trap of choosing 
many actions lest they lose focus. SCP measures 
must be a selective few that focus on the 
organisation's critical success areas [118]. The 
selected few must indicate how the organisation is 
performing at any given time.  

3. Proposed framework: Linking 
SCP measures with Balance 
Scorecard  

This article aimed to develop an implementation 
framework for SCP measurement for SOEs in SA. 
Currently, most SOEs in South Africa use the 
Balanced Score Card (BSC) to measure the 
performance of their SCM [54]. While most SOEs 
use BSC as a performance measurement tool, there 
are no guidelines for the SCM Manager on aligning 
the SCP measures with the BSC measures, therefore 
creating a gap [54]. Due to SOEs' diversity and 
complex operations, one set of SCP measures that 

work in one SOE will not automatically work at 
another SOE [118]. Appropriate measures that drive 
the performance and success of the organisation still 
need to be considered [54]. This then calls for SCM 
managers to have a thorough understanding of their 
environments, the strategic objectives of their SOEs, 
the socio-economic goals, the existing gaps and 
develop SCP measures that will help their 
organisation achieve efficiency, effectiveness and 
ultimately organisational performance [22], [118], 
[54] and [36]. The framework provides a variety of 
good metrics suitable for SOEs. The proposed 
framework is based on the work of [101], [119], [74] 
and [54]. The following sections provide a stepwise 
approach to implementing the SCP measurement 
system.  

3.1 Clarify and translate vision and 
strategy  

The alignment of BSC and SCP measures begins 
with a strategic setting process where the 
organisation's vision, mission, and strategic 
objectives are assessed [73]. Ref [54] highlights that 
although they recognise the credibility of the BSC, 
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they insist that SOEs must follow the strategy 
mapping process as outlined in the [119]. The 
strategy mapping process clarifies the performance 
measurement process's inputs, outputs, and 
outcomes. SCP measures should be coherent with 
the SOE's corporate strategies, goals and objectives 
and socio-economic imperatives [28] and [17]. 

3.1.1  Link corporate strategies with SCM 
strategy  

The SOE's corporate strategies and goals must 
influence the SCM strategy and operational plan 
[74]. The SCM Manager must demonstrate how 
SCM will support the organisation to achieve its 
strategic goals, considering the regulatory, 
commercial and socio-economic aspects of [120] 
and [92]. SCM strategies that are not aligned with 
the SOE's strategic goals will lead to a performance 
[77]. The SCM strategy must be cascaded into an 
operational plan that drives the day-to-day activities. 

3.1.2 Selection of appropriate measures 

The Supply Chain strategies must influence what is 
to be measured. There are nine (9) examples of SCP 
measures that have been identified in this article. 
The list of SCP measures is not exhaustive. SCM 

managers can develop additional, more suitable 
measurements for their environment. According to 
[16], the SCP measures can be identified from 
sources such as the Medium-Term Strategic 
Framework (MTSF), strategic plans, policy 
documents and service delivery implementation 
plans. The selected measures must be aligned with 
the strategic objectives of the SOE and should focus 
on the critical areas of success [56]. The selected 
SCP measures must be assigned to the relevant 
management echelons, strategic, tactical and 
operational, to ensure performance and result [97]. 
This ensures that every SCM practitioner is 
answerable for their plans, actions and outcomes 
National Treasury (2002). Individual SCM 
practitioners are accountable to the head of SCM 
and other managers in the SCM [121]. 

3.1.3 Synchronising supply chain performance 
metrics with BSC measures  

The process that follows should be synchronising 
the measures with the performance measurement 
tool, in this case, BSC. The conceptual framework 
(Figure 1.) illustrates how SCP metrics can be 
mapped with the different perspectives of BSC 
measures [19] and [73]

 

Figure 1: Conceptual framework 
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3.1.4 Performance evaluation, feedback and 
continuous learning. 

Most organisations conduct performance 
evaluations quarterly, and organisations do not have 
to wait for three months to evaluate performance. 
According to [79], management must determine the 

reporting frequency. Performance evaluation is a 
continuous process and must be incorporated into 
the manager's day to day activities. Weekly 
monitoring will enable the managers to identify 
deviations from commitments at an early stage and 
rectify them timeously.  

SCM managers and practitioners will use the 
framework to manage SCM performance in SOEs. 
Well-developed SCP measures will assist 
management in recognising excellent and bad SCM 
practices and the results thereof [56].   

4. Limitations of this study and 
further recommendations 

The study's main limitation was that it was restricted 
to SOEs registered with the SOEPF. Senior SCM 
practitioners working for SOEs who are members of 
the SOEPF are among the responses. Using a 
random selection approach, a limited sample of 300 
respondents was picked at random from a larger 
population of 1050 SCM managers. Because the 
sample size was deemed insufficient, the study 
could not be applied to a larger population.  

It is recommended that further studies use different 
research methodologies, mixed methods research or 
qualitative research, which could provide a fuller 
understanding of the relationship between the 
supply chain strategy, SCM policies and regulations, 
SCM practices and SCM performance. The findings 
of this study showed a need for further research in 
exploring the relationships between SCM practices 
(enterprise supplier development, contract 
management, consequence management, and 
information technology) with SCM performance in 
SOEs.  

5. Conclusions  

This article aimed to conduct a theoretical analysis 
of the SCP measures and metrics, identify and 
develop the ones that would be suitable for SOEs, 
and synchronise the selected measures and metrics 
with the balanced scorecard. The objectives of this 
article were achieved as follows; nine SCP measures 
were identified, more than 40 examples of 
performance metrics were determined for each step, 
and finally, a conceptual framework for proper 
implementation of SCP measurement was 
developed. The study went further to outline 
guidelines for implementing the SCP measurement 

system. The SCP measures must be hierarchical and 
cascaded down to the operational level [74]. Due to 
their dynamic environments and different mandates, 
SOEs must select the appropriate SCP measures for 
their entity [69] and [70]. The list of actions 
provided in this article is not exhaustive; However, 
in doing so, they must be careful not to fall into the 
trap of overmeasuring [67]. The BSC tool was 
chosen based on its balanced approach to 
performance measurement. However, this is not to 
say that the BSC is the only model working in SOEs. 
SOEs can consider adopting a hybrid model that 
involves combing the SCOR model and BSC [61]or 
selecting any other SCP tools if they believe the 
existing performance measurement framework by 
the government. The article's intention was not to 
suggest a standardised approach for all SOEs but 
recognise the importance of having a catalogue of 
measures that could serve as a baseline for SCM in 
the SOE environment.  

Referencing 

[1] A. Turrell, “Developing a public value 
healthcare procurement framework,” J. 
Public Procure., vol. 13, no. 4, pp. 476–515, 
2014. 

[2] R. A. Choudhury and M. C. Costa, “Impact 
of government law on edible oil supply chain 
in Bangladesh perspective,” Int. J. Supply 
Chain Manag., vol. 1, no. 1, pp. 33–38, 2012. 

[3] K. Mhelembe and C. Mafini, “Modelling the 
link between supply chain risk, flexibility 
and performance in the public sector,” South 
African J. Econ. Manag. Sci., vol. 22, no. 1, 
pp. 1–12, 2019. 

[4] M. P. Thobakgale, “PUBLIC 
PROCUREMENT AND SOUTH 
AFRICA’S 1996 CONSTITUTION: PANA-
CEA FOR COMBATING 
CORRUPTION?,” J. Public Adm. Dev. 
Altern., vol. 3, no. 1, pp. 41–54, 2018. 

[5] P. H. Munzhedzi, “South African public 
sector procurement and corruption: 
Inseparable twins?,” J. Transp. Supply Chain 
Manag., vol. 10, no. 1, p. 8, Feb. 2016. 

[6] H. Knutsson and A. Thomasson, “Innovation 
in the Public Procurement Process: A study 
of the creation of innovation-friendly public 



Int.	J	Sup.	Chain.	Mgt	 		 Vol.	11,	No.	2,	April	2022	

 
 

71 

procurement,” 
https://doi.org/10.1080/14719037.2013.806
574, vol. 16, no. 2, pp. 242–255, 2014. 

[7] Assembly Constitutional, “STATUTES OF 
THE REPUBLIC OF SOUTH AFRICA-
CONSTITUTIONAL LAW 
CONSTITUTION OF THE REPUBLIC OF 
SOUTH AFRICA NO. 108 OF 1996 [DATE 
OF PROMULGATION: 18 DECEMBER, 
19961 [DATE OF COMMENCEMENT: 4 
FEBRUARY, 15’971 (Unless otherwise 
indicated),” p. 182, 1996. 

[8] C. Tucker and B. Gilfillan, “Public 
procurement in South Africa: overview,” 
2014. 

[9] National Treasury South Africa, Government 
of the Republic of South Africa. 2010, pp. 1–
8. 

[10] D. Fourie, “Ethics in municipal supply chain 
management in South Africa,” Local Econ., 
vol. 33, no. 7, pp. 726–739, 2018. 

[11] M. Chinomona, Richard; Mashele, Faith; 
Chengedzai, “Antecedents of Sustainable 
Procurement and Inclusive Business in South 
Africa,” Int. J. Supply Chain Manag., vol. 10, 
no. 3, pp. 18–35, 2021. 

[12] F. Mashele, R. Chinomona, and C. Mafini, 
“Antecedents of Sustainable Procurement 
and Inclusive Business in South Africa,” vol. 
10, no. 3, pp. 18–35, 2021. 

[13] I. M. Ambe and J. A. Badenhorst-Weiss, 
“Procurement challenges in the South 
African public sector,” J. Transp. supply 
Chain Manag., vol. 6, no. 1, pp. 242–261, 
2012. 

[14] Department of Public Enterprises, State 
Owned Companies under DPE. South 
Africa: Government of the Republic of South 
Africa, 2017. 

[15] A. Chansamut, “The Conceptual Framework 
of Digital Supply Chain for Research 
Management in Higher Education 
Institutions,” vol. 11, no. 1, pp. 82–86, 2022. 

[16] R. of S. A. National Treasury, “Annual 
Performance Plan,” National Treasury 
annual performance plan, 01-Apr-2019. 
[Online]. Available: 
http://www.treasury.gov.za/publications/An
nual Performance Plan/NT APP 2019-
20.pdf. [Accessed: 20-Apr-2022]. 

[17] H. A. Nimeh, A. B. Abdallah, and R. Sweis, 
“Lean supply chain management practices 
and performance: Empirical evidence from 
manufacturing companies,” Int. J. Supply 
Chain Manag., vol. 7, no. 1, pp. 1–15, 2018. 

[18] J. A. Badenhorst, C. Maurer, and T. Brevis-
Landsberg, “Developing measures for the 
evaluation of information flow efficiency in 
supply chains,” J. Transp. Supply Chain 
Manag., vol. 7, no. 1, May 2013. 

[19] [1S. Elgazzar, N. Tipi, and G. Jones, “Key 
characteristics for designing a supply chain 
performance measurement system,” Int. J. 
Product. Perform. Manag., vol. 68, no. 2, pp. 
296–318, Feb. 2019. 

[20] N. S. Tipi and S. Elgazzar, “Considerations 
Towards a Sustainable and Resilient Supply 
Chain: A Modelling Perspective,” Int. Bus. 
Logist. J., vol. 1, no. 1, pp. 6–13, 2021. 

[21] V. Maestrini, D. Luzzini, F. Caniato, P. 
Maccarrone, and S. Ronchi, “Measuring 
supply chain performance: a lifecycle 
framework and a case study,” Int. J. Oper. 
Prod. Manag., vol. 38, no. 4, pp. 934–956, 
Mar. 2018. 

[22] W. K. Loke, N. H. B. Abu, and F. W. Lim, 
“Electrical and electronics global supply 
chain: The significance effect of 
psychological empowerment on 
organizational business performance,” Int. J. 
Supply Chain Manag., vol. 7, no. 1, pp. 65–
76, 2018. 

[23] R. Dubey, A. Gunasekaran, and S. Samar Ali, 
“Exploring the relationship between 
leadership, operational practices, 
institutional pressures and environmental 
performance: A framework for green supply 
chain,” Int. J. Prod. Econ., vol. 160, pp. 120–
132, Feb. 2015. 

[24] I. Ambe, J. Badenhorst-Weiss, E. van Biljon, 
and J. Cilliers, Supply Chain Management - 
A Balanced, 1st ed., vol. 1. Pretoria: Van 
Schaik | Publishers / Uitgewers, 2022. 

[25] R. He, W. Zhu, Z. Feng, and F. Amin, 
“Acknowledgement Title: Supply Side Risks 
Assessment of the Supply Chain-A case 
study of the Supply Side Risks Assessment in 
HUAWEI’s Supply Chain,” 2017. 

[26] M. Pattnaik, “Fuzzy supplier selection 
strategies in supply chain management,” Int. 
J. Supply Chain Manag., vol. 2, no. 1, pp. 30–
39, 2013. 

[27] A. Dolgui, D. Ivanov, and B. Sokolov, 
“Ripple effect in the supply chain: an 
analysis and recent literature,” Int. J. Prod. 
Res., vol. 56, no. 1–2, pp. 414–430, Jan. 
2018. 

[28] F. Saleheen and M. Habib, “Supply Chain 
Performance Measurement Models : A 
Comparative Study,” vol. 11, no. 1, pp. 74–
81, 2022. 

[29] F. Taghizadeh-Hesary, N. Yoshino, C. J. 
Kim, and A. Mortha, “A Comprehensive 
Evaluation Framework on the Economic 
Performance of State-Owned Enterprises,” 
SSRN Electron. J., p. 1, May 2019. 

[30] K. Kim and L. Bui, “Learning from 
Hurricane Maria: Island ports and supply 
chain resilience,” Int. J. Disaster Risk 
Reduct., vol. 39, p. 101244, Oct. 2019. 



Int.	J	Sup.	Chain.	Mgt	 		 Vol.	11,	No.	2,	April	2022	

 
 

72 

[31] G. Chen, M. Firth, and L. Xu, “Does the type 
of ownership control matter? Evidence from 
China’s listed companies,” J. Bank. Financ., 
vol. 33, no. 1, pp. 171–181, 2009. 

[32] K. R. Chauke and K. N. Motubatse, “King IV 
State-Owned Enterprise supplement : the 
impact on the SOE’s approach to governance 
in South Africa,” in The 5th Annual 
International Conference on Public 
Administration and Development 
Alternatives, 2020, pp. 249–258. 

[33] C. Carlson and M. H. R. Bussin, 
“Relationship between executive pay and 
company financial performance in South 
African state-owned entities,” SA J. Hum. 
Resour. Manag., vol. 18, p. 1, 2020. 

[34] S. Kikeri, Corporate Governance in South 
African State-Owned Enterprises. World 
Bank, Washington, DC, 2018. 

[35] M. G. Bird, “State-Owned Enterprises,” in 
The Routledge Handbook of State-Owned 
Enterprises, 2020, pp. 60–72. 

[36] S. Nduhura, Alex; Settumba, JP; 
Molokwane, Thekiso; Lukamba, MT; 
Kyohairwe and E. Mugerwa, Benedict; 
Innocent Nuwagaba, Innocent; Shava, “How 
Public Private Partnerships Support Climate 
Mitigation and Adaptation Agenda in 
Cities,” Int. J. Supply Chain Manag., vol. 11, 
no. 1, pp. 14–27, 2022. 

[37] R. Hamdani and A. R. Albar, “Internal 
controls in fraud prevention effort: A case 
study,” J. Akunt. Audit. Indones., vol. 20, no. 
2, pp. 127–135, 2016. 

[38] D. Fourie and W. Poggenpoel, “Public sector 
inefficiencies: Are we addressing the root 
causes?,” 
https://doi.org/10.1080/10291954.2016.116
0197, vol. 31, no. 3, pp. 169–180, Sep. 2016. 

[39] L. Myeza, N. Nkhi, and W. Maroun, “Risk 
management factors contributing to 
transgressions in the procurement practices 
in South African SOEs,” J. Account. Emerg. 
Econ., vol. 11, no. 5, pp. 735–751, 2021. 

[40] [X. Koufteros, A. Verghese, and L. 
Lucianetti, “The effect of performance 
measurement systems on firm performance: 
A cross-sectional and a longitudinal study,” 
J. Oper. Manag., vol. 32, no. 6, pp. 313–336, 
2014. 

[41] Y. Jiao and P. Ye, “Public pension fund 
ownership and firm performance,” Rev. 
Quant. Financ. Account., vol. 40, no. 3, pp. 
571–590, Apr. 2013. 

[42] L. Björk, S. Szücs, and A. Härenstam, 
“Measuring capacity to perform across local 
government services - managers’ 
perceptions,” Int. J. Public Sect. Manag., vol. 
27, no. 1, pp. 26–38, 2014. 

[43] C. Scheuer et al., “Disentangling inclusion in 

physical education lessons: Developing a 
resource toolkit for teachers,” in Physical 
Education and Sport for Children and Youth 
with Special Needs Researches – Best 
Practices – Situation, G. Balint, B. Antala, C. 
Carty, J.-M. A. Mabieme, I. B. Amar, and A. 
Kaplanova, Eds. Slovak Scientific Society 
for Physical Education and Sport and FIEP, 
2021, pp. 343–354. 

[44] N. Vejaratnam and Z. F. Mohamad, “A 
systematic review of barriers impeding the 
implementation of government green 
procurement,” J. Public Procure., vol. 20, 
no. 4, pp. 451–471, 2020. 

[45] S. Picazo-Vela, I. Gutiérrez-Martínez, F. 
Duhamel, D. E. Luna, and L. F. Luna-Reyes, 
“Interorganizational collaboration and value 
creation in digital government projects,” 
ACM Int. Conf. Proceeding Ser., vol. 27-30-
May-2015, pp. 133–139, May 2015. 

[46] R. Brunette, J. Klaaren, and P. Nqaba, 
“Reform in the contract state: Embedded 
directions in public procurement regulation 
in South Africa,” Dev. South. Afr., vol. 36, 
no. 4, pp. 537–554, 2019. 

[47] I. M. Ambe and J. A. Badenhorst-Weiss, 
“Procurement challenges in the South 
African public sector,” J. Transp. Supply 
Chain Manag., vol. 6, no. 1, pp. 242–261, 
2012. 

[48] M. R. Selomo and K. K. Govender, 
“Procurement and Supply Chain 
Management in Government Institutions: A 
Case Study of Select Departments in the 
Limpopo Province, South Africa,” Dutch J. 
Financ. Manag., vol. 1, no. 1, p. 37, 2016. 

[49] K. Hansson, A. Talantsev, J. Nouri, L. 
Ekenberg, and T. Lindgren, “Open 
government ideologies in post-Soviet 
countries,” Int. J. Electron. Gov., vol. 8, no. 
3, pp. 244–264, 2016. 

[50] J. Bertot, E. Estevez, and T. Janowski, 
“Universal and contextualized public 
services: Digital public service innovation 
framework,” Gov. Inf. Q., vol. 33, no. 2, pp. 
211–222, Apr. 2016. 

[51] W. M. J. Hugo, J. A. Badenhorst-Weiss, and 
E. H. B. van Biljon, “Purchasing and supply 
management. Pretoria: Van Schaik,” 2011. 

[52] L. Turley and O. Perera, “Implementing 
Sustainable Public Procurement in South 
Africa: Where to start | Policy Commons,” 
Policy Commons, 23-May-2014. [Online]. 
Available: 
https://policycommons.net/artifacts/614829/
implementing-sustainable-public-
procurement-in-south-africa/1595230/. 
[Accessed: 20-Apr-2022]. 

[53] I. M. Ambe, “THE PERSPECTIVES OF 
SUPPLY CHAIN MANAGEMENT IN THE 



Int.	J	Sup.	Chain.	Mgt	 		 Vol.	11,	No.	2,	April	2022	

 
 

73 

PUBLIC SECTOR,” J. Contemp. Manag. 
DoE, vol. 9, pp. 132–149, 2012. 

[54] K. Manjunatha, “Business logistics,” 
Vikalpa, vol. 31, no. 4, pp. 143–148, 2006. 

[55] W. Pienaar and J. Vogt, Business Logistics 
MANAGEMENT, 5th ed. Cape Town: 
Oxford Press Southern Africa, 2016. 

[56] A. May, A. Anslow, U. Ojiako, Y. Wu, A. 
Marshall, and M. Chipulu, “Optimisation of 
key performance measures in air cargo 
demand management,” J. Transp. Supply 
Chain Manag., vol. 8, no. 1, Mar. 2014. 

[57] A. A. Hamid, A. G. A. Naseib, and E. A. E. 
Eshag, “The mediating role of value co-
creation on the relationship between 
structural supply chain orientation and 
marketing adaptiveness: A structural 
equitation model,” Int. J. Supply Chain 
Manag., vol. 7, no. 1, pp. 112–129, 2018. 

[58] S. Balaji and S. Ramachandran, “Total 
quality management in passenger transport,” 
Int. J. Supply Chain Manag., vol. 7, no. 1, pp. 
135–136, 2018. 

[59] C. Bai, J. Sarkis, X. Wei, and L. Koh, 
“Evaluating ecological sustainable 
performance measures for supply chain 
management,” Supply Chain Manag., vol. 
17, no. 1, pp. 78–92, Jan. 2012. 

[60] M. S. Sodhi, B.-G. Son, and C. S. Tang, 
“Researchers’ Perspectives on Supply Chain 
Risk Management,” Prod. Oper. Manag., 
vol. 21, no. 1, pp. 1–13, Jan. 2012. 

[61] E. N. Ntabe, L. LeBel, A. D. Munson, and L. 
A. Santa-Eulalia, “A systematic literature 
review of the supply chain operations 
reference (SCOR) model application with 
special attention to environmental issues,” 
Int. J. Prod. Econ., vol. 169, pp. 310–332, 
Nov. 2015. 

[62] P. J. Birrell and C. M. Bruns, “Ethics and 
Relationship: From Risk Management to 
Relational Engagement,” J. Couns. Dev., vol. 
94, no. 4, pp. 391–397, Oct. 2016. 

[63] C. Busco and P. Quattrone, “Exploring How 
the Balanced Scorecard Engages and 
Unfolds: Articulating the Visual Power of 
Accounting Inscriptions,” Contemp. 
Account. Res., vol. 32, no. 3, pp. 1236–1262, 
Sep. 2015. 

[64] R. Kober and D. Northcott, “Testing cause-
and-effect relationships within a balanced 
scorecard,” Account. Financ., vol. 61, no. S1, 
pp. 1815–1849, Apr. 2021. 

[65] I. Wiley, John & Sons, “Cascading the 
Balanced Scorecard to Build Organizational 
Alignment,” Balanc. Scorec. Step-By-Step, 
pp. 199–219, Aug. 2015. 

[66] N. Rompho, “Why the Balanced Scorecard 
Fails in SMEs: A Case Study,” Int. J. Bus. 
Manag., vol. 6, no. 11, pp. 39–46, Nov. 2011. 

[67] I. Kefe, “The determination of performance 
measures by using a balanced scorecard 
framework,” Found. Manag., vol. 11, no. 1, 
pp. 43–56, Mar. 2019. 

[68] R. Lueg, “Strategy maps: The essential link 
between the balanced scorecard and action,” 
J. Bus. Strategy, vol. 36, no. 2, pp. 34–40, 
Apr. 2015. 

[69] G. Naro and D. Travaillé, “The role of the 
balanced scorecard in the formulation and 
control of strategic processes,” J. Appl. 
Account. Res., vol. 12, no. 3, pp. 212–233, 
2011. 

[70] D. J. Cooper, M. Ezzamel, and S. Q. Qu, 
“Popularizing a Management Accounting 
Idea: The Case of the Balanced Scorecard,” 
Contemp. Account. Res., vol. 34, no. 2, pp. 
991–1025, Jun. 2017. 

[71] V. Maestrini, D. Luzzini, P. Maccarrone, and 
F. Caniato, “Supply chain performance 
measurement systems: A systematic review 
and research agenda,” Int. J. Prod. Econ., 
vol. 183, pp. 299–315, Jan. 2017. 

[72] C. Bode and S. M. Wagner, “Structural 
drivers of upstream supply chain complexity 
and the frequency of supply chain 
disruptions,” J. Oper. Manag., vol. 36, pp. 
215–228, May 2015. 

[73] J. Sutduean, A. L. Prianto, and K. 
Jermsittiparsert, “The Moderating Role of 
Marketing Communications in the 
Relationship between Supply Chain 
Integrations and Supply Chain 
Performance,” Int. J. Innov. Creat. Chang. 
www.ijicc.net, vol. 5, no. 2, 2019. 

[74] M. A. Bellamy, S. Ghosh, and M. Hora, “The 
influence of supply network structure on firm 
innovation,” J. Oper. Manag., vol. 32, no. 6, 
pp. 357–373, 2014. 

[75] S. M. Qrunfleh, “Alignment of Information 
Systems with Supply Chains: Impacts on 
SupplyChain Performance and 
Organizational Performance,” The 
University of Toledo, 2010. 

[76] R. Setino, I. M. Ambe, and E. Jonathan, 
“Supply chain management practices in 
state-owned enterprises environment,” Risk 
Gov. Control Financ. Mark. Institutions, vol. 
6, no. 4Continued3, pp. 380–391, Sep. 2016. 

[77] R. Setino, “ALIGNMENT OF SUPPLY 
CHAIN MANAGEMENT PRACTICES 
WITH POLICIES AND REGULATIONS 
IN STATE OWNED ENTITIES IN SOUTH 
AFRICA,” University of South Africa, 2018. 

[78] S. Farrell, “Ports Regulation : Global 
Experience and its Applicability to South 
Africa,” Sheila Farrell Assoc. 19 Novemb., 
2013. 

[79] M. H. Kanyane and K. Sausi, “Reviewing 
State-Owned Entities’ Governance 



Int.	J	Sup.	Chain.	Mgt	 		 Vol.	11,	No.	2,	April	2022	

 
 

74 

Landscape in South Africa,” African J. Bus. 
Ethics, vol. 9, no. 1, Dec. 2015. 

[80] E. C. Jonathan, C. Mafini, and J. Bhadury, 
“Supply chain risk mitigation in South 
Africa: a case study of Eskom,” 
Benchmarking, 2019. 

[81] I. van de Poel, “Nuclear energy as a social 
experiment,” Ethics, Policy and 
Environment, vol. 14, no. 3. pp. 285–290, 
2011. 

[82] M. E. Mbiko, T. Mbara, and E. Swanepoel, 
“Cross-departmental collaboration in 
strategic sourcing as a catalyst for supplier 
development: The case of Eskom,” Acta 
Commer., vol. 17, no. 1, pp. 2413–1903, Jan. 
2017. 

[83] J. Madzimure, C. Mafini, and M. Dhurup, 
“E-procurement, supplier integration and 
supply chain performance in small and 
medium enterprises in South Africa,” South 
African J. Bus. Manag., vol. 51, no. 1, p. 1, 
Sep. 2020. 

[84] M. P. FICK and A. J. BUYS, 
“TECHNOLOGY MANAGEMENT: BEST 
PRACTISES OF THE SOUTH AFRICAN 
AUTOMOTIVE SUPPLIER INDUSTRY,” 
2010, pp. 313–331. 

[85] M. Schaffer, A. Steenkamp, W. Flowerday, 
and J. G. Goddard, “Innovation activity in 
South Africa: Measuring the returns to 
R&D,” 2017. 

[86] D. Fourie and C. Malan, “Can public 
procurement requirements for railway 
transport promote economic and social 
sustainability in south africa?,” Sustain., vol. 
13, no. 21, p. 1, 2021. 

[87] S. Madonsela, “Critical Reflections on State 
Capture in South Africa,” Insight on Africa, 
vol. 11, no. 1, pp. 113–130, 2019. 

[88] P. H. Munzhedzi, “South African public 
sector procurement and corruption: 
Inseparable twins?,” J. Transp. Supply Chain 
Manag., vol. 10, no. 1, p. 8, Feb. 2016. 

[89] H. N. Ngugi, R. N. Mutuku, and Z. A. Gariy, 
“Effects of Sand Quality on Compressive 
Strength of Concrete: A Case of Nairobi 
County and Its Environs, Kenya,” Open J. 
Civ. Eng., vol. 04, no. 03, pp. 255–273, 2014. 

[90] C. A. Odera and F. N. Karanja, “Leveraging 
GIS in Supply Chain Management for 
Floriculture Application: Nairobi County, 
Kenya,” J. Geogr. Inf. Syst., vol. 11, no. 03, 
pp. 389–404, 2019. 

[91] N. K. Dev, R. Shankar, R. Gupta, and J. 
Dong, “Multi-criteria evaluation of real-time 
key performance indicators of supply chain 
with consideration of big data architecture,” 
Comput. Ind. Eng., vol. 128, pp. 1076–1087, 
Feb. 2019. 

[92] P. R. C. Gopal and J. Thakkar, “A review on 

supply chain performance measures and 
metrics: 2000-2011,” Int. J. Product. 
Perform. Manag., vol. 61, no. 5, pp. 518–
547, Jun. 2012. 

[93] CIPS, “Ethical and Sustainable,” Chart. Inst. 
Purch. Supply, vol. 2013, p. 32, 2013. 

[94] M. A. Gandhi and S. Sharma, “A review of 
research methodologies linking green supply 
chain practices and green supply chain 
performance,” Int. J. Supply Chain Manag., 
vol. 3, no. 4, pp. 57–62, 2014. 

[95] National Treasury, “Preferential 
Procurement Policy Framework Act, 2000,” 
Gov. Gaz., no. 40553, pp. 20–30, 2017. 

[96] A. Kumar, A. Nair, and J. Piecha, 
“Measuring efficiency in international public 
procurement,” J. Public Procure., vol. 15, 
no. 3, pp. 365–389, 2015. 

[97] K. Sriyogi, “Internal Benchmarking of 
Supply Chain Performance Measures 
Evidence from Selected Organizations,” IUP 
J. Supply Chain Manag., vol. IX, no. 1, pp. 
40–71, 2012. 

[98] I. M. Ambe, “Public procurement trends and 
developments in South Africa,” 
Pressacademia, vol. 3, no. 4, pp. 277–277, 
2016. 

[99] N. Mohammad, A. I. Che-Ani, and R. A. O. 
K. Rakmat, “Causes and effects of variation 
orders in the construction of terrace housing 
projects: A case study in the State of 
Selangor, Malaysia,” Int. J. Supply Chain 
Manag., vol. 6, no. 1, pp. 226–232, 2017. 

[100] A. T. Makulova, G. M. Alimzhanova, Z. M. 
Bekturganova, Z. A. Umirzakova, L. T. 
Makulova, and K. M. Karymbayeva, 
“Theory and Practice of Competency-Based 
Approach in Education,” Int. Educ. Stud., 
vol. 8, no. 8, Jul. 2015. 

[101] M. N. M. Nawi, M. Songappenm, S. 
Nadarajan, S. H. Ibrahim, and R. Mustapha, 
“Procurement performance and supplier 
management measurement issues: A case of 
Malaysian private company,” Int. J. Supply 
Chain Manag., vol. 6, no. 1, pp. 246–253, 
2017. 

[102] W. N. Osman, M. N. M. Nawi, R. Saad, and 
R. Ismail, “Factors affecting systematic 
implementation of reduce and recycle in 
construction industry,” Int. J. Supply Chain 
Manag., vol. 6, no. 1, pp. 270–278, 2017. 

[103] A. B. Lopes de Sousa Jabbour, C. J. 
Chiappetta Jabbour, M. Hingley, E. L. 
Vilalta-Perdomo, G. Ramsden, and D. 
Twigg, “Sustainability of supply chains in 
the wake of the coronavirus (COVID-
19/SARS-CoV-2) pandemic: lessons and 
trends,” Mod. Supply Chain Res. Appl., vol. 
2, no. 3, pp. 117–122, 2020. 

[104] A. Anane and G. Kwarteng, “Prospects and 



Int.	J	Sup.	Chain.	Mgt	 		 Vol.	11,	No.	2,	April	2022	

 
 

75 

Challenges of Procurement Performance 
Measurement in Selected Technical 
Universities in Ghana,” Asian J. Econ. Bus. 
Account., pp. 1–18, Dec. 2019. 

[105] B. M. Ratemo and D. N. Karanja, “Effect of 
Regulatory Compliance on the relationship 
between Public Procurement of Innovation 
and Supply Chain Performance,” Int. J. Sci. 
Res. Manag., vol. 5, no. 9, pp. 7040–7046, 
Sep. 2017. 

[106] Engel, “済無No Title No Title No Title,” 
Pap. Knowl. . Towar. a Media Hist. Doc., 
2014. 

[107] D. Ivanov and A. Dolgui, “A digital supply 
chain twin for managing the disruption risks 
and resilience in the era of Industry 4.0,” 
Prod. Plan. Control, vol. 32, no. 9, pp. 775–
788, 2021. 

[108] M. Herburger and A. Omar, “Connecting 
Supply Chain Management to 
Cybersecurity,” in Cyber Security and 
Supply Chain Management, WORLD 
SCIENTIFIC, 2021, pp. 13–30. 

[109] A. Dolgui, D. Ivanov, and B. Sokolov, 
“Ripple effect in the supply chain: an 
analysis and recent literature,” Int. J. Prod. 
Res., 2018. 

[110] M. K. Lim, M. L. Tseng, K. H. Tan, and T. 
D. Bui, “Knowledge management in 
sustainable supply chain management: 
Improving performance through an 
interpretive structural modelling approach,” 
J. Clean. Prod., vol. 162, pp. 806–816, Sep. 
2017. 

[111] F. Tuczek, P. Castka, and T. Wakolbinger, 
“A review of management theories in the 
context of quality, environmental and social 
responsibility voluntary standards,” J. Clean. 
Prod., vol. 176, pp. 399–416, Mar. 2018. 

[112] C. Bode and S. M. Wagner, “Structural 
drivers of upstream supply chain complexity 
and the frequency of supply chain 
disruptions,” J. Oper. Manag., vol. 36, pp. 
215–228, May 2015. 

[113] National Treasury, “SCM Instruction No 4A 
of 2016/17 Central Supplier Database.” 
2016. 

[114] Y. Yang, S. Pan, and E. Ballot, “Innovative 
vendor-managed inventory strategy 
exploiting interconnected logistics services 
in the Physical Internet,” Int. J. Prod. Res., 
vol. 55, no. 9, pp. 2685–2702, May 2017. 

[115] M. Kaamin et al., “Hazard and Risk Slope 
Inventory Using Geographical Information 
System (GIS): Case Study at Federal Route 
Simpang Pulai from Section 35 to 45,” IOP 
Conf. Ser. Mater. Sci. Eng., vol. 160, no. 1, 
Dec. 2016. 

[116] A. Alexander, H. Walker, and M. Naim, 
“Decision theory in sustainable supply chain 

management: A literature review,” Supply 
Chain Manag., vol. 19, pp. 504–522, Sep. 
2014. 

[117] A. Chansamut, “Supply Chain Management 
Information System Model for Human 
Resource Management for Higher Education 
Institutions in Thailand,” vol. 11, no. 1, pp. 
28–33, 2022. 

[118] K. Arif-Uz-Zaman and A. M. M. N. Ahsan, 
“Lean supply chain performance 
measurement,” Int. J. Product. Perform. 
Manag., vol. 63, no. 5, pp. 588–612, 2014. 

[119] M. S. Shahbaz, R. Z. R. M. Rasi, M. H. 
Zulfakar, M. F. Bin Ahmad, and E. M. M. 
Asad, “Theoretical framework development 
for supply chain risk management for 
Malaysian manufacturing,” Int. J. Supply 
Chain Manag., vol. 7, no. 6, pp. 325–338, 
2018. 

[120] T. Molokwane et al., “How Public Private 
Partnerships Support Climate Mitigation and 
Adaptation Agenda in Cities,” Int. J. Supply 
Chain Manag., vol. 11, no. 1, pp. 14–27, 
2022. 

[121] National Treasury, “Performance 
Information Handbook,” Perform. Inf. 
Handb., no. April, p. 60, 2011. 


