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INTRODUCTION

Small and Medium Enterprises (SMEs) are conside-
red one of the pillars for economic expansion and 
represent the most important contributory sector in 
developing countries worldwide. Therefore, it is of 
great importance to identify gaps and provide recom-
mendations to enhance this sector’s possibilities for 
sustained growth in the years to come.

In recent times, manufacturing SMEs have strug-
gled, apart from organisation-related problems deri-
ving from their size, with the irruption of the fourth 
industrial revolution and the consequences of the 
COVID-19 pandemic. These, among other factors, 
currently have SMEs immersed in a challenging pe-
riod of changes, and resilience is key for the survival 
of this very important sector, especially in developing 
countries.

This document explores the current state of SMEs 
in developing countries by performing an analysis of 
different regions and making a comparison with the 
experiences of first-world nations to provide context. 
From there, a set of opportunities are identified and 
serve as a starting point for a set of recommenda-
tions that point towards strengthening the resilience 
of manufacturing SMEs in developing countries, given 
their importance in the global economy. Every recom-
mendation is targeted for the different stakeholders 
involved in the ecosystem. 

CONTEXT

SMEs play the leading role in the overall development 
of developing countries, not only in the private sector, 
influencing the level of education and employment, 
but also in the work of institutions, policymaking, and 
trends of countries such as from their export and 
import strategy up to their  positioning on the global 
arena. This high significance can be depicted through 

their innovations, creation of new jobs, participation 
in Gross Domestic Product (GDP), independence in 
action, initiation, and stimulation of competition, etc1.  
According to recent studies, SMEs account for about 
90 to 95 percent of all enterprises around the world 
and account for more than 70 percent of all products 
and services2. Moreover, SMEs are also seen as figu-
res of merit in regional development, owning around 
60% of private-sector employment.

The colossal transformation caused by the fourth 
industrial revolution in the world of manufacturing 
has forced companies of all sizes and sectors to em-
brace drastic inner and outer changes, for instance, 
the adoption of data-driven Artificial Intelligence (AI) 
solutions, new approaches to digital marketplaces, 
e-commerce and supply chain strategies, staff re-
duction, infrastructure modifications, etc. However, 
digitalisation and digital transformation are difficult 
to integrate into manufacturing SMEs in developing 
countries due to digital servitisation at a very early 
stage in most of these companies in developing coun-
tries, that can lead to loss of competitive positions. 
The main barriers that they are facing nowadays are 
both organisational and customer-related3. 

On the other hand, the challenges that SMEs are 
actually facing can be categorised into organisa-
tion-related and system-related. From the organisa-
tional point of view, the main problem of SMEs is their 
size. Consequently, small entrepreneurs suffer from 
a lack of finance, and low levels of human resources 
and technological capabilities. On top of that, insuffi-
cient management competencies, the lack of a skilled 
workforce, deficiencies in marketing strategies, low 
efforts in R&D, and a lack of innovative technology are 
also significant elements responsible for the unstable 
growth of SMEs4,5. Regarding system issues, there is 
usually a lack of consciousness among these SMEs 
concerning the true significance of corporate gover-
nance, and in some cases, an aversion to adopting 
these methods due to the high costs of implementa-
tion. Moreover, corruption, trade barriers, the role of 
governments, and particularly bureaucracies in the 



legal and regulatory framework are also crucial points 
that hinder the progress of SMEs.5

During the industrial development, there has been an 
ongoing discussion about how far automation will 
go. The standard view used to be that everything that 
could be automated should be automated, and hu-
mans replaced with machines. Some years ago, we 
were reading headlines like “A robot will take your job” 
in the news; rather than thinking in binary terms, i.e., 
either machine or human, we need to think human 
plus machine. Then we can achieve new efficiency 
levels that neither machines nor humans can achieve 
alone.

In the factory of the future, humans, robots, and AI 
work together. The biggest challenge is that we need 
to become more innovative when it comes to pro-
duction. Countries’ competitiveness can be reached 
when producers become manufacturers by develo-
ping their R&D and technology design so that it adds 
value for national export products. It is crucial to be 
more competitive across the whole value chain. A 
lack of harmonised certification systems and regu-
latory environmental standards reduces the market 
power for companies for export. In this aspect, the 
role of the Government is essential. 

Developing countries’ experiences

Latin America
One of the main differences between developed and 
developing countries lies in the level of industrialisa-
tion. Developing countries are either in the process 
of industrialisation or are pre-industrial and almost 
entirely agrarian. Developing countries comprise less 
than 40% of global GDP.  In 2018, around 12.8% of the 
value added to the GDP in Latin America and the Ca-
ribbean was generated by the manufacturing sector  
(Figure 1). This share has been decreasing since 
2015, when the manufacturing sector represented 
roughly 13.5% of the value added to the region’s GDP6. 

Figure 1. Percentage of the value added to the gross domestic product 

(GDP) in Latin America and the Caribbean (2010-2018) [6].

In 2019, South America showed a homogeneous ad-
ded value of around 12.4% of GDP. The country with 
the highest percentage was Paraguay with 18.78%, 
and Chile presents the lowest percentage, at barely 
10.14%.

As an example for developing countries, Mexico has 
reached more than just servitisation; it has mana-
ged to bring together design and manufacturing and 
created an environment for the evolution of the ma-
nufacturing economy. Factories in Mexico acted as 
assemblers for U.S. multinational companies in the 
aerospace and medical sectors; benefitting from the 
rise of a qualified workforce, opportunities for further 
growth arise. Companies need to integrate supply 
chain management, for example, inspection and desi-
gn platforms and enterprise resource planning (ERP) 
in general. Nowadays, Mexico is shifting from an indu-
strial base to industrial infrastructure.



Figure 2.  Gross value added by economic activity [7].

The backward linkage (or multiplier effect) shows how 

much additional output is generated by a dollar’s wor-

th of final demand for each industry. Every dollar in fi-

nal sales of manufactured products supports $1.33 in 

output from other sectors—this is the largest multiplier 

of any sector7. Manufacturing plants, therefore, have 

a powerful and positive impact on economic develop-

ment. However, this tendency is changing as developed 

countries leave manufacturing and focus on services 

and products with a high added value (Figure 2). As ma-

nufacturing is migrating to emerging economies with 

cheap labour, it appears to be an opportunity for deve-

loping countries to learn and develop their manufactu-

ring capabilities.

Taiwan

Taiwan’s economic development has been powered 

over the years by the export-oriented strategies of 

its SMEs, which have led to an economic take-off and 

decades of rapid expansion. Since the 1970s, Taiwan’s 

SMEs have been exporting their technology and ser-

vices to the U.S. market, and in recent times they have 

also expanded toward mainland China and Southeast 

Asia. From the 1950s to the mid-1980s, Taiwan’s ma-

nufacturing SMEs transformed from light industries, 

such as textiles, plastic processing, shoemaking, and to-

ols and hardware, to industrial original equipment ma-

nufacturers supplying electric parts and other interme-

diate goods to developed countries like the U.S. market. 

Since the very beginning, Taiwan’s SME manufacturers 

have been active in building distribution, marketing, and 

service networks through foreign agents and dealers. 

However, since 2000, the mainstream trend has picked 

up the pace to fulfil Taiwan’s U.S. orders through main-

land China’s production (“Made in China by Taiwan”)8.  

India

Nowadays, India is becoming the new destination for 

global manufacturing, and a considerable number of 

manufacturing agents, management practices, and phi-

losophies are finding their way into Indian industries. 

According to Panizzolo et al.9 and other studies, India 

ranks second in manufacturing competitiveness. Its ta-

lented pool of professionals is promptly grasping the 

procedures, techniques, methods, and strategies re-

quired to reach success in the highly competitive global 

markets. In Indian territory, significant companies from 

Europe, the U.S.A., and Japan have found a place to de-

sign, develop, and manufacture innovative products 

due to Indian industries being considered an active ele-

ment in the whole value chain. So far, India has taken 

advantage of the increasing level of education, jumped 

directly to the service industry, and is currently trying 

to go back to manufacturing.

Iran

Considering the “Iran Small Industries and Industrial 

Parks Organization (ISIPO),” the number of manufactu-

ring enterprises in Iran is 88,352, of which 80,476 

enterprises refer to small units, while 4,362 are me-

dium-sized businesses.10 The Iranian industrial manu-

facturing organisation has been funded mainly through 

authorising technology from all over the world and, in 

some instances, by doing reverse engineering. In 2001, 

the Iran Small Industries Organization (ISIO) formula-

ted strategies, policies, and rules for small enterprises 

and supported them to increase their employment rate 

at industrial levels.



The central core of Iran’s economy (more than 80%) 

is influenced by large governmental and quasi-gover-

nmental organisations. However, 98% of the contri-

bution to the industry sector is made by SMEs. In fact, 

70% of job opportunities and 50% of GDP across the 

economy depend on small businesses.11

Industrialised countries’ experience

USA

As a result of the COVID-19 crisis, 26.5 million jobs 

were lost in the U.S.A. alone.12 Consequently, to date, 

global stocks have suffered a downturn of at least 25%. 

U.S. GDP shrank by around 24% in the second quarter 

of 2020, and the manufacturing sector experienced 

considerable contractions due to several factors such 

as the reduction of domestic demand for non-food go-

ods, decreasing foreign demand for U.S. goods exports, 

supply chain disruptions, and plant closures.13

Nonetheless, in the U.S.A., SMEs set up 99.7% of em-

ployer firms and have created 49.2% of jobs in the pri-

vate sector.13 SMEs boost innovation and competiti-

veness and are responsible for 44% of U.S. economic 

activity.

European Union 

Expressly, in the European Union (E.U.), SMEs repre-

sent 99% of all enterprises. Additionally, the European 

Commission has introduced a European action plan for 

promoting circular economy (C.E.) practices, setting go-

als to increase the sustainability of products and servi-

ces delivered to the common market.

The actual application of C.E. to economic systems and 

industrial processes considers a variety of new con-

cepts such as looped and performance economy14, re-

generative design15, industrial ecology16, the blue eco-

nomy17, etc., all of them directly linked to the concept 

of a closed loop (CL), which is the core of C.E. practices. 

This criterion of CL is characterised by zero waste pro-

cesses in the supply chain, which is based on the reuse 

or recycling of products or by cross-industry integra-

tion. These processes may take place in-house or bring 

in external partners, giving rise to a genuinely efficient 

and sustainable business ecosystem. 

In that same line of acting, E.U. businesses have adop-

ted procedures that encourage the whole economic sy-

stem to reuse products instead of consuming them (also 

known as “waste as a resource”18). These C.E. practices 

involve extending the life cycle of products and redu-

cing waste and CO2 emissions, all key attributes contri-

buting to enhancing companies’ value creation. The ma-

nufacturing sector is particularly the spearhead in the 

adoption of C.E. thinking. In this sector, several compa-

nies have revisited their manufacturing operations to 

enhance circularity19. 

Japan

Japan’s SMEs were initiated after World War II in 1945, 

and they are considered the golden eggs of the future 

because every company starts as a small factory (e.g., 

Honda and Sony). Even though the Japanese electronics 

and automotive industries are well-known and globally 

competitive, they cannot produce finished components 

by themselves. As a result, most of the devices required 

by those industries are made by SMEs.20  In Japan, the 

contribution of SMEs is approximately 99% of total bu-

siness, which has brought employment for the majority 

of the population and accounted for a large proportion 

of economic output. Those SMEs play a significant role 

as the backbone of the service sector and support as an 

essential part of the manufacturing industry and incre-

dibly as a strong export supply chain. 21

Opportunities identified from an in-depth  

literature review

In free-market economies and due to the effects of glo-

balisation, the development, implementation, and exe-

cution of suitable operational schemes and, in particu-

lar, marketing strategies, is the only route to developing 

a sustainable, enduring, and profitable business. Hence, 

in these conditions, for SMEs, carrying out each of the 

well-known approaches so far has become a barrier to 

achieving the desired success, especially for this cate-

gory of companies operating in developing countries.



The foremost development opportunity for SMEs is 

to take advantage of the continuous diffusion of infor-

mation and communications technologies (ICT). First-

ly, the infrastructure of ICT is a primary concern, and 

many developing countries are attempting to interna-

lise ICTs and balance their limited incomes to catch up 

with advanced economies quickly. The fair uses of ICT 

resources will enable SMEs to attract and retain skilled 

employees both within and across the border, as they 

are essential to maintaining the growing expectations. 

These approaches, such as funding, empowerment, and 

use of technology by SMEs, are vital. In addition, some 

potential advantages of implementing ICT can be hi-

ghlighted, for instance, new market access, an increase 

in firms’ profitability, improved labour productivity, etc. 

Finally, the adoption of information technology in SMEs 

will enhance the overall operational efficiency of the en-

tire company.

Macharia and Wang propose some essential interven-

tions to leverage the potential contributions of ICTs in 

the creation of job opportunities.22 In the first place, 

training and development are needed to increase the 

employability and ability of young people to create their 

own ICT business. Government creates public cowor-

king spaces and business incubators and accelerators, 

and technology centres to provide workspaces and bu-

siness support services. The establishments connect 

business startups with institutions, manufacturers, and 

employment exchange platforms and marketplaces for 

final customers. 

Such ecosystems enable SMEs to access international 

markets and communicate relevant information about 

the services or products they offer. Digital platforms 

significantly improve efficiency in any market, lowering 

the information asymmetry to make direct savings in  

administrative costs and time. Digitalisation is a long-la-

sting trend here to stay, set by big players in the sup-

ply chain and supported by the governments of most 

countries. Results in manufacturing are lowering the 

idle time of machinery park, increasing efficiency, the 

transparency of cooperation and the specialisation of 

factories. 

Examples are hybrid cloud MES and ERP systems with 

deep analysis of AI for forecasting demand and downti-

me between factories on the platform. Design outsour-

ce platforms are also in high demand for manufacturers, 

for instance, due to seasonal changes in the load of staff 

members. Finally, it is essential to create awareness of 

digital job opportunities among youth through social 

media, local content projects, business process out-

sourcing, and one-stop shops. 

Another well-regarded opportunity for SMEs is adop-

ting green business practices, which can be motivated 

either by cost and competitiveness concerns or social 

responsibility. In the case of small U.S. Midwestern ma-

nufacturing enterprises it has been demonstrated that 

informal pressure through government incentives and 

support programmes, as well as through peer-learning 

via industry associations, appear to be more effective in 

helping these SMEs to further ‘go green’. 23

Promoting and adopting circular economy (C.E.) practi-

ces have also been indicated to be effective for increa-

sing the economic performance of SMEs. Blasi et al. [16] 

used a web-scraped dataset of companies’ websites to 

capture and analyse the online advertising efforts of a 

sample of Italian manufacturing companies engaged in 

C.E. practices. The results obtained showed that SMEs 

that fall into the lower- medium-performing range mi-

ght benefit from intensively signalling their circularity 

on their website.

Arora et al. developed a novel approach to measure 

the evolution of firms’ capabilities and agility by using 

firms’ archived website data from the Wayback Machi-

ne.24 Their work was fed by publicly posted web infor-

mation that is essential for many firms’ marketing and 

sales efforts and may reflect important strategic con-

tent, particularly for SMEs. They also contributed to the 

knowledge by using a computational machine-learning 

technique to quantify firms’ changes over time and em-

ployed different non-overlapping sources to measure 

dynamic capabilities and performance.



In the case of European SMEs, most have faced logi-

stical challenges in addition to demand disruptions, 

although the severity has differed across firms and in-

dustries. That is why the following policy interventions 

need to be sensitive to the different types of SMEs in-

stead of adopting a one-size-fits-all approach, shifting 

towards a more structural and longer-term approach 

based on promoting their renewal and growth through 

innovation, internationalisation, and networking. 25

One outstanding idea is KITT4SME  (platform-enabled 

KITs of arTificial intelligence FOR an easy uptake by 

SMEs), which targets explicitly European SMEs and 

mid-caps to offer them scope-tailored and industry-re-

ady hardware, software, and organisational kits, delive-

red as a modularly customisable digital platform that 

seamlessly introduces artificial intelligence to their pro-

duction systems.

A practical concept for enhancing the organisational 

performance of manufacturing industries is to imple-

ment Total Quality Management (TQM) policies, which 

is a crucial survival tool for all kinds of industries. Howe-

ver, some SMEs in countries like India are reluctant to 

adopt TQM.26  From a theoretical point of view, TQM is 

considered to be a comprehensive management system 

followed by most organisations in the corporate world, 

which focuses on customer focus, continuous improve-

ment, the involvement of everyone, and maximising the 

performance of processes27. 

OPPORTUNITIES 

AND RECOMMENDATIONS 

1. Make a roadmap for the industrial policy plan for  

 the next five years.

The creation of this is crucial because it gives a fra-

mework for companies to clarify in which direction 

they are heading. It allows everybody to plan ahead and 

achieve better results in the future. 

SMEs Provide information about problems and needs 

to industry associations, along with data about the com-

pany’s core competencies and activities. This will help 

analyse the market’s actual situation and issue appro-

priate regulations and set trends.

Industrial associations Collect information from 

SMEs and MNEs, then formulate requests to the public  

sector, evaluating the commodities for the industry.

Government Research the problems submitted from 

different sides, including statistical analysis within rese-

arch institutions. They then set policies, issue subsidies, 

and give general directions to the public sector.

Scientific and Educational Establishments Assist 

SMEs in the gathering of relevant information,provide 

public information about the relevant activity for the 

industrial agenda and stay in touch with the industrial 

stakeholders.

2. Diversify core competencies among SMEs

Determination of a market niche is essential for an SME 

to sustain local competition and increase the country’s 

efficiency in the global market. Modern ICT and digital 

cloud platforms allow for the collecting, analysing, and 

further use of data to predict high or low demand for 

manufacturing companies. Big data analysis allows the 

creation of forecasts for a company to find relevant sup-

pliers to prevent bottlenecks in production in advance. 

Thanks to ERP systems, outsourcing becomes more 

transparent; thus, a company’s core competencies can 

be developed instead of doing the work of a reliable 

supplier.

SMEs Reduce MUDA (no-value-adding activities, Japa-

nese tr.) and idle assets.

Industrial associations Play the role of mediators 

between MNEs, SMEs, Digital platforms, raising aware-

ness and visibility of highly specialised manufacturers.



Government Provide policies and support to control vi-

sibility and availability of competencies forming a tran-

sparent and efficient supply chain composition.

Scientific and Educational Establishments Play an 

important role by  spreading scientific opinion on con-

ferences and forums, analytical research executed by 

universities and tested by specialists. Universities can 

shape the industry’s human resources gap by raising 

scholarships for some qualifications and also improve 

their involvement with SMEs by supplying internships 

and research programmes for the companies focused 

on improving SMEs’ competences and specialisation. 

3. Reduce information asymmetry

R&D and manufacturing should become closer, consi-

dering that R&D activity in 70% of cases is related to 

manufacturing. We should keep in mind the difference 

between producer and manufacturer. For a country, 

going in this direction means more value-added for 

export. This is a great challenge for SMEs, especially in 

developing countries.

SMEs Get access to centralised information services, 

for instance: HR, materials, and suppliers’ list. Compa-

nies should share their data in advance.

Industrial associations Collect data and needs from 

producers and aggregate the request to Government. 

They create lists and catalogues of company data on 

platforms, reducing information asymmetry.

Government Create events and clusters where busi-

ness meets University R&D departments.

Scientific and Educational Establishments  Provide 

an open catalogue of outsourcing R&D services, and 

samples of R&D outsource contracts entered into. They 

provide the industry with manufacturing facilities such 

as laboratories for small batch or prototype production. 

4. Human resources specialisation

SMEs in developing countries usually do not have admi-

nistrative and technological qualifications comparable 

to those of SMEs in developed countries. Lengthening 

the value-added cycle on the international market re-

quires a jump in the competitive qualification level. In-

dustry 4.0 competencies can bring competitive advan-

tage; currently, industry 4.0 starts with the same base 

everywhere.

SMEs Consult with HR specialists and looking at trends, 

incorporate the use of software in their operation. They 

participate in Industrial Associations and collaborate 

with scientific and educational establishments to detect 

workforce skills gaps and opportunities.

Industrial associations The final guide and a recom-

mendation can be discussed with regard to events or-

ganised by associations. They define guidelines for the 

specialisation of human resources based on specific in-

dustry needs.

Government Issue general directions to educational 

establishments and provides opportunities for techni-

cal education for minorities (women, immigrants, the 

unemployed with no high school attendance) to get 

more appropriate workforce resources. Sets trends 

and certification for technical education. Provides 

SMEs with incentives for workforce education focused 

on relevant technological and practical development.

Scientific and Educational Establishments Develop 

a qualified workforce, promote and train using up-

to-date technical programmes and allocate available 

student places according to industrial sector needs  

(industry 4.0). 

5. Sustainability and shared economy

Shifting from natural resources to sustainable sources 

is a global trend and a requirement. Conscious material 

usage and machinery downtime fulfilment makes savin-

gs in energy and other resources. There is a place for 



digital transformation in terms of overall economies of 

scale in a country and to speed up the growth of a sepa-

rate SME.

SMEs Dedicate time and necessary resources for the 

integration of digitising cloud solutions. The use of mo-

dern ICT technologies and business models allows the 

creation of a web platform listing competences of com-

panies to allow the sharing of their idle assets. Digitised 

data gathering can be subsidised if requested by SMEs 

of industrial associations. SMEs should aim for increa-

sed efficiency with the aid of government funding and 

research from universities.

Industrial associations Unified ICT tools promoted 

within the whole industry habilitate the agility of auto-

mated matching and then monitoring SMEs in supply 

chains.

Government Limit the usage of natural resources and, 

in parallel, ease the process of requesting facilities and 

subsidies for sustainable and renewable energy usage. 

These policies are crucial for local companies to enter 

the international market.

Scientific Research and Educational Establishments 

Research market trends, publishing results that predi-

ct demand for specific goods. They undertake research 

for improving the efficiency of energy and materials and 

energy flow that can be the starting point for the agen-

da for decarbonised manufacturing.

6. Digitalisation and innovation 

SMEs are the backbone of production chains, and 

the general problem is their visibility or exposure to 

the market. There is no clear understanding of their 

structure, competencies, and availability. Most impor-

tant SMEs are invisible to new clients that want to find 

a substitute for their supply chain. Moreover, working 

with most SMEs is not transparent when compared to 

MNEs. The network effect can arise if the cooperation 

is unified and centralised, where every stakeholder be-

nefits. The Covid situation helped SMEs to come closer 

to technology. Industrial policy can be more effective in 

developing countries if it is based on science and edu-

cation.

SMEs Commit to learning the benefits of digital tran-

sformation. For the optimisation of the value-creating 

supply chain, ICT-based instruments of analytics, com-

munication, and transparency are required: for instan-

ce, the next level of QI, the public rating of reliable sup-

pliers, and forecast of demand. Target promotion of idle 

assets available to be used for outsourcing orders. 

Identify opportunities for obtaining revenue from ser-

vices, based on digital platforms, associated with their 

manufactured goods. 

Government Provide support for supply chain digitali-

sation processes for SMEs and industrial associations. 

It issues policies for product certification, thus, creating 

an environment for digitalisation and export, protecting 

commercial data leakage by law. It can facilitate and 

subsidise digital transformation. 

Industrial associations should gently oblige SMEs to 

digitalise by offering cooperation with well-structured 

global supply chains. They can warranty some listing 

platforms as being trusted; therefore, members can 

store any sensitive data which has been uploaded there 

for further automatic analytics. Associations can allow 

a big trusted MNE to lead the new digitalised supply 

chain.

Scientific and Educational Establishments can train 

specialists in a broad range of ICT services (ERP, MES, 

data-powered software etc.)



CONCLUSION

Current times present many challenges but also great 

opportunities for SMEs in developing countries. In or-

der to face the challenges and for these opportunities 

to be taken, a proper environment of collaboration ne-

eds to be created amongst the different manufacturing 

stakeholders.

The synergistic integration of SMEs, industrial associa-

tions, scientific bodies, academia and governments, is 

crucial to generate an ecosystem of cooperation where 

each actor has a clear participation in the development 

of manufacturing. This is especially relevant for develo-

ping countries, since manufacturing is key to achieving 

a higher level of development.

It is essential for governments to be aligned with ma-

nufacturing and focus their efforts on planning based 

on the region’s key competitive advantages. This aspect 

should be oriented by the academy, giving solid founda-

tions so as not to  leave SMEs unprotected.

Digital technologies have given rise to a new era of lean 

manufacturing, which extends the lean philosophy to 

the cyber world (e.g., lean automation) for example, by 

making ‘physical-to-digital’ conversions, known as ‘di-

gital transformations’ or ‘digitalisation’, of value-adding 

activities in order to pursue new digital manufacturing 

levers to eventually realise higher productivity levels, 

higher quality, an optimised use of resources, and incre-

ased production throughput.
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