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ABSTRACT

Today and in the highly complex pharmaceutical industry, reverse logistics is a core capability
for pharma companies that seek competitive advantages from the efficient management of
returns and recalls, e.g. due to errors, expired stocks, quality-related or environmental issues,
non-compliance and other consumer-related concerns. And yet in many developing countries
where the pharma industry is a big part of the economy, the value of RL is not well understood.
In this study, we examine the ambivalent impact of reverse logistics capabilities within the
pharmaceutical supply chains in a developing country by focusing on four key reverse logistics
capabilities, i.e. logistics information systems, process formalisation, flexibility, and top man-
agement support. The findings show that logistics information management systems, process
formalisation, and flexibility significantly affect supply chain performance of pharmaceutical
firms. However, the hierarchical regression found no significant moderating effect of top
management support between reverse logistics capabilities and supply chain performance.
Our subsequent discussion and implications for practice and future research are based on
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these findings.

Introduction

Until recently, reverse logistics was associated with
the waste management process (Dekker et al. 2004).
Today, the standard definition considers reverse logis-
tics (RL) to be ‘the process of planning, implementing
and controlling the efficient, cost-effective flow of raw
materials, in-process inventory, finished goods and
related information from the point of consumption
to the point of origin for the purpose of recapturing or
creating value or proper disposal’ (Jack, Powers, and
Skinner 2010, 230). In the literature, the drivers of RL
across several industries mostly include cost when
firms recapture the value of returned products or
reduce operating costs due to efficient reverse logis-
tics systems (Bensalem & Kin, 2019: Jack, Powers, and
Skinner 2010), environmental interests such as redu-
cing the amount of waste and emissions (Olorunniwo
& Li, 2011: Turrisi, Bruccoleri, and Cannella 2013),
competitive pressure to satisfy customers
(Vahabzadeh and Yusuff 2015), and now government
regulations holding producers accountable for collec-
tion and recycling of their products and packages
(Govindan and Bouzon 2018). Also the growing
emphasis on sustainability, where firms seek to mini-
mise their ecological footprint, reduce carbon emis-
sions and enhance social responsibility throughout

their supply chains, is pushing businesses into reverse
logistics practices (Dabees et al. 2023).

In the pharmaceutical industry, which is the focal
area of this study, RL is a salient process that largely
aims to reduce customer risk both from an environ-
mental perspective (e.g. product disposal, expired pro-
ducts, etc.) and a regulatory perspective (e.g. recalls,
non-conformance, etc.). According to Aghalaya (2012),
efficient RL systems in the pharmaceutical industry,
largely involving returns and recalls, are necessary
because medicines are considered a high-value pro-
duct that is critical to the health of consumers as well
as the environment. Proper disposal of defect medi-
cines can reduce environmental waste and pollution,
thus maintaining acceptable environmental standards
(Dabees et al. 2023). Yet in most developing countries,
studies (such as Kwateng et al. 2014) show the pharma
industry struggling with proper medicines manage-
ment systems including cases of medicines being
dubiously thrown back into the forward supply chain
which is detrimental to public health. In Africa, for
example. inefficient inventory management systems,
the fragmented nature of pharmaceutical supply
chains coupled with many uncoordinated actors and
the lack of integration are some of the biggest set-
backs for pharmaceutical firms. The study by Ali and
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Abdelsalam (2017) in Egypt shows the lack of regula-
tion and public awareness regarding the importance of
RL as among the biggest challenges of pharma firms
there. In South Africa, Makaleng and Lambert (2021)
found the issue of process-gatekeeping, resulting in
damages during reverse flow in pharmaceutical firms.
Vlachos (2016) conclude that most of these institu-
tional factors such as those listed by Ali and
Abdelsalam (2017) and Makaleng and Lambert (2021)
affect RL, not necessarily supply chain capabilities,
which in turn affects firm performance, i.e. cost, and
customer satisfaction.

In this study, we set out to examine the ambivalent
impact of reverse logistics capabilities within the sup-
ply chain: in particular, we examine the effect of infor-
mation systems, process formalisation, and flexibility
as some of the key reverse logistics capabilities on
supply chain performance among pharmaceutical
companies in Uganda.

The majority of studies on RL capabilities (such as
Agrawal, Singh, and Murtaza 2015; Ha 2012; Li and
Olorunniwo 2008; Autry 2005) have focused on RL in
developed and high volumes industries such as the
automobile industry, electrical, electronics, paper and
plastics recycling among others. In this study, we
focused on the pharmaceutical industry where envir-
onmental and waste disposal management implica-
tions due to high waste-to-product ratios have
a significant impact on firm and supply chain perfor-
mance. Moreover, pharmaceutical supply chains have
relatively high demands for better information sharing,
industrial process safety and flexibility that developing
country pharma firms still grapple with (de Campos,
Ten Caten, and de Paula 2021; Lima et al. 2022).

The paper is organised as follows. The next section
presents the literature review section. Then the meth-
odology is presented, while subsequent section pre-
sents the results. The final parts are the discussion and
conclusion sections.

Review of the literature

The evolution of reverse logistics (RL) is traced back to
the pre-industrial recycling and repurposing programs
in post WWII when material shortages affected many
manufacturers. Today, RL addresses issues of both the
environment and natural resource depletion (Dabees
et al. 2023). Further RL interest has been due to
increased public awareness within industry and gov-
ernment, which now aims to address sustainability
issues through closed-loop manufacturing (Ha 2012).
The literature, however, offers a distinction between RL
management and closed-loop manufacturing.
Belvedere and Grando (2017) consider closed-loop
manufacturing the strategic intention of RL where RL
focuses on taking waste out of the supply chain, while
closed-loop manufacturing targets value recovery

throughout the supply chain. Govindan and
Soleimani (2017) contends that closed loop economy
renders the manufacturers fully responsible for the
end-of-life products, which is technically an RL role
responsible for the recovery and recycling of their
products, i.e. that closed-loop supply chains use RL to
feed products back into the supply chain.

Looking at the pharmaceutical industry, which is
characterised by returns and recalls (Abbas and
Farooquie 2013), argue that RL occurs mostly due to
quality-related issues, for example non-compliance,
adverse effects on the consumers, expired stocks and
other quality-related defects. Other factors that could
trigger goods to be returned or recalled also include
errors in order fulfilment and changes in regulatory
requirements (Lima et al. 2022).

In practice, RL in the pharma industry is more com-
plicated due to uncertainty in planning and forecasting
quantity, quality and timelines, yet it requires quick
responsiveness and efficiency (Ha 2012). de Campos
et al. (2017) note that the demands of the highly
competitive pharmaceutical industry require firms to
continuously improve RL strategies and renew RL cap-
abilities to match with every increasing complexity of
medicine flows. Jack, Powers, and Skinner (2010) argue
that better RL performance is tied to the type and
quality of logistics capabilities firms have. Turrisi,
Bruccoleri, and Cannella (2013) show that variability
of reverse flows in a closed loop supply chains
increases the serviceable inventory variance which in
turn affects supply chain performance. In the next
section, we go into detail about what theory infers in
the RL capabilities context.

Reverse logistics capabilities — theory and
hypotheses

According to Caldart (2015), the capabilities of a firm
are a set of resources and competencies that it relies
on to survive in its market environment. This definition
comes from the Resource-Based View Theory (RBV) of
Jay Barney (1996), which classifies resources as tangi-
ble (e.g. as facilities, money, equipment and employees
etc.) and intangible (e.g. management skills, knowl-
edge, reputation, brand image, and customer relation-
ships etc.). The idea behind RBV is how firms efficiently
utilise their resources to enable them to gain
a competitive advantage (Hitt, Xu, and Carnes 2015).
But in order to sustain the advantage over time, the
resources must be unique and difficult to imitate or
substitute by other firms’ resources (Barney 1996).
Sirmon, Hitt, and Ireland (2007) also suggested that
unique inimitable resources alone cannot maintain
a competitive advantage, but instead how firms bun-
dle these resources to create capabilities and then
leverage those capabilities is what makes them sus-
tainable. Firms within the same industry are not
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Figure 1. A hypothesized conceptual framework.

identical, and their performance is subject to differ
given the difference in capabilities possessed by each
(Hawawini, Subramanian, and Verdin 2003).

Ha (2012) identified three types of resources that
are used to develop reverse logistics capabilities,
namely, financial resources, technology resources and
managerial resources. Jack, Powers, and Skinner (2010)
argued that while RL capabilities can enable retailers to
enhance their return policies and improve their overall
cost position, it is the resource commitments and con-
tractual obligations that positively influence reverse
logistics capabilities, which result in cost savings.

Reverse logistics processes are resource-intensive
and require top management, given the nature of
uncertainty and complexity. Daugherty et al. (2005)
examined how resource commitment and information
technology capabilities impact RL performance and
concluded that reverse logistics IT capabilities have
a direct and positive impact on economic performance
as well as service quality. Karbassi Yazdi et al. (2020)
assessed the critical success factors (CSFs) of RL for
manufacturing companies in the healthcare industry
and found that besides technological competencies
and management attention, the company’s policies,
work processes (ordering, transportation, etc.) and
environment adaption are top CSFs for RL. Huang
and Yang (2014) examined the relationship between
RL innovation and performance given the moderating
effect of institutional pressure and concluded RL inno-
vation positively correlates with economic perfor-
mance. The innovative RL capabilities considered in
their paper include customisation, formalisation, flex-
ibility, information-related ability and cross-functional
integration.

Based on the theoretical background, the study
therefore addresses the importance of RL capabilities
on supply chain performance where the literature in
other industries (e.g. Bai and Sarkis 2013; Lima et al.
2022; Vlachos 2016) shows positive performance out-
comes at the supply chain level, but these positive

H2

H3

Supply chain performance

outcomes are mainly driven by institutional incentives
and regulatory pressures.

Rather than the outside look into supply chain per-
formance, this study focuses on the inward-looking,
firm-level aspects of RL capability development and
deployment, building on Vlachos’s (2016) view that
firms must find mechanisms of integrating the RL
activities with the forward flow processes in what is
called the closed-loop capability. This reduces transac-
tion costs and enables more efficient in resource utili-
sation (Vlachos 2016).

In this study, we specifically focus on the following
RL firm-level capabilities that appear to be important
and yet have mixed results within the pharmaceutical
industry in developing country context, i.e. the logis-
tics information management capability. Both
Daugherty, Myers, and Richey (2002) and Lima et al.
(2022) show that information systems are central to RL
strategies.

The process formalisation capability, according to
de Campos, Ten Caten, and de Paula (2021), enables
different cost outcomes depending on which RL pro-
cesses are being considered. The flexibility capability,
according to Bai and Sarkis (2013), generates different
performance outcomes and helps manage uncertain-
ties that arise in the RL networks. Finally, the role of top
management in defining RL decisions, hence influen-
cing institutional behaviour, is an integral part of RL (de
Campos, Ten Caten, and de Paula (2021). So, we pro-
pose the conceptual framework in Figure 1 as the
research model of our paper, where the dependent
variable supply chain performance is measured using
the following constructs: reliability, responsiveness
and agility.

The logistics information management capability
(LIMC)

RL heavily relies on information technology and sys-
tems that facilitate information sharing with the aim of
increasing visibility into the products throughout the
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reverse supply chain (Li and Olorunniwo 2008).
According to Jack, Powers, and Skinner (2010), RL cap-
abilities include the accuracy and the availability of
information, the process and timeliness of reverse
logistics information, and the internal and external
connectivity and usefulness of that information.
These capabilities represent a bundle of information-
related processes that enable a firm to manage better
its reverse logistics activities which translates to cost
savings.

Information systems and technology have proved
to have a positive relationship with the cost and pro-
cess effectiveness in reverse logistics (Huscroft 2010).
An exploration study of RL practices in three compa-
nies by Li and Olorunniwo (2008) confirmed that IT
solutions allow effective information sharing with cus-
tomers/suppliers, which enables swift material return
authorisation and enables making correct decisions
consistently in real-time. In other logistics research
studies, Liu and Luo (2012) show that information
integration capabilities were positively associated
with a higher level of competitive advantage and firm
performance

This may not be different in the pharmaceutical
industry in many developing countries where supply
chain partners have invested in information systems to
manage the flow of information, thus enhancing their
supply chain performance (Ali and Abdelsalam 2017).
de Campos, Ten Caten, and de Paula (2021) argue that
the lack of information technology limits quality assur-
ance and leads to loss of product data in the RL flow,
which directly affects supply chain performance.
Therefore, LMIC is hypothesised to improve supply
chain performance through better information and
material flow. Thus:

H1: Logistics information management capability in
RL is positively related to supply chain performance.

The process formalization capability

Standardising processes and procedures has long been
a practice used in the pharma industry as a mechanism
for managing quality and process consistency in order
to build routines and minimise errors and delays.
Studies (Autry 2005; Genchev et al. 2010) have shown
a positive effect of standardisation of reverse logistics
processes, procedures and management roles on cost
and process effectiveness to enable organisations to
achieve a competitive advantage confirmed. One of
the common difficulties observed with RL is the lack
of standardisation of processes, which results in com-
munication difficulties across the firm and with other
supply chain actors. But formalisation remedies that
good RL processes begin by simplifying and standar-
dising returns policies and procedures which translate
into fewer labour hours dedicated to returns proces-
sing as well as higher quality decisions (Rogers and

Tibben-Lembke 1998). Formalisation can be achieved
through written policies, defining roles and responsi-
bilities, developing strategic and operational plans,
defining objectives, processes standardisation and for-
malising communication systems (Genchev, Glenn
Richey, and Gabler 2011).

Process formalisation and its positive effect on per-
formance has been widely discussed in the logistics
literature. Bowersox and Daugherty (1992) identified
formalisation as a key characteristic of leading-edge
logistics organisations that can be used as a valuable
tool for streamlining processes. Autry (2005) examined
the relationships between formalisation, liberal poli-
cies and related capabilities and the overall effective-
ness of reverse logistics programs in the automotive
aftermarket parts industry and found that RL process
formalisation strengthened the relationship between
returns handling capabilities and RL program effective-
ness. Daugherty et al. (2005) examined the influence of
RL program design characteristics on the subsequent
program performance and the differential influence of
making versus buying RL program software and con-
cluded that process formalisation did not significantly
influence performance, especially for firms outsourcing
software needs; it, however, influenced cost-
effectiveness for firms that developed software in-
house.

The benefits of formalising results in less task redun-
dancy and increased processes control, which has
a direct effect on organisational efficiency and there-
fore supply chain effectiveness. Thus:

H2: Process formalization capability in RL is posi-
tively related to supply chain performance.

The flexibility capability

RL is characterised by uncertainties that could be inter-
nal or external in origin. This is mainly because it is a
reactive process in response to external downstream
partners and unique consumer requirements; there-
fore, firms do not proactively plan for it (Barad and
Sapir 2003). As such, flexibility is regarded as
a strategy for improving the responsiveness of the
system to changes (Barad and Sapir 2003). Wang
et al. (2020) present a conceptual framework of reverse
logistics capability in the pharmaceutical industry,
where they identify five types of RL capabilities includ-
ing technology, innovation capability, customisation
capability, responsiveness capability and flexible
operation capability. Some studies on logistics capabil-
ities have indicated that the flexibility capability within
the firm is positively associated with a higher level of
competitive advantage (Liu and Luo 2012).

A framework for flexibility in RL is proposed by
Bai and Sarkis (2013) and subdivides flexibility into
operational and strategic flexibilities. Operational
flexibility includes product mix flexibility, volume



flexibility, equipment flexibility, labour flexibility,
supply flexibility and scheduling/routing flexibility
across different reverse logistics processes. In con-
trast, strategic flexibilities are subdivided into net-
work and organisation design flexibility dimensions.
Both these two forms of flexibility represent the
significance of flexible reverse logistics in building
safety stock and managing uncertainty within the
firm. However, within the supply chain context,
several studies (e.g. Prater, Biehl, and Smith 2001)
show that because of the coordination complexity
across different product groups, distribution cen-
tres, supply chain actors and networks, high flex-
ibility can have a boomerang effect in the form of
higher information needs, additional distribution
costs and hence high uncertainty. Thus:

H3: The flexibility capability in RL is negatively
related to supply chain performance.

Top management support

Top management responsibilities include the formu-
lation of the strategy, communication of the strat-
egy to firm members, and implementation.
Formulating a proper RL strategy may create signif-
icant effects on performance because it supports
firms in identifying the strategic roles of RL, elim-
inating ambiguity and clarifying priorities of
resources for RL in the process of integrated supply
chain management (Ha 2012).

Top management support enables the develop-
ment and implementation of firm-specific and rela-
tional capabilities among supply chain partners for
mutual benefits (Paulraj, Chen, and Lado 2012).
Management support involves a commitment to
resource allocation and alignment of the resources to
strategic opportunities in order to leverage distinctive
capabilities that result in a competitive advantage.
Capabilities are learned skills and competencies that
require repetition to perfect them, and while they are
in pursuit of strategy, it is the task of management to
continuously revisit the strategy and align it with
expected future changes (Grant 1999). This enables
the firm not only to meet the current competitive
advantage but also to develop unique capabilities
across its supply chain.

Top management support, leadership and commit-
ment, therefore, play an important role in the organi-
sation’s strategies, which ultimately impacts on its
performance. Likewise, it is considered an essential
antecedent in the implementation of supply chain
management thus impacting supply chain perfor-
mance (Mentzer et al. 2001). Thus:

H4: Top management support positively moderates
the relationship between reverse logistics capabilities
and supply chain performance.
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Supply chain performance

Studies (e.g. Beamon 1999; Shepherd, Giinter, and
MacBryde 2006; Sillanpdd and Kohtamaki and Petri
Helo 2015) indicate that measuring supply chain per-
formance is an onerous task because of the difficulties
in ascertaining at what level the metrics should apply.
The most cross-cutting metrics include reliability,
responsiveness, flexibility, quality, cost, innovativeness
and efficiency.

In this study, supply chain performance metrics
adopted from the supply chain operations reference
(SCOR) model are conceptualised along five dimen-
sions. Reliability, responsiveness and agility dimen-
sions are customer focused, whereas costs and assets
dimensions are internally focused.

It is deemed that internally focused supply chain
performance measures of RL activities in the pharma-
ceutical industry may not always be appropriate.
Instead, this study used customer-focused supply
chain performance measures, emphasising reliability,
responsiveness and agility. Besides Shepherd, Giinter,
and MacBryde (2006) shows that unlike the plan,
source, make and deliver dimensions of the SCOR
model, the return aspect associated with customer
satisfaction has very few performance measures.

The reliability attribute addresses the ability to per-
form tasks as required. Reliability focuses on the pre-
dictability of the outcome of a process. Typical metrics
for the reliability attribute include on-time, the right
quantity, and the right quality. The responsiveness
attribute describes the speed at which tasks are per-
formed. The average time associated with return pro-
cesses, for examples include return cycle-time metrics.
The agility attribute describes the ability to respond to
external influences and the ability to respond to mar-
ketplace changes to gain or maintain competitive
advantage. SCOR agility metrics include adaptability
and overall value at risk (Gordon 1997).

Methods
Participants and instrumentation

The study is based on a survey of the key pharmaceu-
tical companies, their suppliers and customers in
Uganda. The questionnaire used included four sec-
tions: background information, reverse logistics cap-
abilities, supply chain performance and top
management support. The questionnaire was sent to
pharmaceutical companies in the entire pharma sup-
ply chain, and these included manufacturers, whole-
sale pharmacies and retail pharmacies in the central
region of Uganda. The target respondents were staff in
different departments handling returns to their stores
or manufacturing facilities. Multi-item scales measured
RL capabilities. The tool was subjected to one pilot
among a small group of 20 managers with
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pharmaceutical industry knowledge at a renowned
pharma firm in Uganda to test for reliability, accept-
ability and check for any anomalies.

Data collection

Following the piloting round, modifications were made to
the questionnaire. For example, the language was simpli-
fied for easy interpretation by the respondents. Also, in
preparation of the main survey, a self-administered ques-
tionnaire with items measured on a five-point Likert scale
was entered into the KoBoToolbox data collection tool
and a link was sent to respondents. This enabled easy
collection of data from various respondents during the
COVID-19 pandemic and eliminated the submission of
responses with missing items.

Reliability and validity

The research instrument was proofread by two experts
in SCM to establish face validity. The Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy was
0.898 and Bartlett's test Chi-square of 2823.004

Table 1. Validity and reliability test for factors and items.

(P-value = 0.000), which suggested that factor analysis
was appropriate. Construct validity tests were con-
ducted using factor analysis utilising principal compo-
nent analysis (PCA) with the varimax rotation method.
Items loaded above 0.5, which is the minimum recom-
mended value in research, were considered for further
analysis. Therefore, the factor analysis results satisfied
the criteria of construct validity, including both the
discriminant validity (loading of at least 0.50, no cross-
loading of items above 0.50) and convergent validity
(total variance of eigen values greater than 1 was
76.5%). Reliability and consistency were examined by
establishing internal consistency reliability of the mea-
surement scales for the study variables as well as split-
half reliability using Cronbach’s Alpha. All the reliability
coefficients were above 0.70. The factor loadings and
reliabilities are presented in Table 1 below.

Findings
The background information of respondents

In this section, data are presented on the background
information of the respondents, which included

Factor
Factors (Reliabilities) Items loadings
Logistics Information Management systems My company has information systems to record, track and respond to 0.665
(0.828) return service requests from customers.
My company’s information systems are flexible to allow the infusion of 0.724
new methodologies, tools and techniques for handling returns.
My company’s information systems can reconcile stocks returned by customers. 0.709
My company can effectively collect and process the information on returned products. 0.802
My company can share information on returned products between departments. 0.659
My company has established information integration with its suppliers and customers. 0.805
Process formalization capability (0.878) My company uses written procedures and guidelines for monitoring 0.716
and controlling the return process.
My company clearly communicates the return-processing procedures to 0.787
customers on receipt of return requests.
My company uses written procedures and guidelines for analyzing the 0.769
disposal process of returned products.
My company documents responsibilities, authority, and accountability of 0.829
return processes in personnel job descriptions.
My company has highly formalized channels of communication 0.815
(reporting structure) for return processes.
My company has skilled and qualified personnel to handle return processes. 0.686
Flexibility capability (0.836) My company has the capability to have collection schedules changed for returns. 0.780
My company has the capability to handle short-term or long-term 0.703
scheduling of returning products.
My company has the capability to outsource the return process to a third party. 0.639
My company has the capability to handle small and large capacities of 0.792
returned products economically.
My company can change warehouse storage capacity for returned products quickly. 0.845
My company has the capability to economically disassemble smaller and larger lots of 0.871
returned products.
Supply chain performance (0.943) My company is able to have the right product returned. 0.817
My company is able to execute the return process on the scheduled time. 0.816
My company is able to have the right quantity of product returned. 0.848
My company is able to achieve an average return cycle time as per internal procedures. 0.776
My company is able to reduce the average time associated with 0.710
authorizing the return of products.
My company is able to reduce the time taken to issue credit note for returned products. 0.770
My company is able to replace quantities returned from customers. 0.739
My company is able to minimize the overall value at risk in handling returns. 0.784
My company is able to reduce the time taken to recover from the disruption of returns. 0.827
Top management support (0.890) Top Management considers reverse logistics as an important 0.788

strategy to supply chain performance.
Top Management commits resources to the development of reverse logistics capabilities. 0.807
Top management directly involves in the reverse logistics activities 0.673
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Table 2. Demographic information of the respondents.

Variable Category Number Percentage
Gender Female 34 333
Male 68 67.7
Age 20-30 years 30 29.4
31-35 years 21 20.6
36-40 years 18 17.6
41-45 years 18 17.6
Above 45 years 15 14.7
Education Diploma 4 39
Bachelor 74 725
Masters 21 20.6
PGD 2 20
PhD 1 1.0
Length in service Below 3 years 14 13.7
3-6 years 25 24.5
Above 6 years 63 61.8
Department of Respondent Warehouse 10 9.8
Procurement 12 1.8
Sales 33 324
Regulatory affairs 41 40.2
Marketing 6 5.9
Category of Organization Retail 60 58.8
Wholesale 37 36.3
Manufacturing 5 49

gender, age group, education level, length of service,
department and category of organisation. All the
results are based on the 102 responses.

Table 2 shows that majority of the respondents
were male (66.7%) and 33.3% of the respondents
were female. 29.4% of the respondents were between
20 and 30 years of age, 20.6% were between 31 and 35
years of age, 17.6% were between 36 and 40 years of
age, 17.6% were between 41 and 45 years of age and
14.7% were above 45years of age. 72.5% of the
respondents hold a bachelor’s degree, 20.6% have
attained a master’s degree, 3.9% are diploma holders,
2.0% had undertaken a postgraduate diploma and
1.0% were PhD holders. The pharmaceutical industry
has a highly experienced workforce with a period of
service above 6 years illustrated by 61.8%, 24.5% of the
respondents have served for a period of 3-6 years and
13.7% have served for a period below 3 years. Most of
the respondents that participated in this study were
from the regulatory affairs department represented by
40.2%, 32.4% were from the sales department, 11.8%
were from the procurement department, 9.8% are
working in the warehouse department and 5.9%
respondents came from the marketing department.
Most respondents are working in Retail outlets repre-
sented by 58.8%, 36.3% of respondents work in whole-
sale outlets and 4.9% work in manufacturing facilities.

Empirical results from the quantitative analysis

The model results in Table 3 above show that logistics
information management capability had a positive

and significant effect on supply chain performance
in Ugandan pharmaceutical industry (B=0.843,
P-value <0.05). The model findings reveal that a unit
increase in logistics information management cap-
ability results in an increase in supply chain perfor-
mance by 0.843.

The results from the ANOVA table show that the
model fits well with the data on logistics information
management capability and supply chain perfor-
mance. The results from the coefficient of determina-
tion (adjusted R-square) show that 60.9% of the
variations in supply chain performance are explained
by logistics information management capability, and
other factors explain the remaining 39.1% of the varia-
tions. The results that were obtained revealed
a significant effect since the P-value is below 0.05
level of significance; therefore, the null hypothesis
(H1) was rejected in support of the alternative hypoth-
esis, that there’s a significant effect of logistics infor-
mation management capability on supply chain
performance.

Process formalization capability in the
pharmaceutical industry

The findings from the study show that there is
a positive and statistically significant effect of process
formalisation capability on supply chain performance
in pharmaceutical companies in Uganda (B=10.852,
P-value <0.05). The evidence in Table 4 shows that an
increase in process formalisation capability by one unit
significantly increases supply chain performance by
0.852.

Table 3. Model findings on the effect of logistics information management capability on supply chain performance.

Independent Variables Beta Coefficients Std. Errors P-value Adjusted R? ANOVA F (P-value)
Constant .269 216 216
Logistics information management capability .843 .067 .000 .609 158.140(0.000)
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Table 4. Model findings on the effect of process formalisation capability on supply chain performance.

Model R R Square Adjusted R Square Std. Error of the Estimate
Model Summary
1 7237 522 517 .60831
Model Sum of Squares df Mean Square F Sig.
ANOVA
1 Regression 40.440 1 40.440 109.285 .000
Residual 37.004 100 .370
Total 77.445 101
Unstandardized Coefficients Standardized Coefficients
Model B Std. Error Beta t Sig.
Coefficients
1 (Constant) .562 232 2427 017
Process formalisation .852 .081 723 10.454 .000
capability
Independent Variables Beta Coefficients Std. Errors P-value Adjusted R? ANOVA F (P-value)
Constant .562 232 .017
Process formalisation 852 .081 .000 517 109.285 (0.000)

capability

?Predictors: (Constant), Process formalisation capability
PDependent Variable: Supply chain performance
?Dependent Variable: Supply chain performance
bpredictors: (Constant), Process formalisation capability
“Dependent Variable: Supply chain performance

The results from the ANOVA table show that the
model fits well the data on the two variables since the
P-value (0.000) for F-test is less than 0.05 level of sig-
nificance (F = 109.285, P-value = 0.000). In addition, the
model summary findings show that process formalisa-
tion capability accounts for 51.7% of the total varia-
tions in supply chain performance in pharmaceutical
companies in Uganda and 48.3% of the variations are
accounted for by other factors which were not
included in the model.

The results that were obtained revealed a significant
effect since the P-value, which is below 0.05 level of
significance; therefore, the null hypothesis (H2) was
rejected in support of the alternative hypothesis, that
there’s a significant effect of process formalisation cap-
ability on supply chain performance.

The findings from the study show that there is
a positive and statistically significant effect of flex-
ibility capability on supply chain performance in
pharmaceutical companies in Uganda (B=0.802,
P-value <0.05). The evidence in Table 5 shows that
an increase in flexibility capability by one unit sig-
nificantly increases supply chain performance by
0.802. The results from the ANOVA table show
that the model fits well the data on the two vari-
ables since the P-value (0.000) for F-test is less
than 0.05 level of significance (F=105.013,
P-value =0.000).

In addition, the model summary findings show that
flexibility capability accounts for 50.7% of the total
variations in supply chain performance in pharmaceu-
tical companies in Uganda, and 49.3% of the variations
are accounted for by other factors, which were not
included in the model.

The results that were obtained revealed
a positive significant effect since the P-value is
below 0.05 level of significance; therefore, the null
hypothesis (H3) was rejected in support of the
alternative hypothesis, that there’s a significant
effect of flexibility capability on supply chain
performance.

Supply chain performance in the pharmaceutical
industry

The moderating effect of top management support on
the relationship between reverse logistics capabilities
and supply chain performance

The researcher examined the moderating effect of
top management support on the relationship between
reverse logistics capabilities and supply chain perfor-
mance using the steps proposed by Baron and Kenny
(1986). To test for moderation, the researchers used
hierarchical regression.

Model 1 in Table 6 with top management support
and reverse logistics capabilities as the independent

Table 5. Model findings on the effect of flexibility capability on supply chain performance.

Independent Variables Beta Coefficient s Std. Errors P-value Adjusted R? ANOVA F (P-value)
Constant 326 .258 211
Flexibility capability .802 .078 .000 .507 105.013 (0.000)
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Table 6. Model goodness of fit with supply chain performance as the dependent variable and reverse logistics capabilities, top

management support, and interaction term as independent.

Change Statistics

Model R R Square  Adjusted R Square  Std. Error of the Estimate R Square Change  F Change  dfl  df2  Sig. F Change
Model Summary*©

1 .835° 697 .691 48697 697 113.791 2 99 .000

2 835° 697 688 48893 .001 .206 1 98 651

?Predictors: (Constant), Top management support, Reverse logistics capabilities
PPredictors: (Constant), Top management support, Reverse logistics capabilities, the Interaction term

‘Dependent Variable: Supply chain performance

Table 7. Model coefficients with supply chain performance as the dependent variable and reverse logistics capabilities, top

management support and interaction term as independent.

Unstandardized

Coefficients Standardized Coefficients
Model B Std. Error Beta t Sig.
Coefficients
1 (Constant) -.321 219 —1.466 .146
Reverse logistics capabilities 924 .097 735 9.536 .000
Top management support 118 .068 135 1.749 .083
2 (Constant) —-.104 527 —-.198 .844
Reverse logistics capabilities .835 220 664 3.801 .000
Top management support .054 157 .061 343 732
Interaction Term (Reverse logistics capabilities * Top management support)  .025 .055 135 454 651

a. Dependent Variable: Supply chain performance

variables and supply chain performance as the depen-
dent variable produced F-change (2, 99) = 113.791 and
P-value < 0.05. The model has revealed that top man-
agement support and reverse logistics capabilities
have a statistically significant effect on supply chain
performance. The variations in supply chain perfor-
mance accounted for by top management support
and reverse logistics capabilities is 69.1%, and 30.9%
is accounted for by other factors.

In model 2 in Table 6, top management support and
reverse logistics capabilities were centred, and the
interaction term (Top management support X Reverse
logistics capabilities) was entered into the model. The
R-change was 0.001, which was an increase in varia-
tions accounted for over model 1 though the increase
was not statistically significant at the 5% level.
The second model shows that the effect of top man-
agement support, reverse logistics capabilities and
interaction term on supply chain performance was
not statistically significant, F-change (1, 98) =0.206
and P-value >0.05. The variations in supply chain per-
formance accounted for by top management support,
reverse logistics capabilities, and the interaction term
was 68.8%, leaving 31.2% accounted for by other
factors.

The results from the model coefficients in Table 7
show that before including the interaction term in
model 2, model 1 produced a reverse logistics capabil-
ities model coefficient of 0.924, t-test value of 9.536,
and was statistically significant (P-value <0.05). The
model coefficient of top management support was
0.118 with t-test value of 1.749 and was not statistically
significant at 5% level (P-value = 0.083).

After including the interaction term, the model
coefficient of reverse logistics capabilities reduced to
0.835 with a t-test value of 3.801 and was statistically
significant at a 5% level (P-value =0.000). The model
coefficient of top management support reduced to
0.054 with a t-test value of 0.343 and was not statisti-
cally significant at a 5% level (P-value =0.732). The
interaction term (Reverse logistics capabilities X Top
management support) was not significant at a 5%
level (P-value =0.651, beta coefficient=0.025). This
indicates that there is no significant moderating effect
of top management support on the relationship
between reverse logistics capabilities and supply
chain performance in the Ugandan pharmaceutical
industry. Therefore, the null hypothesis (H4) was
accepted that there is no significant moderating effect
of top management support between reverse logistics
capabilities and supply chain performance.

Discussions of findings

Earlier we set out to examine the ambivalent impact of
reverse logistics capabilities within the pharmaceutical
supply chains in developing country context. We iden-
tified and focused four most important reverse logis-
tics variables based on the nature of the
pharmaceutical supply chains in general and their sig-
nificance on supply chain performance in the African
pharma context. These included the logistics informa-
tion management systems, process formalisation and
flexibility capabilities and top management support as
a moderating variable.
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Most of the results corroborate the observations in
the literature except for one important aspect. First,
the study revealed that logistics information manage-
ment capability had a positive significant effect on
supply chain performance in the pharmaceutical
industry. This research result is consistent with
Huscroft (2010), Jack, Powers, and Skinner (2010), and
Li and Olorunniwo (2008). More specifically that phar-
maceutical supply chains depend a lot on the colla-
boration of actors to share the right information about
product flow and the right information system support
that capability (de Campos, Ten Caten, and de Paula
2021). As proposed by de Campos et al. (2023), infor-
mation systems and information systems technology
are extremely important for the performance of daily
tasks, reducing errors and costs in the entire supply
chain, easing manual identification and labelling which
has an important logistic performance.

Notwithstanding the importance of logistics informa-
tion systems within pharma supply chains, there was
some evidence that companies still struggled with infor-
mation integration across the entire industry, which
posed challenges to supply chain visibility of medicines
and other healthcare products: creating an opportunity
for defective products to exist within the end-to-end
supply chain which may cause danger to public health
while compromising sustainable availability of quality
medicines (Shashi and Gossett 2022). The information
systems should not only be able to collect information
but also should facilitate sharing this information with
industry stakeholders to enable visibility and traceability
of inventory within the return process (Daugherty et al.
2005; Daugherty, Myers, and Richey 2002).

Second, the process formalisation capability was
found to have a significant effect on supply chain
performance. This result lends support to previous
empirical studies by Genchev et al. (2010), Autry
(2005), which show that having documented proce-
dures describing the handling of the return process
enables the process to be managed efficiently and
effectively since employees know what to do and
when to do it and get well versed with the process,
which eliminates irregularities in return handling.
Autry (2005) study of the relationship between reverse
logistics capabilities and reverse logistics program
effectiveness highlights the importance of formalisa-
tion on the relationship between reverse logistics
effectiveness and firm performance. Defining roles
and responsibilities and having formalised communi-
cation channels through well-organised reporting
structures enables timely decision-making on the
return process, which eliminates delays in removing
defective products from the supply chain. Wang et al.
(2020) claim that RL process standardisation is a key
attribute for innovation in the supply chain.

Third, the study revealed that flexibility capability
had a significant effect on supply chain performance

although it was the least predictor for variance in
supply chain performance.

While the finding and observations are supported by
other scholars such as Bai and Sarkis (2013) and Liu and
Luo (2012) who regarded flexibility as a strategy for
improving the responsiveness of the system to changes,
it was also evident from the study that the studied
pharmaceutical companies had not developed their
own flexibility capabilities in terms of scheduling/rout-
ing and volume flexibilities: the majority were able to
outsource the activities of reverse logistics to a third-
party provider.

Due to the unpredictable nature of returns in the
pharmaceutical industry, companies should develop
flexibility capabilities to be in a position to handle the
magnitude of the uncertainties given the detrimental
effects it could have on the entire public health system
(Wang et al. 2020). One factor that may explain the
supposed RL inflexibility in the pharmaceutical indus-
try in Africa was the limited collaboration across the
supply chain and also the perceived complexity that RL
infers across the different levels of the supply chain.

And finally, the study revealed no significant mod-
erating effect on supply chain performance. This con-
firms that top management does not consider reverse
logistics as an important strategy to supply chain per-
formance, and therefore may not commit resources to
the development of reverse logistics capabilities and
does not directly involve themselves in the reverse
logistics activities within pharmaceutical companies
in Uganda. This is contradictory to the empirical evi-
dence that considered top management support an
important antecedent in the implementation of supply
chain management, thus impacting supply chain per-
formance (Mentzer et al. 2001). Both de Campos, Ten
Caten, and de Paula (2021) and de Campos et al. (2023)
place a strong emphasis on the role of good top man-
agement in articulating the strategic benefits of RL to
internal actors and external supply chain actors.

The contradictory result, however, may be due to
the fact that management of reverse logistics in phar-
maceutical industries in many developing countries
was based on the evidence from Uganda and is not
considered a strategic activity which explains the sig-
nificance of planning for handling returns.

Conclusion & recommendations

Based on the findings of this study, reverse logistics
capabilities play an important part in attaining supply
chain performance for many pharmaceutical firms in
terms of reliability, responsiveness and agility. The study
concludes that in order to manage returns appropriately,
logistics information management, process formalisation
and flexibility are necessary capabilities that guarantee
better supply chain performance. It also concludes that
the role of top management is not as significant as we



assume - rather it is the reverse logistics capabilities that
are important when discussing supply chain performance
in a developing country context.

While outside the scope of this paper, the fragmen-
ted optimisation in RL strategies across the entire
pharma industry was well noted because of the low
collaboration and low information integration. This
could, in part, explain the positive results on all the
RL capabilities considered, i.e. logistics information
management, process formalisation and flexibility in
the supply chain in such a highly unstructured and
emerging pharma industry. Thus, we interpreted that
individual pharma companies optimised RL locally and
at the individual firm and occasionally supply chain
level (for the large firms), but not across the entire
industry. The literature shows that limited interdepen-
dence of supply chain actors has a significant effect on
the successful implementation of RL strategies irre-
spective of the level of development of the industry.

In general, the findings show that data adapted well
to the structure of the conceptual model presented,
and, in general, it offers a better understanding of the
pharmaceutical supply chains in developing countries.
Furthermore, the paper presents RL capabilities as an
important resource to be exploited not just at the firm
level and the supply chain levels but across the entire
industry in a manner that adds value to customers and
creates advantages over competitors.

Having confirmed the validity of the effect of reverse
logistics capabilities on supply chain performance in the
management of returns in the pharmaceutical industry,
the study recommended that companies need to invest
in developing logistics information management sys-
tems, process formalisation, and flexibility capabilities
to enable them to manage returns more efficiently and
effectively. The study also recommends further research
on the optimisation of reverse logistics capabilities at
the pharma industry level and perhaps firms to seek
integration with forward logistics capabilities for better
process optimisation.
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