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ABSTRACT 
 

The aim of this paper is to provide an in-depth exploration of the opportunities and challenges 
towards the uptake of sustainability practices (SPs) among manufacturing firms in Uganda. SPs are 
among the notable solutions in overcoming the challenges facing the global environment, society as 
well as prosperity for all. The paper utilized a qualitative research design following a review 
approach of relevant scientific, technical as well as government policy papers. From the review, 
enforcement of the available environmental laws and policies, customer’s awareness, technological 
innovation, organisational culture and strict governance, emerge as key drivers towards the uptake 
of SPs in this country. However, weak legislations and enforcement in some instances, lack of 
sufficient resources to invest in new technologies, high costs of financing, organisational culture, 
and limited awareness emerge as the main challenges facing the uptake of SPs. Furthermore, our 
study provides policy implications that could mitigate the challenges identified especially in a least 
developed country, Uganda. 
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1. INTRODUCTION  
 
The past decade has seen sustainability 
literature come to the forefront due to the 
growing importance that various companies 
continue attaching to the planet, people and 
prosperity concerns [1,2]. Researchers [3] have 
emphasized the importance of sustainability 
practices (SPs) in the attainment of a balanced 
integration of the Triple Bottom Line (TBL) which 
collaborates economic prosperity, social 
inclusiveness, and environmental resilience with 
its interdependencies to the benefit of present as 
well as the generations to come. Accordingly [4] 
added that, SPs are multifaceted and because of 
this multi-dimensionality, SPs have generated a 
lot of debate in various disciplines such as; 
production science, environmental and natural 
resource economics, mechanical engineering as 
well as, energy science [5].  
 
Moreover, as concerns like; rising population 
growth, resource depletion, environmental 
pollution, and waste management intensify, 
countries world over have begun to rethink on 
how to achieve Sustainable Development Goals 
(SDGs) [6-8]. In particular, SDG 12 focuses on 
sustainable consumption and production to 
which manufacturing firms should pay close 
attention [9]. Thus, in light of the global quest for 
the attainment of (SDG 12), the crucial role of 
SPs has placed most firms under close scrutiny 
from various industrial players observing the 
continued climate change, carbon footprints, 
resource and energy consumption [10,11]. 
Notably, [12] proposed the implementation of 
SPs among manufacturing firms in order to 
regulate the use of natural resources, especially 
when firms envisage a shortage in anyone of 
these resources.  
 
To this end, the focus on manufacturing firms in 
this study is backed by empirical support [13-15] 
which presents these firms as the prime route for 
investigating which changes are crucial for 
attaining sustainability goals, because of their 
ability to bring wealth and intelligent solutions to 
societies [16]. Moreover, world over, the role 
played by manufacturing firms towards economic 
growth and development cannot be 
overemphasized [17,18].  
 
Several researchers [19,20] have demonstrated 
the potential contribution of SPs in the 
manufacturing domain. According to [21] SPs 

philosophy aims at creating products through 
economically sound processes that minimize the 
total negative impact on the environment while 
conserving energy and other resources. In 
addition, [22,23] noted that, SPs paves way for 
employment, leads to community and product 
safety, and security, creates a considerable 
financial and environmental benefits [24,25]; 
promotes the integration of technical feasibility, 
environmental responsibility and economic 
viability of manufacturing firms [26]. 
Undoubtedly, SPs promote long-term business 
viability and success [27]. 
 
In spite of the benefits presented in Table 1, 
implementation of SPs remains a challenge in 
Uganda as evidenced in Fig. 4 and Fig. 5. These 
challenges forms the foci of our current                     
study. We aim at exploring the opportunities             
and challenges to the uptake and 
implementation of SPs among manufacturing 
firms in Uganda. 
 
Besides, [29] indicated that, manufacturing firms 
globally consume about one-third of energy and 
contribute approximately 38% of carbon 

emissions. Likewise, [30] reported an upward 
shift in consumption and production patterns in 
the Sub-Saharan Africa due to the underlying 
rapid demographic, socio-economic and 
environmental change, thus limiting the 
attainment of sustainability objectives. Moreover, 
[31] noted an upsurge in the total domestic 
material consumption from 3.6 to 4.2 billion 
metric tons between 2010 and 2017. This 
situation does not bode well as firms continue 
exerting much pressure on resources. In 
Uganda, [32] indicated environmentally 
unsustainable practices among manufacturing 
firms in form of pollution of air, water and land. In 
sum, according to [33] air pollution kills an 
estimated seven million people a year, and air 
pollution-related mortality is escalating in most 
parts of the world.  
 
To this end, [34] highlighted that, a system which 
is unsustainable, occurs when the rate of 
consumption of resources and generation of 
waste by the society overshoots the nature’s 
capacity to convert industrial and society wastes 
into environmental nutrients and resources. 
Accordingly, [34] added that, companies should 
observe sustainability discourse from a closed 
system perspective such as in Fig. 1 because 
manufacturing subsystems coexist alongside 
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human, ecological, and natural subsystems. [34] 
Argued further that, we cannot detach SPs from 
the broader environmental and socioeconomic 
systems and those sustainability-related impacts 
are a result of operations and activities that 
manufacturing processes and systems employ to 
convert raw materials and energy into finished 

products. Additionally [34] indicated that, 
materials and energy drive manufacturing 
processes and systems while wastes and 
emissions may serve as inputs to some firms 
through a closed loop model (circular model) 
hence posing serious impacts on the triple 
bottom-line as highlighted by [34]. 

 
Table 1. Summary of some benefits of implementing SPs in Uganda 

 

Name of the 
companies 

Conservation and energy efficient 
measures 

Other benefits 

Aloesha 
Organic 
Natural Health 
products Ltd. 

 Installed efficient institution stove to 
reduce energy losses 

 Constructed a firewood shade to ensure 
proper seasoning. 

 Replacement of high energy consuming 
bulbs with LED bulbs 

Reduced time for boiling, 
improved cost savings, 
occupational health and safety of 
workers. 
The company has so far earned 
a national drug authority 
certificate. 
Applied for UNBS certification. 

Buzirasagama 
Tea Factory 
 

The company serviced the capacitor bank 
leading to the power factor improvement from 
0.85 to 0.98 
Installed translucent sheets to take advantage 
of the day light. 
Replaced 25Hp motors that were rewound 
more than once.  

This resulted into an annual 
saving of USD 6526.6 from 
665.7 m

3
 of wood saved. 

This consequently resulted into 
the reduction in greenhouse gas 
by 491286.6 Kg CO2 equivalent. 

Mpanga 
Growers Tea 
Factory 

Repaired the power back up system (diesel 
generator) to reduce waste generated during 
load shedding  

The factory eliminated the tea 
that could be lost during load 
shedding. It was estimated that 3 
tonnes of tea could be lost for a 
24 hours load shedding. 

GBK Dairy 
products Ltd. 

Upgraded the steam system by repairing leaks 
and insulation of all un-lagged steam pipes to 
eliminate heat losses and steam leaks 

Improved thermal efficiency, 
which reduced and improved fuel 
utilisation leading to cost 
savings. 

Pearl Dairy 
Ltd.  

The company is gradually switching from the 
use of fossil fuels to biomass by installing 
biomass fuel led boilers. 

Reduction in emissions of 
greenhouse gas emissions from 
combustion of fossil fuels. 

Source: [28] 
 

 
 

Fig. 1. The role of the manufacturing industry in a sustainable system 
Source: [34] 
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Largely, absolute decoupling which describes an 
economy that is growing while reducing its 
absolute impacts on natural resources has yet to 
become a reality. Notably, environmental 
damage may have economic consequences, 
given that they affect human health, ecosystem 
services, and labour productivity, capital and 
crop yields [36]. In Uganda for example, as the 
number of industries increase in Kampala 
industrial business park so is the amount of 
waste generated [37] 
 

1.1 Sustainability Practices among 
Manufacturing Firms In Uganda 

 

The environment, economic and social well-
being, coined under the umbrella concept of 

sustainability are closely intertwined [38]. From 
the environment, society draws resources that 
drive economic processes on which society 
directly or indirectly depends and the 
environment acts as a sink for emissions and 
waste [38,39] (see; Fig. 3). 
 
However, [38] noted that, environmental 
pollution in Uganda continue to affect air, water, 
and land adversely. For example, Air quality 
monitoring undertaken by [38] revealed that for a 
number of facilities, emissions of particulate 
matter (PM2.5 and PM10) is the biggest 
contributor to air pollution. These emissions 
resulted from burning of waste and from 
industrial boilers, furnaces and incinerators [38]. 

 

 
 

Fig. 2. Shows the basic relationship between manufacturing and the environment 
Source: [35] 

 

 
 

Fig. 3. The linkages between the environment, society and the economy 
Source: [35] 
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In Figs 4 and 5 we present cases of 
unsustainable practices in Uganda. From Fig. 4, 
Busia Sugar and Allied Factory Limited was 
disposing off (effluent) waste into river Malaba 
while in Fig. 5. Factories producing beverages in 
Mbarara city were reported dumping plastic 
bottles into River Rwizi. The pollution in River 
Rwizi negatively affected residents of Ankole 
sub-region who depended on this water source 
for agriculture, domestic, and commercial. 
Against this backdrop, the environment is 
increasingly under threat from both natural and 
manmade drivers of change like manufacturing 
activities [42]. Moreover, unsustainable 
consumption and production is responsible for 
land degradation, air and water pollution, 
resource depletion and the associated ecological 
and social challenges that characterize Uganda 
today. 
 

2. PURPOSE OF THE STUDY 
 
Researchers note two compelling gaps in 
explaining the decision to implement SPs in 
Uganda. First, available evidence show that 
manufacturing firms in Uganda are slow to adopt 
SPs (see; Fig.4 and Fig. 5). Second, the 
increasing demand for goods and services calls 
for increased consumption and production by 
manufacturing firms to meet this demand, which 
in turn increases the amount of waste, 

generated. Introducing SPs within the 
manufacturing domain will help to close the two 
gaps. The foregoing gaps drives us to the 
following research question, “what are the 
opportunities and challenges to the uptake of 
SPs among manufacturing firms in Uganda?” 
We focus on this thematic issue for four reasons. 
First, the study is timely because of the outbreak 
of Covid-19 pandemic, the president of Uganda 
called for manufacturing firms to increase the 
production of locally made products. In this 
study, we intended to create awareness within 
the manufacturing domain on the best practices 
that will help these firms to attain a balanced 
integration of environmental conservation, social 
as well as economic well-being. Second, there is 
sparse evidence of studies addressing this topic 
in Uganda. Third, for policy formulation, our 
study will guide regulatory bodies like NEMA in 
strengthening the environmental regulations 
geared towards driving the uptake of SPs in 
Uganda which is consistent with the third 
National Development Plan of 2020/21-2024/25, 
National Vision 2040 as well as the UN SDGs 
especially goal 12 (i.e. sustainable consumption 
and production). Lastly, to the management of 
the manufacturing firms. Management will be 
guided on the relevant decision criteria for 
selecting which practices are critical for their 
operations while at the same time introduce 
cleaner production mechanisms in the country. 

 

 
 

Fig. 4. Wastes from the factory dumped in the swamps 
Source: [40] 

 

 
 

Fig. 5. Waste from the factories emitted in River Rwizi in the western part of Uganda 
Source: [41] 
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The paper is structured as follows: section one 
“Introduction” presents the justification for 
adopting sustainability practices among 
manufacturing firms in Uganda. Our approach to 
the study is presented in section two “Approach”. 
In this section, we present the research 
methodology utilized in our study and section 
three “review of related studies”. This section 
summarises and synthesizes the relevant 
empirical studies. Section four addresses the 
drivers towards adoption of SPs while section 
five dwells on the challenges that limit the uptake 
of SPs and lastly we present the conclusion and 
recommendations in section six. 
 

2.1 Approach 
 
The paper followed a qualitative research 
design. Specifically, this study adopted a review 
approach where researchers identified, collated, 
evaluated, and summarized existing studies 
regarding opportunities and challenges to 
implementation of SPs. To answer our research 
question, we reviewed government 
environmental reports, energy policy documents, 
water management reports, Kampala city council 
reports especially on waste generated by 
manufacturing firms, Green growth strategy 
reports, reports from Uganda Manufacturers 
Association and the existing empirical studies. 
Our recommendations are informed by; (a) the 
benefits that come with adopting and 
implementing SPs, (b) the limited research effort 
to address sustainability issues in Uganda, and 
(c) identified gaps in the adoption and 
implementation of SPs in Uganda. We present in 
Table 2, a summary of the relevant articles 
utilised in this study. 
 

3. REVIEW OF RELATED STUDIES 
 
Empirical studies have demonstrated the 
opportunities and challenges to SPs in various 
jurisdictions. [43] studied the drivers and barriers 
for adoption of eco-design practices in pulp and 
paper industry in Finland;[44] studied the drivers 
to sustainable manufacturing practices and 
circular economy: a perspective of leather 
industries in Bangladesh while [45] looked at the 
drivers of SMPs in Egyptian SMEs and their 
impact on competitive capabilities: A PLS-SEM 
model. Moreover [46] delved on the analysis of 
drivers and barriers for green manufacturing 
practices in Malaysian SMEs: A preliminary 
findings; while [47] studied an integrated 
approach to modeling the barriers in 
implementing green manufacturing practices in 

SMEs with focus on India. Undoubtedly, there is 
a dearth of research focusing on SPs among 
manufacturing firms in Uganda. 
 
Considering a vast amount of research 
undertaken on SPs from various jurisdictions 
across the globe [43-47], extensive opportunities 
exist for the uptake and implementation of SPs. 
In literature, institutional pressures [48-50]; 
green culture [51,52], technological infrastructure 
[53,45]; technological innovation [54,55,45], 
environmental commitment [56]; regulatory 
compliance [57]; Top Management support [53], 
energy consumption [58], Firm resources [59], 
organisational capabilities [60] are among the 
crosscutting drivers for SPs. We note that, the 
main challenges towards the implementation of 
SPs relate to; finance and cost of 
implementation [61]; technological infrastructure 
[45]; lack of awareness [61]; lack of 
management commitment [43]; organisational 
culture [62].  
 

3.1 Drivers of Sustainability Practices 
among Manufacturing Firms in 
Uganda 

 
3.1.1 Environmental regulation 
 
Sustainability practices form an integral part of 
national planning and development frameworks 
in Uganda [42]. Several policies, legal, and 
institutional frameworks are in place to facilitate 
sustainable development through economic 
growth, social inclusion, and environmental 
protection. Key among these are; the 
constitution of the republic of Uganda (1995), the 
Uganda Vision 2040 and National Development 
Plans (I, II & III), the National Environment 
Management policy (1994), the Poverty 
Eradication Plan (2000), the Energy Policy 
(2002) and the Renewable Energy Policy (2007).  
 
Researchers [70] [45] indicated that the uptake 
of SPs is hinged on environmental regulations. 
This assertion was supported by [51] in a study 
on regulatory compliance and environmental 
SPs of manufacturing entrepreneurial ventures 
in Uganda. Moreover [51] found that, controls, 
legitimacy and deterrence as antecedents of 
regulatory compliance crucial in environmental 
SPs unlike social norms and values. These 
results are consistent with the findings of [79] 
who argued that, environmental regulations 
positively influence the company’s sustainability 
actions. [80] added that, high fines and 
penalties, in case of noncompliance with  
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Table 2. Summary of the studies on drivers and barriers towards the implementation of    Sustainability Practices 
 

References Title Aim, Approach and Key findings  

 [43] Drivers and Barriers for the Adoption of 
Eco-design Practices in Pulp and Paper 
Industry: a Case Study of Finland. 

 The paper aimed at defining, analyzing and evaluating barriers and drivers for eco-
design implementation to the Finnish pulp and paper industry by using multi-criteria decision-
making methods and consolidated ranking methodology.  

 Results showed that barriers more commonly present and interconnected in 
companies originate from internal management, while drivers often originate from external 
stakeholders. 

[63] 
 

Do human critical success factors matter 
in adoption of sustainable manufacturing 
practices? An influential mapping analysis 
of multi-company perspective. 

 Human Critical Success Factors (HCSFs) may play an important role in adoption of 
SM. 

 Results suggested that ‘Green motivation’, ‘Customer relationship management’, 
‘Management leadership’ ,‘Communication’ and ‘Strategic alignment’ are the highly 
significant causal HCSFs in efficient adoption of SM practices. 

 
[44] 

Drivers to sustainable manufacturing 
practices and circular economy: A 
perspective of leather industries in 
Bangladesh 
 

 The main contribution of the study was to assess, prioritize and rank the drivers of 
sustainable manufacturing practices in the leather industries of Bangladesh.  

 The study used graph theory and a matrix approach to examine the drivers.  

[64] Examining barriers to organizational 
change for sustainability and drivers of 
sustainable performance in the metal 
manufacturing industry 

 The study employed ISM technique and Technique for Order Performance by 
Similarity to Ideal Solution (TOPSIS) to examine the barriers to organizational change for 
sustainability and drivers, which support sustainable performance.  

 Results indicate that, inefficient legal framework, inadequate proactive plans, lack of 
sustainable waste management and preferences of institutional buyers are the key barriers. 

 Furthermore, enforcing government regulations, integrating sustainability in 
proactive plans, promoting sustainable products and developing infrastructure support and 
facility for sustainability were found to be the most influential drivers. 

[45] 
 
 
 

The drivers of sustainable manufacturing 
practices in Egyptian SMEs and their 
impact on competitive capabilities: A PLS-
SEM model 
 

 The paper examined the impact of technological, organisational and environmental 
(TOE) drivers on sustainable manufacturing practices (SMP), and the influence of these 
practices on competitive capabilities (i.e., quality, cost, delivery and flexibility).  

 Environmental pressures from stakeholders, management support and the 
engagement of employees positively influences SMP.  

 Technology infrastructure, technology competence, and environmental regulations 
do not significantly affect SMP.  

[65] The adoption of operational  A survey-based exploratory research utilised. Data analysed by combining 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/graph-theory
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References Title Aim, Approach and Key findings  

environmental sustainability approaches 
in the Thai manufacturing sector. 
 

descriptive and inferential statics. The study revealed that a large amount of investment 
capacity, and proper training & knowledge needed to fully implement the studied operational 
approaches.  

 Environmental awareness, and cost saving, from conservation of energy as the main 
reasons for adopting the studied operational approaches.  

 Thai manufacturing firms implement them because of internal factors and that they 
lack of motivation from external factors and involvement from other stakeholders. 

[66] Stakeholders’ influences on the adoption 
of cleaner production practices: A survey 
of the textile industry 
 

 The study aimed at exploring the influence of stakeholders on the adoption of CPP 
in the textile industry.  

 The study builds on data from survey data and expert perspectives, whereas data 
analysis resorted to structured equation modelling and Spearman's correlation test.  

 Shareholders were found to have a positive influence on the adoption of CPP driven 
by the expected impacts that CPP may have for reducing costs and improving company's 
brand. On the contrary, the study finds no support for business partners, society and the 
government influencing the adoption of CPP. 

[67] Industrial sustainability: Modelling drivers 
and mechanisms with barriers 
 

 The paper reviewed literature on drivers to sustainability and to the areas of 
occupational health and safety, eco efficiency, and energy efficiency, and contributes to 
industrial sustainability research presenting a novel framework of drivers.  

 Regarding model of drivers, capacity to represent, usefulness and ease of use were 
evaluated; concerning model of mechanisms usefulness and ease of use were evaluated.  

[47]  An integrated approach to modeling the 
barriers in implementing green 
manufacturing practices in SMEs 
 

 Based on a comprehensive literature review and experts’ opinion (Delphi method), 
the study revealed 25 barriers, in three broad categories, of GM implementation in Indian 
SMEs. The identified barriers are ranked, and their interrelationships are explored using a 
novel integrated multi-criteria decision making (MCDM) framework, with a combination of 
Decision-Making Trial and Evaluation Laboratory Model (DEMATEL), Analytical Network 
Process (ANP), and Technique for Order Performance by Similarity to Ideal Solution 
(TOPSIS) in a fuzzy context.  

 Several barriers related to lack of internal abilities and strategies, In particular, most 
critical barriers are lack of research and development (R&D), failure in eco-design and lack 
of accreditation respectively. 

[46] Drivers and barriers analysis for green 
manufacturing practices in Malaysian 
SMEs: A Preliminary Findings. 

 Reported preliminary findings on the drivers and barriers faced by SMEs in 
implementing green manufacturing practices, in Malaysia.  

 SMEs lack the data, resources, technical expertise and experience required to 
implement green initiatives.  

https://www.sciencedirect.com/topics/engineering/conservation-of-energy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/health-and-safety
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References Title Aim, Approach and Key findings  

 The study used the Delphi survey method to explore, identify and verify the drivers 
and barriers of green manufacturing practices by obtaining consensus from a panel 
of experts.  

[61] Enablers and Barriers of Sustainable 
Manufacturing: Results from a Survey of 
Researchers and Industry Professionals. 

 This paper presents the opinions of various researchers around the globe and 
industry professionals on the enablers and barriers.  

 It was observed that 'lowering manufacturing cost’; 'investment in innovation & 
technology' and 'pressure from market' emerge as top 3 priority enablers along with 
'lack of awareness of sustainability concepts' and 'cost too high' as top 2 barriers in 
both groups. 

[68] Evaluating the enablers and barriers for 
successful implementation of sustainable 
business practice in ‘lean’ SMEs. 
 

 The study explored the co-evolution of ‘lean and green thinking’ and the potential for 
lean and green practices to enable successful transitions to sustainable business practice.  

 Four key enablers and six key barriers to sustainable business practice, derived 
from a series of in-depth interviews with CEOs and senior managers involved in 
sustainability and lean manufacturing were identified.  

 The study offered an institutional theory perspective, concluding the potential for 
normative, coercive and mimetic drivers to influence SMEs to shape environmental, social 
and economic decision making and legitimize the transition to sustainable business practice.  

[69] Critical success factors of sustainable 
supply chain management and 
organization performance: An exploratory 
study. 

 A holistic view of the critical success factors (CSFs) impacting the SSCM process as 
well as the performance outcome was presented.  

 Using (SEM) technique, the study found that organisations’ internal environment was 
very positively associated with SSCM practices. 

[70] Drivers and Barriers in sustainable 
manufacturing implementation in 
Malaysian Manufacturing firms. 

 The paper aimed at investigating the drivers and barriers of sustainable 
manufacturing implementation in Malaysia. Data were collected by use of self-administered 
questionnaires.  

 Increment in the overall cost of implementation is regarded as the main barrier to 
implementing SMPs while environmental regulation and top management commitment are 
regarded as the main drivers.  

 [71] Drivers for the adoption of sustainable 
manufacturing practices, A Malaysian 
perspective. 

 This research aim was to provide an insight into drivers to the adoption of 
sustainable practices in developing nations, specifically in Malaysia. A cross sectional survey 
conducted among various manufacturing company in Malaysia and the data collected was 
analysed using SEM.  

 Results showed that competitiveness, company culture and public awareness has 
positive impact on SMPs Supply chain management was identified as the most important 
practice in the implementation of SPs.  

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/coevolution
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References Title Aim, Approach and Key findings  

[72] Drivers and Barriers to sustainability 
manufacturing practices by small and 
medium enterprises in South Africa. 

 The study investigated the drivers and barriers to the implementation of SMP by 
SMEs in the manufacturing sector. Utilised the quantitative research approach.  

 The cross-sectional survey method used for data collection.  

 The study identified four major drivers of SMP namely environmental, economic, 
management support and social.  

 The major barriers included financial, management and social factors.  
[73] Implementation of sustainable 

manufacturing practices in Indian 
manufacturing companies 

 The study aimed at finding the relationship between sustainable and smart 
manufacturing practices in the emerging economies using hypothesis modelling approach to 
link the manufacturing competitiveness and top management commitment with the 
sustainable and smart manufacturing practices.  

 Data collected with the help of questionnaire. SEM approached was used. The 
adoption level of Smart manufacturing practices in India is limited due to technological, 
economical and other challenges. 

[74] Environmental Sustainability Practices of 
Albanian Micro 
Enterprises and SMEs Enterprise 

 The paper discussed environmental SPs of microenterprises and SMEs in Albania. 
Nine Albanian SMEs were interviewed about their SPs.  

 Results indicated that, Albania lacks detailed sustainability requirements, many 
SMEs are aware of environmental sustainability.  

 For some Albanian SMEs and microenterprises, the implementation of SPs is a 
requirement for accessing lucrative international markets, like the EU. 

[75] An analysis of enablers and barriers of 
sustainable manufacturing in South Africa 

 The study highlights the key enablers and barriers behind implementation of 
sustainable manufacturing in the region.  

 Views and opinions from expert researchers and practitioners were collated and 
analyzed to draw useful strategies for implementing sustainable manufacturing.  

[76] Drivers and Barriers to circular economy 
implementation. 

 The paper aimed at identifying the drivers and barriers to implementing a CE in 
Pakistan’s automobile manufacturing industry. Adopted an explorative approach. Study 
applied both qualitative and quantitative methods.  

 “profitability/market share/benefit” (30 percent), “cost reduction” (22 percent) and 
“business principle/concern for environment/appreciation” (19 percent) are the top three 
drivers.  

 “Unawareness” (22 percent), “cost and financial constraint” (20 percent) and “lack of 
expertise” (17 percent) are the top three barriers. 

[77] Drivers and Barriers to energy efficiency 
management for sustainable 
development. 

 The research investigated the current status of energy management practices in the 
Korean steel industry in order to examine how drivers and barriers to energy efficiency 
operate, the circumstances in which these practices arise and the extent to which public 
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References Title Aim, Approach and Key findings  

policy or organizational change may overcome them.  

 Market-based factors, and organizational/individual behavioural factors, play 
important roles in energy efficiency investment towards sustainable development. 

 Economic factors (cost savings, energy tax, capital budget, cost of identifying and 
analysing business opportunities, beneficial loans for energy efficiency investments) and 
organizational factors (technical risk, lack of manager's influence, owner's demand, top 
management commitment, and corporate reputation) affect energy efficiency. 

[78] Pressure or Premium: what works best 
where? Antecedents and outcomes of 
sustainable manufacturing practices. 

 The study empirically tested the antecedents and consequences of SMPs across 
India, China and OECD.  

 PLS-SEM applied to test the conjectures. Customer willingness to pay has a 
significant impact on SMPs; stakeholder pressure is able to influence their adoption in OECD 
and India, but not in China.  

 Firms that are high on SMPs not only reap sustainability benefits, but also derive 
cost reduction and quality improvement in many contexts.  

[62] Prioritization of sustainable manufacturing 
barriers using Best Worst Method. 

 The study prioritized barriers by calculating their weights through the application of 
Best Worst Method in one of the manufacturing organizations of India.  

 The barriers identified through a review of the peer-reviewed articles and expert's 
opinion.  

 Barriers categorized into six major criteria.  

 Economical & managerial barriers as the most obstructive barriers among the major 
criteria of sustainable manufacturing barriers followed by organizational barriers, social & 
environmental barriers, technological barriers, knowledge & learning barriers, and 
independent barriers.  

The next section presents a discussion on the drivers and challenges to implementation of SPs in Ugandan manufacturing firms. 
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regulations drives SMEs to adopt SPs. 
Moreover, [81] reiterated that, along with the 
legislation and regulation, incentives in the form 
of loans, grants, tax concessions and other 
economic benefits facilitate easy adoption and 
behavioral change in SMEs towards sustainable 
practices. Thus, environmental regulations are 
crucial for the implementation of SPs within 
manufacturing firms of Uganda. Accordingly, [38] 
has made several calls to control waste 
generation to the greatest extent possible 
through the circular economy.  
 
3.1.2 Customers’ awareness 
 
[82] Noted that, consumers have started to show 
more concerns on the development and use of 
products, stemming from the increasing 
awareness of environmental and social issues 
associated with these products. In addition [83] 
argued that, customer awareness is at the 
forefront towards the attainment of SPs. [44] 
stressed the importance of environmental 
collaboration with customers in this regard. 
According to [44] customers choose 
environmentally friendly products because they 
are getting information about this from the 
government or via increased public awareness. 
[83] emphasised that, training and education are 
at the forefront in creating awareness about SPs. 
[83] reiterated further that, education by formal 
or informal means can play a vital role in gaining 
knowledge about SPs. 
 
 In Uganda, various institutions have been 
applauded for the role they play in promoting 
awareness about SPs. These institutions 
include; National Planning Authority, Ministry of 
Finance Planning and Economic Development, 
Climate Change Department, Ministry of water 
and Environment, Ministry of Energy and Mineral 
Development, National Environment 
Management Authority, Uganda Cleaner 
Production Centre, The Climate Action Network 
Uganda, United Nations Development 
Programme, Uganda Manufacturers Association, 
Environmental Management for Livelihoods 
improvement-Bwaise facility, Economic policy 
research center [84] . The named institutions aim 
at creating awareness in order to drive the 
uptake of SPs. 
 
3.1.3 Cost reduction 
 
The desire to reduce costs through efficient use 
of resources such as materials and energy, may 
drive companies to implement SPs [85,86] 

added that, pollution occurring during 
manufacturing leads to hidden costs in form of 
waste. These costs can be averted by 
embracing SPs. [87] indicated that, the desire to 
pursue SPs by SME managers may be anchored 
on the need to satisfy their economic self-
interest. More so, researchers [88,89] indicated 
that, adoption of sustainability actions promotes 
competitive advantage resulting from benefits 
such as; cost reduction, waste reduction, 
recycling and differentiation among others. 
Additionally, [90] argued that, medium-sized 
firms undertook environmental engagements in 
order to attain incentives such as long run 
financial and market position payoffs. In Uganda, 
Table 1 depicts evidence of cost reduction 
through implementation of SPs among notable 
manufacturing firms. 
 
3.1.4 Establishment of the green growth 

development strategy 
 
The government of Uganda demonstrated a 
commitment towards the principles of green 
growth and sustainable development as 
highlighted in the various legal, policy and 
planning and institutional frameworks. The 1995 
Uganda constitution provides for sustainable 
development and public awareness about 
effective management of natural resources. The 
Uganda vision 2040 aspires to transform the 
country from a peasant to modern and 
prosperous country by 2040. The country 
established the UGGDS as a tool to reconcile 
the existing economic, social and environmental 
conflicts and facilitate the achievement of 
economic, social and environment targets 
simultaneously. The aim of UGGDS is to 
optimize the potential, maximize the benefits, 
and minimize the costs of the country’s 
economic growth pathway. Uganda is 
implementing the Switch Africa Green project, 
coordinated by the National Environment 
Management Authority and financially supported 
by various development partners. The project 
seeks to ensure resource use efficiency in SMEs 
by adopting sustainable consumption and 
production principles [84]. 
 
3.1.5 Technological innovations 
 
The 2030 Agenda recognises new technologies 
as an important means for implementing the 
sustainable development goals across 3BL 
dimensions, and as a critical instrument to 
address existing and emerging challenges. 
Technologies can bring many benefits to 
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communities in both developed and developing 
countries. Accordingly, [45] found technological 
infrastructure and technological competence as 
key drivers of SPs. [91] added that, an important 
step towards a low-carbon economy is the 
implementation of low carbon technologies. 
More so, following the increasing global 
awareness of the dangers posed by the present 
climate change, countries such as Uganda have 
adapted to long-term plans for a transition to 
decarbonised economies and a major strategy 
for decarbonisation is to intensify the use of 
renewable energy technologies as the 
fundamental source of energy [92]. Moreover, In 
Uganda, Table 1 provides benefits associated 
with technological innovations among the 
selected manufacturing firms.  
 
3.1.6 Establishment of the Uganda cleaner 

production centre 
  
The primary government initiative in the area of 
cleaner production is the Uganda 
Cleaner Production Centre (UCPC). The 
Government of Uganda jointly with the United 
Nations Industrial Development Organisation 
(UNIDO) established UCPC in 2001. The main 
objective of UCPC is to introduce cleaner 
production practices at the enterprise level. 
UCPC provides advice, technical assistance and 
professional training in cleaner production and 
good environmental management practices. It 
also focuses on eco-design as a strategy in 
product development. The eco-design strategy is 
based on the premise that sustainable product 
development helps companies to improve the 
environmental performance of their products 
whilst reducing the financial, health and safety 
costs of production. UCPC also creates 
awareness about cleaner production in various 
institutions and to the public by presenting case 
studies (for example companies successfully 
implementing cleaner production and the 
resultant benefits).  
 

3.2 Barriers towards the Uptake of 
Sustainability Practices among 
Ugandan Manufacturing Firms 

 
3.2.1 Legislation 
 
Researchers [93] indicated that, among the 
hurdles to implementation of SPs are the limited 
support from the regulatory authorities. [81] 
Further noted that, strong policies and legislation 
serves as the cornerstone for implementing 
green strategies. Notably, [94] suggested the 

creation of a suitable framework, which fosters 
the establishment of a system for retaining 
effective laws in order to overcome the lack of 
government support for rules pertaining to 
environmental conservation. In Uganda, [95] 
highlights a number of laws which were enacted 
to safeguard the environment. These laws 
include; the National Environmental Act, No. 5 of 
2019, National Environment (Audit) Regulation, 
2020, National Environment (Management of 
Ozone Depleting substances and products) 
Regulations S.I. No. 48 of 2020, National 
Environment (Waste Management) regulation 
S.I. No. 49 of 2020, 153-2, National Environment 
(standards of discharge of effluent into water and 
land) regulation 2020, National Environment 
(wetlands, riverbanks and lake shores 
management) regulation 153-5. This 
withstanding, the enumerated laws are limited in 
terms of enforcement and this in part explains 
why manufacturing firms still exhibit 
unsustainable behaviours (see; figures 4 and 5).  
 

3.2.2 Economics and finance 
 

In order to realize the universal 2030 Agenda, 
drawing on all sources of finance-public and 
private, domestic and international-in all 
countries will be essential. [96] indicated that, 
the implementation of sustainability initiatives is 
mainly limited by resources and high initial cost 
of capital. Additionally, [68] argued that, most 
firms would not wish to invest money in a 
venture where the outcome in form of returns are 
uncertain. Considerably, investing in SPs such 
as pollution control measures require huge 
finances, which most firms may not be having. 
More so, the cost of financing in countries like 
Uganda is so high for an ordinary small and 
medium manufacturing firm which forms the 
biggest percentage, this in turn limits these firms 
from securing adequate funds which could be 
used to implement SPs. Additionally, 
researchers such as [62] [46] indicated that, the 
complications that most firms have in accessing 
credit also discourages them from implementing 
SPs. According to [97] the real interest rate for 
Uganda stood at 14.6%. The real interest rate is 
the lending interest rate adjusted for inflation as 
measured by the GDP deflator. This rate of 
interest may not favour manufacturing firms in 
Uganda in its current form and this in turn limits 
the implementation effort of SPs. 
 

3.2.3 Organizations culture 
 

Various researchers [68] [62] have argued that, 
for some manufacturing firms, existing culture is 
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considered to be a frequent barrier to the 
incorporation of SPs. Accordingly, the lack of 
human creativity and innovation and the lack of 
responsibility are the underlying reasons for the 
existing organizational culture. In this regard, the 
lack of expertise in sustainability issues is 
another widely discussed barrier in literature 
[96]. Researchers [98,99,62] have indicated that 
managers may resist change for fear of the 
outcomes associated with these changes which 
may be unfavorable. Again, [100,62] highlights 
the lack of support from the top management of 
the companies among key hindrances in 
implementing SPs. The commitment of 
management during the initial implementation of 
sustainable product service systems was 
identified as a main enabler by [99]. The main 
findings in [68] consider lack of time as one of 
the major barriers that SMEs face. To achieve 
sustainable infusion in the organizations and 
raise awareness, the time dedicated to these 
issues is key [99].  
 
3.2.4 Limited employee skills and 

competences  
 
Researchers [99] [46] indicated the relevance of 
knowledge, skills and competences in the 
implementation effort of SPs. Additionally [98] 
noted that, without adequate resources like 
knowledge, skills, and technologies within 
developing countries, moving toward a more 
sustainable economy will be a daunting task. 
More so, [99] cited limited skills, knowledge and 
other sustainability competences among key 
impediments to various firms’ endeavors in 
establishing a clear roadmap of sustainability 
hinged on the 3BL perspective. In a study by 
[101] on “the challenge of implementing 
sustainable development goals in Africa: The 
way forward” highlighted a dearth of knowledge 
and skilled workforce in the areas of 
sustainability. In the same vein, [61] in a study 
on the enablers and barriers of Sustainable 
Manufacturing, results showed limited 
awareness as one of the impediments towards 
implementation of SPs.  
 
3.2.5 Desire to increase economic growth 
 
According to [102] some notable factors behind 
environmental degradation include population 
growth and overexploitation of the ecosystems 
driven by unsustainable consumption and 
production patterns. The growing global middle 
class with higher consumption levels as well as 
urbanisation dynamics, put pressure on 

agriculture and industry needs. Moreover, given 
the current resource and energy intensity of 
production, these activities result in resource 
depletion along with environmental degradation 
and climate change [102]. In Uganda, [103] 
notes that, while the Uganda Vision 2040 aspires 
to pursue economic development and 
socioeconomic transformations premised on the 
principles of a green economy such as equity, 
environmental sustainability, resource efficiency, 
climate change adaptation and mitigation and 
inclusiveness, the available evidence indicates 
continued unsustainable practices being 
exhibited by manufacturing firms (see Figures 4 
and 5).  
 

4. SUGGESTED MEASURES AND POLICY 
IMPLICATIONS 

 
This section presents the various policy 
interventions that need implementing in order to 
overcome the challenges identified in section 4.  
 
i. Uganda established several policies in 

order to drive sustainability practices. 
These include; industrial Policy, 2008; 
trade policy, 2008; Cooperative 
Development Policy; renewable energy 
policy, 2007 for renewable energy 
generation and promotion of energy 
efficiency projects. This withstanding, 
there is need for the government to 
strengthen these policies for the 
betterment of the environment, society and 
prosperity for all.  

ii. Currently, manufacturing firms in Uganda 
continue to use biomass in their 
production processes for instance, in 
baking of bread and tea processing 
factories. Promote generation and 
integration of all energy sources to reduce 
on the cost and sustain the sufficient 
supply of power to industries. Use of 
cleaner and renewable energy sources is 
consistent with SDG 7 target 7.1 that 
focuses on ensuring universal access to 
affordable, reliable and modern energy 
services.  

iii. There is need for strengthening 
awareness creation and trainings in the 
areas of waste management like the 
application of circular models were waste 
is used as an input as opposed to the 
current traditional linear model of take 
make and waste which being applied in 
most manufacturing firms of Uganda. 
Knowledge generation through research 
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should go hand in hand with strategies to 
create the capacity to apply and roll out 
new knowledge to promote the 
implementation of sustainability practices. 

iv. Improve financing mechanisms to promote 
technology transfer and innovation. The 
current financing modes in Uganda are not 
favourable. The interest rates charged by 
commercial banks in Uganda are 
exorbitant and as a result, this has made it 
very difficult for manufacturing firms to 
invest in new and up-to-date 
manufacturing technologies.  

v. As a catalyst to capacity building, there is 
need to strengthen academic institutions in 
Uganda. These institutions occupy 
important position and play central role in 
contributing to the uptake of sustainability 
practices. Research carried out in these 
institutions will help in building capacity in 
the area of sustainability practices. The 
newly established programmes (Masters 
and PhD) in energy economics and 
governance at Makerere University 
Business School Kampala and Bachelors 
of Resource and environmental economics 
at Makerere University Kampala are 
making insurmountable efforts in 
promoting sustainability practices among 
manufacturing firms. 

vi.  Manufacturing firms should upgrade 
employees’ skills and competences. 
Concerns like; switching off lights when 
they are not in use, wastewater 
management require building employees 
skills and competences through trainings. 
Literature suggest that implementation of 
SPs is partially hinged on the employee’s 
skills and competences in areas of 
production science, energy management, 
environmental economics and natural 
science management.  

vii. In addition to the numerous laws and 
policies in place, effective regulation and 
implementation of SPs efforts calls for 
reinforcement of institutional measures 
and capacity to implement the existing 
legal and policy frameworks, taking into 
account the use of innovation and positive 
incentives. 

viii. Management should Carry out Cleaner 
Production Assessments and prepare 
industry specific Environmental 
Management Plans; develop a code of 
conduct that could be abided by the 
industry and promote labelling and 
recognition mechanisms that recognises 

continuous improvements by the 
manufacturing industry; promote lifecycle 
assessments in the sector. This in turn 
may enhance efficiency of resource 
consumption in the manufacturing sub-
sector while minimizing adverse 
environmental impacts and thus increase 
productivity. 

 

5. CONCLUSION 
 
The paper examines the current state of 
sustainability practices among manufacturing 
firms in Uganda as well as the opportunities, 
barriers and suggest policy interventions that 
aim at mitigating the challenges and barriers 
identified. Considering that Uganda is a least 
developed country, the desire to increase 
economic growth calls for an increase in 
resource consumption and as a result, 
implementation of SPs becomes inevitable. In 
Uganda, researchers envisage that, plenteous 
impediments in implementing SPs still exist. The 
notable challenges identified in this study relate 
to weak government policies, limited 
technological infrastructure and competence, 
organisational culture, financial resources, and 
the high cost of financing among others. 
Nonetheless, some manufacturing firms have 
started to embrace SPs as a result of awareness 
creation, trainings and technical assistance 
provided by the Uganda cleaner production 
centre, environmental regulations, advances in 
technological innovations, establishment of the 
Uganda green growth strategy and as a result, 
many firms have attained numerous benefits as 
observed in Table 1.  
. 
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