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Abstract: The sharing economy allows people to have access to resources and better consumption of 

resources with an aim for sustainability. The significance of sharing economy motivates scholars to study 

it from many contexts but there is lack of studies done from a manufacturing perspective. This paper 

attempts to analyze sharing economy from a British auto parts manufacturing SMEs perspective by 

commenting on the benefits and identifying the barriers. This paper analyzes the barriers using Best-Worst 

Method (BWM) with feedbacks from industrial experts. Analysis shows that “Lack of expertise” is the 

most influential barrier followed by “Lack of willingness to change”. The most prevalent sharing economy 

barriers in the British auto parts SMEs are identified in this paper, which gives insight to researchers and 

practitioners to find solutions to overcome the most influential barriers.                                                                                             

Keywords: Sharing economy, best-worst method, manufacturing, barrier, auto parts 

1. INTRODUCTION 

The advent of the so-called sharing economy has attracted 

people's curiosity and sparked debate in the last few years. The 

sharing economy (SE) is a broad concept that lacks a clear and 

commonly acknowledged meaning. Regardless of definition, a 

common feature of SE is the efficient utilization of 

underutilized assets for economic gain (Munkøe, 2017) 

allowing people to exchange their underutilized assets with 

others with the help of Information technologies (Petropoulos, 

2017). People have shown a positive attitude towards 

temporary accessing rather than owning permanently. Not 

only does SE improve consumption efficiency, but it also helps 

improving production efficiency, waste reduction, cost 

reduction as well as the development of a more humane society 

(Brkljac and Sudarevic, 2018; Relich 2016). Mainly the 

success of two sharing economy platforms, Airbnb and Uber, 

has sparked a surge of interest in the concept of SE in other 

sectors. Numerous businesses, particularly in the transport 

sector and accommodation sector, have benefitted from 

sharing economy (Brkljac and Sudarevic, 2018). The 

manufacturing sector is the least exploited in terms of SE 

concepts due to the complexity involved in adoption of such 

models. With the adoption of SE practice in manufacturing 

sectors, manufacturers can share their unused resources like 

excess raw materials, equipment, skills etc. to an organization 

that lacks resources for a fee, through the Internet platform. 

Also, manufacturers with excess production orders can share 

their orders with other sharing economy users to meet the 

demand and time.  

SE seems an easy concept but the transition from a 

conventional method by incorporating SE is not easy and in 

some cases, it may fail. So, it is important to analyze the 

barriers present in implementing SE. Several studies have been 

already done to identify and analyze the barriers to SE, but are 

limited to specific sectors and applications. Very limited 

researches have been done on SE from an industrial 

perspective and is still in its infancy. No doubt that different 

industries will have different influential factors. None of the 

researchers has studied barriers to SE implementation from a 

specific manufacturing field. This paper’s unique contribution 

is that SE barriers are analyzed from a specific manufacturing 

sector. In this paper, the barriers are analyzed from an auto 

parts manufacturing small and medium enterprises (SMEs) 

perspective. Auto parts manufacturing companies are facing 

difficulties in the adoption of SE because of the presence of 

various barriers. This paper investigates these barriers in the 

context of the British auto parts manufacturers so that 

industrial managers may be guided in its implementation by 

eradicating the influential barriers. The objectives of this study 

are as follows:  

1. To provide insights for managers to underline the benefits 

of implementing SE in auto parts SMEs. 

2. To identify the barriers that prevent auto parts 

manufacturing SMEs in the UK from implementing SE. 

3. To rank the identified barriers for the British auto parts 

SMEs using the Best-worst method (BWM) 

To achieve the aforementioned research objectives, an 

extensive literature review and industrial managers opinions 

were carried out which assisted in the identification of barriers 

and then Best-Worst Method (BWM) was used to rank the 

influential barriers. 
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2. LITERATURE REVIEW 

2.1 Sharing economy in manufacturing 

Sharing economy has the potential to boost productivity by 

using underused assets, develop new opportunities through 

disruptive innovations and bring innovation among existing 

businesses (Codagnone and Martens, 2016). There are many 

expensive equipment or machines which some of the SMEs 

cannot manage to purchase. In such cases, it makes sense to 

access the resources of other businesses based on the SE 

principle (Grondys, 2019), allowing SMEs to obtain required 

resources at a lower cost and operate with greater flexibility. 

Manufacturing SMEs, which have limited resources owing to 

the complexity of products and operations can benefit greatly 

from involving in SE practice. Market risk is handled within 

the concept of SE, and the shared resources might increase the 

potential of previously ignored market possibilities without 

requiring further investments (Chien and Kuo, 2013). SE is a 

new phenomenon in the manufacturing sector and therefore 

needs to be explored in depth. There are very limited studies 

done on SE from a manufacturing industrial perspective. More 

studies need to be done to unearth the possible benefits of SE 

in the manufacturing field. From an Industrial perspective, SE 

is defined as “an economic system in which industrial 

resources or assets are shared between two or more industries, 

with their mutual consent utilizing technology” (Govindan, 

Shankar and Kannan, 2020). Ellen Brandt (Ellen, 1990) 

introduced a concept called “shared manufacturing” in which 

large enterprises share their idle machines and technologies 

with small businesses to improve their business. He, Zhang 

and Gu (2019) studied some of the significant impacts of SE 

on the Chinese manufacturing industry. They convey that the 

shared manufacturing activities through advanced IT have an 

advantage over the traditional manufacturing model as it is 

more cost-effective and flexible. Yu et al. (2020) studied a 

concept called “shared manufacturing” which is analyzed with 

“servitization” and “Industry 4.0”. They studied the benefits of 

integrating manufacturing and service sectors. Jiang and Li 

(2019) introduced a new conceptual model called “shared 

factory”, where SE is analyzed from a manufacturing 

perspective by identifying the key-enabled technologies for 

configuring and running a shared factory to build a sharing 

manufacturing ecosystem. Govindan, Shankar and Kannan 

(2020) analyzed the barriers to the implementation of SE in 

Indian industries. Their study shows “Lack of trust” as the 

most influential barrier and “Capital cost” as the least 

influential barrier for implementing SE. One of the limitations 

of their study is that they analyzed the barrier considering only 

one case company constraint to a single demographic area in a 

big country. Considering this limitation, this research will 

study the barriers from a developed context taking the United 

Kingdom as a case country.  

For SE implementation in the manufacturing sector, it is 

important that sharing resources takes place within the same 

field of application. SE in the same field will allow for better 

utilization of assets and productivity growth. Furthermore, SE 

in the same field of application will have common resources 

including required skills and knowledge (Relich, 2013). From 

the literature review, it is clear that none has studied SE from 

a single manufacturing field. As the influential barriers might 

differ from a particular industry to one another, this paper aims 

to study and analyze barriers from a specific manufacturing 

sector, i.e., from an auto parts manufacturing SMEs 

perspective. This research will also compare Govindan, 

Shankar and Kannan (2020) analyzed results. 

There is evidence that SE might provide significant economic 

benefits to the UK if barriers are eliminated and provide better 

legal frameworks for the SE platform (Petropoulos, 2017). UK 

has shown a huge acceptance of SE in many of the sectors such 

as transportation, accommodation, fashion, on-demand 

services, and UK aims to be the world’s leading SE which is 

evident from the government plan to make UK the “global 
centre for sharing economy” (Government of UK, 2014). The 

UK government is very supportive in terms of SE and 

manufacturing industries in the UK can greatly contribute to 

the country’s economy by implementing SE.  

Society of Motor Manufacturers and Traders (SMMT) 

estimates that only 44% of the total auto parts required to build 

a car are made in the UK and the rest of the components are 

outsourced (SMMT, 2019). To increase local parts 

manufacturing, the country needs additional manufacturing 

plants or expansion of existing manufacturing plants, but for 

this, very high investment is required and SMEs are struggling 

to invest and are also concerned over the ecological footprint. 

It is estimated that 90% of auto parts manufacturers in the UK 

are SMEs. SMEs often face challenges in obtaining human 

resources, technology, and machines and are therefore 

inherently reliant on intense cooperation and integration with 

other companies to overcome this limitation. This is where the 

SE can play a vital role by collaborating with existing auto 

parts manufacturers. Implementing SE in auto parts 

manufacturing industries will allow not only better utilization 

of machines and materials but also more efficient parts 

production. It can also reduce the percentage of imported on-

demand auto parts by locally sourcing. Moreover, UK 

automotive industry follows the ‘just in time model’. Any 

delay in the delivery from another country will cost them a 

huge loss. SE in the auto parts industry will lower this risk by 

manufacturing most of the parts in the UK within the auto 

supply chain. With the SE in practice, the amount of locally 

sourced auto parts can be possibly increased to more than 60% 

from the current estimated 44%. 

2.2 Benefits of implementing SE in auto parts industries 

Sharing economy offers many benefits for many sectors that 

embrace it. Similarly, auto parts SMEs will also enjoy the 

benefits like other SE models if involved in sharing practice. 

No study links the benefit of SE for auto parts SMEs but has 

focused on the SE-related opportunities in the other sectors 

like accommodation and transportation. Still little is known 

about the benefits of SE in the manufacturing sector. This 

paper outlines some of the benefits of SE for auto parts SMEs. 

These benefits are identified based on literature reviews on 

conventional SE benefits. In many auto parts manufacturing 

SMEs, there is at least one resource that sits idle for a long time 

and is used only when necessary. These idle resources can be 

shared with other manufacturing SMEs using an online 

platform and utilize those resources while earning money from 

users. The SE will allow SMEs to have access to additional 

resources which they are not capable of by sharing. Eventually, 
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2. LITERATURE REVIEW 

2.1 Sharing economy in manufacturing 

Sharing economy has the potential to boost productivity by 

using underused assets, develop new opportunities through 

disruptive innovations and bring innovation among existing 

businesses (Codagnone and Martens, 2016). There are many 

expensive equipment or machines which some of the SMEs 

cannot manage to purchase. In such cases, it makes sense to 

access the resources of other businesses based on the SE 

principle (Grondys, 2019), allowing SMEs to obtain required 

resources at a lower cost and operate with greater flexibility. 

Manufacturing SMEs, which have limited resources owing to 

the complexity of products and operations can benefit greatly 

from involving in SE practice. Market risk is handled within 

the concept of SE, and the shared resources might increase the 

potential of previously ignored market possibilities without 

requiring further investments (Chien and Kuo, 2013). SE is a 

new phenomenon in the manufacturing sector and therefore 

needs to be explored in depth. There are very limited studies 

done on SE from a manufacturing industrial perspective. More 

studies need to be done to unearth the possible benefits of SE 

in the manufacturing field. From an Industrial perspective, SE 

is defined as “an economic system in which industrial 

resources or assets are shared between two or more industries, 

with their mutual consent utilizing technology” (Govindan, 

Shankar and Kannan, 2020). Ellen Brandt (Ellen, 1990) 

introduced a concept called “shared manufacturing” in which 

large enterprises share their idle machines and technologies 

with small businesses to improve their business. He, Zhang 

and Gu (2019) studied some of the significant impacts of SE 

on the Chinese manufacturing industry. They convey that the 

shared manufacturing activities through advanced IT have an 

advantage over the traditional manufacturing model as it is 

more cost-effective and flexible. Yu et al. (2020) studied a 

concept called “shared manufacturing” which is analyzed with 

“servitization” and “Industry 4.0”. They studied the benefits of 

integrating manufacturing and service sectors. Jiang and Li 

(2019) introduced a new conceptual model called “shared 

factory”, where SE is analyzed from a manufacturing 

perspective by identifying the key-enabled technologies for 

configuring and running a shared factory to build a sharing 

manufacturing ecosystem. Govindan, Shankar and Kannan 

(2020) analyzed the barriers to the implementation of SE in 

Indian industries. Their study shows “Lack of trust” as the 

most influential barrier and “Capital cost” as the least 

influential barrier for implementing SE. One of the limitations 

of their study is that they analyzed the barrier considering only 

one case company constraint to a single demographic area in a 

big country. Considering this limitation, this research will 

study the barriers from a developed context taking the United 

Kingdom as a case country.  

For SE implementation in the manufacturing sector, it is 

important that sharing resources takes place within the same 

field of application. SE in the same field will allow for better 

utilization of assets and productivity growth. Furthermore, SE 

in the same field of application will have common resources 

including required skills and knowledge (Relich, 2013). From 

the literature review, it is clear that none has studied SE from 

a single manufacturing field. As the influential barriers might 

differ from a particular industry to one another, this paper aims 

to study and analyze barriers from a specific manufacturing 

sector, i.e., from an auto parts manufacturing SMEs 

perspective. This research will also compare Govindan, 

Shankar and Kannan (2020) analyzed results. 

There is evidence that SE might provide significant economic 

benefits to the UK if barriers are eliminated and provide better 

legal frameworks for the SE platform (Petropoulos, 2017). UK 

has shown a huge acceptance of SE in many of the sectors such 

as transportation, accommodation, fashion, on-demand 

services, and UK aims to be the world’s leading SE which is 

evident from the government plan to make UK the “global 

centre for sharing economy” (Government of UK, 2014). The 

UK government is very supportive in terms of SE and 

manufacturing industries in the UK can greatly contribute to 

the country’s economy by implementing SE.  

Society of Motor Manufacturers and Traders (SMMT) 

estimates that only 44% of the total auto parts required to build 

a car are made in the UK and the rest of the components are 

outsourced (SMMT, 2019). To increase local parts 

manufacturing, the country needs additional manufacturing 

plants or expansion of existing manufacturing plants, but for 

this, very high investment is required and SMEs are struggling 

to invest and are also concerned over the ecological footprint. 

It is estimated that 90% of auto parts manufacturers in the UK 

are SMEs. SMEs often face challenges in obtaining human 

resources, technology, and machines and are therefore 

inherently reliant on intense cooperation and integration with 

other companies to overcome this limitation. This is where the 

SE can play a vital role by collaborating with existing auto 

parts manufacturers. Implementing SE in auto parts 

manufacturing industries will allow not only better utilization 

of machines and materials but also more efficient parts 

production. It can also reduce the percentage of imported on-

demand auto parts by locally sourcing. Moreover, UK 

automotive industry follows the ‘just in time model’. Any 

delay in the delivery from another country will cost them a 

huge loss. SE in the auto parts industry will lower this risk by 

manufacturing most of the parts in the UK within the auto 

supply chain. With the SE in practice, the amount of locally 

sourced auto parts can be possibly increased to more than 60% 

from the current estimated 44%. 

2.2 Benefits of implementing SE in auto parts industries 

Sharing economy offers many benefits for many sectors that 

embrace it. Similarly, auto parts SMEs will also enjoy the 

benefits like other SE models if involved in sharing practice. 

No study links the benefit of SE for auto parts SMEs but has 

focused on the SE-related opportunities in the other sectors 

like accommodation and transportation. Still little is known 

about the benefits of SE in the manufacturing sector. This 

paper outlines some of the benefits of SE for auto parts SMEs. 

These benefits are identified based on literature reviews on 

conventional SE benefits. In many auto parts manufacturing 

SMEs, there is at least one resource that sits idle for a long time 

and is used only when necessary. These idle resources can be 

shared with other manufacturing SMEs using an online 

platform and utilize those resources while earning money from 

users. The SE will allow SMEs to have access to additional 

resources which they are not capable of by sharing. Eventually, 

 

 

 

sharing of idle assets increases the turnover and improved 

return on investment. 

Sharing economy can be a further step for start-ups to start 

their business without having to invest in high-cost machines 

or equipment like the CNC, Lathe, etc. Generally, high 

investment is needed to start an auto parts manufacturing plant 

for buying expensive machines, workspace, etc., but with SE 

in place, start-ups can make use of the idle resources available 

in other auto parts manufacturing industries. Hence, paying 

only for the usage (and other costs) without having to own 

those expensive machines and expand their business. Sharing 

economy in auto parts manufacturing will lead to 

sustainability, where raw materials are used effectively by 

existing machines leading to less wastage and can reduce the 

production of new equipment. It will result in the reduction of 

the amount of energy and materials and hence can contribute 

to a more sustainable economy. 

Participating in sharing economy will be highly beneficial for 

companies as they can focus on their strength while 

outsourcing the rest (Eschberger, 2020). Sharing economy in 

the auto parts industry will allow better allocation of 

resources/assets and therefore enhance productivity and 

economic efficiency (Munkøe, 2017). Sharing economy will 

help the auto parts industry to reduce the ownership costs for 

new machines (including the storage space and the 

maintenance involved). For example, a manufacturing 

industry might need a machine/equipment that they need to 

acquire for temporary use to manufacture a part, then with SE 

in practice, they can complete the task by matching an idle 

asset of their need using a sharing platform without actually 

owning them. Hence, saving the ownership costs as well as 

maintenance costs and only paying for the amount of usage of 

that asset. Auto parts SMEs can also share their warehouse 

facilities with other industries which can lower their 

warehousing and logistic costs. 

2.3 Barriers to implementing SE in auto parts SMEs 

An extensive literature review is conducted to identify the SE 

implementation barriers in British auto parts manufacturing 

SMEs. As mentioned earlier, the SE implementation barriers 

in auto parts industries remains largely unexplored in existing 

literatures. However, studies were conducted in various other 

fields such as transportation, hospitality, and tourism sectors 

(May, Königsson and Holmstrom, 2017; Frenken and Schor, 

2017; Onete, Plesea and Budz, 2018). After reviewing 

literature on barriers to SE and consulting auto parts industry 

experts in the UK, twenty barriers pertaining to the British auto 

parts SMEs were finalized and clustered into four groups. 

These barriers are presented in Table 1. 

2.4 Gap analysis 

From the literature review, it is evident that only a few studies 

have focused on SE from a manufacturing perspective. 

Govindan, Shankar and Kannan (2020) focussed on analyzing 

the barriers to Industrial SE in the Indian context. However, 

after a thorough literature review on SE and to the best of the 

authors' knowledge, no previous work has been done on SE 

from a British manufacturing perspective. Moreover, no one 

has focussed on one specific manufacturing industry. Different 

industries will have different opinions on the SE barriers. This 

paper tries to resolve the shortcomings by considering a 

specific manufacturing area. This paper focuses on the auto 

parts manufacturing SMEs in the UK and analyzes what 

hinders them from implementing SE in their industries. The 

barriers are analyzed using the Best-worst method approach. 

 

Table 1. Sharing economy barriers 

Main 

Barriers 

Sub-barriers Definition Supporting literature 

Organization 

related 

barriers (A) 

Lack of cooperation 

among multiple 

stakeholders (A1) 

There is limited cooperation among stakeholders 

for implementing a very new strategy (SE) in 

their industry. 

Govindan, Shankar and Kannan 

(2020) 

Lack of pressure from 

stakeholders (A2) 

Due to less awareness of how SE can work in and 

less awareness of the economic benefit it can 

bring to the organization, there is no push from 

the top management to implement it. 

May, Königsson and Holmstrom 

(2017); Govindan, Shankar and 

Kannan (2020) 

Lack of willingness to 

change (A3) 

Auto parts companies want to continue their 

traditional way of working and do not want to 

implement this new strategy because of fear of a 

completely new model with no clear idea of their 

advantages. 

May, Königsson and Holmstrom 

(2017); Govindan, Shankar and 

Kannan (2020) 

Lack of providers (A4) There is currently no auto parts SMEs in the UK 

involved in SE practice. 

Chasin et al. (2018) 

Brand or company 

reputation risk (A5) 

Auto parts SMEs fear it might affect their brand 

name if involved in sharing practice.  

Expert’s opinion 

Absence of government 

guidelines and policies 

(A6) 

Since the SE model is a new face to the auto parts 

industry, there are no guideless or policies for 

industries regarding this aspect in the UK. 

Munkøe (2017)  

Financial 

related 

barriers (B) 

Cost implication (B1) The cost involved in implementing SE can hinder 

SMEs from adopting it. 

Govindan, Shankar and Kannan 

(2020) 

Lack of Funding (B2) Auto parts SMEs lack funding for implementing 

SE. 

Govindan, Shankar and Kannan 

(2020) 

Economic uncertainty 

(B3) 

Companies are not aware of the economic benefit 

and productivity gains it can bring. 

This paper 
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Information 

related 

barriers (C) 

Lack of awareness (C1) There is little awareness about how SE can be 

implemented in auto parts SMEs and how they 

can benefit. 

May, Königsson and Holmstrom 

(2017); Govindan, Shankar and 

Kannan (2020) 

Lack of sharing economy 

model (C2)  

Currently, there is no SE model in the UK for the 

manufacturing sector to follow. 

Govindan, Shankar and Kannan 

(2020) 

Lack of trust (C3) Industries are ready to share their resources 

including logistics, warehouses, and finished 

products during periods of high demand if they 

sign a collaboration agreement, but due to lack of 

trust, they are unwilling to share their resources. 

Hawlitschek, Teubner and 

Gimpel (2016); May, Königsson 

and Holmstrom (2017); 

Govindan, Shankar and Kannan 

(2020) 

Lack of sharing partner 

evaluation (C4) 

There is no information to evaluate the sharing 

partners. 

Govindan, Shankar and Kannan 

(2020) 

Technology/ 

Technical 

related 

barriers (D) 

Lack of advanced 

technology (D1) 

There is a lack of advanced technological 

solutions for the aid of implementing SE in auto 

parts industries (like IoT, blockchain). 

Grondys, (2019); Onete, Plesea 

and Budz (2018); Govindan, 

Shankar and Kannan (2020) 

Lack of Expertise (D2) Experts having knowledge about SE in industries 

are needed to help resolve any conflict that might 

happen. 

Govindan, Shankar and Kannan 

(2020) 

Lack of forecasting on 

resource flow (D3) 

The sharing resource may not be available at a 

time of high demands. 

Hawlitschek, Teubner and 

Gimpel (2016); Govindan, 

Shankar and Kannan (2020) 

High level of risk (D4) There is a risk that the sharing resource industry 

might fail to supply the resources or finished 

goods on time. 

Govindan, Shankar and Kannan 

(2020) 

Lack of access and 

transparency to data (D5) 

There is less transparency and little available data 

about the companies which hinder participation in 

SE. 

D’Hauwers, van der Bank and 

Montakhabi (2020); Govindan, 

Shankar and Kannan (2020) 

Performance risk (D6) The shared resources may not meet the expected 

performance quality. 

Expert’s opinion 

Lack of interactive 

platforms (D7) 

There is currently no platform for auto parts 

SMEs to interact and share their resources. 

Onete, Plesea and Budz, (2018); 

Govindan, Shankar and Kannan 

(2020) 

Table 2. Expert information 

 Current Position Experience 

Expert 1 Exports Sales Manager 10 

Expert 2 General Manager 28 

Expert 3 Sales Manager 25 

Expert 4 Aftermarket Production Head 12 

Expert 5 Applications Engineer 13 

Expert 6 Sales and Marketing Director 29 

3. METHODOLOGY 

This research was carried out in three phases. The first phase 

dealt with a literature search on sharing economy in 

manufacturing and identifying the benefits of implementing 

SE in auto parts SMEs and also, identifying the barriers for 

implementing SE in the British auto parts manufacturing 

SMEs. The second phase aimed at collecting expert’s opinion 

on the identified barriers and finalizing the barriers and this 

was done using a short questionnaire. Six experts from six 

British auto parts manufacturing industries participated in the 

study and their profiles are given in Table 2. A total of 20 

barriers were finalized with their help and clustered into 

different groups (refer to Table 1). In the third phase, barriers 

were ranked using a multi-criteria decision making (MCDM) 

method called the Best-worst method discussed in the next 

section. 

3.1 Best worst method 

Rezaei (2015) developed a new MCDM technique called Best 

Worst Method (BWM) in 2015. The problem of inconsistency 

with other MCDM methods during pairwise comparison is 

avoided by using this approach which involves fewer pairwise 

comparisons in contrast to other MCDM approaches and hence 

gives a more reliable weight/ranking. 

Steps for BWM are outlined below (Rezaei, 2015; 2016): 

Step 1: Identify a set of barriers for analysis 

Step 2: Experts will choose the best (most important) and the 

worst (least important) from the given set of barriers.  

Step 3: On a scale of 1 to 9, experts are advised to indicate their 

preferred score for the best barrier over all other barriers 

resulting in ‘Best-to-others’ (BO) vector represented as: 

AB = (aB1, aB2, aB3, …, aBn),  

where aBj indicates that the best criterion ‘B’ is preferred over 

barrier ‘j’ and in this case, aBB = 1.  

Step 4: Similarly assign the preference of all other barriers 

over the worst barrier which would result in ‘others-to-worst’ 

(OW) vector represented as:  AW = (a1W, a2W, a3W, ..., anW)T , 
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Information 

related 

barriers (C) 

Lack of awareness (C1) There is little awareness about how SE can be 

implemented in auto parts SMEs and how they 

can benefit. 

May, Königsson and Holmstrom 

(2017); Govindan, Shankar and 

Kannan (2020) 

Lack of sharing economy 

model (C2)  

Currently, there is no SE model in the UK for the 

manufacturing sector to follow. 

Govindan, Shankar and Kannan 

(2020) 

Lack of trust (C3) Industries are ready to share their resources 

including logistics, warehouses, and finished 

products during periods of high demand if they 

sign a collaboration agreement, but due to lack of 

trust, they are unwilling to share their resources. 

Hawlitschek, Teubner and 

Gimpel (2016); May, Königsson 

and Holmstrom (2017); 

Govindan, Shankar and Kannan 

(2020) 

Lack of sharing partner 

evaluation (C4) 

There is no information to evaluate the sharing 

partners. 

Govindan, Shankar and Kannan 

(2020) 

Technology/ 

Technical 

related 

barriers (D) 

Lack of advanced 

technology (D1) 

There is a lack of advanced technological 

solutions for the aid of implementing SE in auto 

parts industries (like IoT, blockchain). 

Grondys, (2019); Onete, Plesea 

and Budz (2018); Govindan, 

Shankar and Kannan (2020) 

Lack of Expertise (D2) Experts having knowledge about SE in industries 

are needed to help resolve any conflict that might 

happen. 

Govindan, Shankar and Kannan 

(2020) 

Lack of forecasting on 

resource flow (D3) 

The sharing resource may not be available at a 

time of high demands. 

Hawlitschek, Teubner and 

Gimpel (2016); Govindan, 

Shankar and Kannan (2020) 

High level of risk (D4) There is a risk that the sharing resource industry 

might fail to supply the resources or finished 

goods on time. 

Govindan, Shankar and Kannan 

(2020) 

Lack of access and 

transparency to data (D5) 

There is less transparency and little available data 

about the companies which hinder participation in 

SE. 

D’Hauwers, van der Bank and 

Montakhabi (2020); Govindan, 

Shankar and Kannan (2020) 

Performance risk (D6) The shared resources may not meet the expected 

performance quality. 

Expert’s opinion 

Lack of interactive 

platforms (D7) 

There is currently no platform for auto parts 

SMEs to interact and share their resources. 

Onete, Plesea and Budz, (2018); 

Govindan, Shankar and Kannan 

(2020) 

Table 2. Expert information 

 Current Position Experience 

Expert 1 Exports Sales Manager 10 

Expert 2 General Manager 28 

Expert 3 Sales Manager 25 

Expert 4 Aftermarket Production Head 12 

Expert 5 Applications Engineer 13 

Expert 6 Sales and Marketing Director 29 

3. METHODOLOGY 

This research was carried out in three phases. The first phase 

dealt with a literature search on sharing economy in 

manufacturing and identifying the benefits of implementing 

SE in auto parts SMEs and also, identifying the barriers for 

implementing SE in the British auto parts manufacturing 

SMEs. The second phase aimed at collecting expert’s opinion 

on the identified barriers and finalizing the barriers and this 

was done using a short questionnaire. Six experts from six 

British auto parts manufacturing industries participated in the 

study and their profiles are given in Table 2. A total of 20 

barriers were finalized with their help and clustered into 

different groups (refer to Table 1). In the third phase, barriers 

were ranked using a multi-criteria decision making (MCDM) 

method called the Best-worst method discussed in the next 

section. 

3.1 Best worst method 

Rezaei (2015) developed a new MCDM technique called Best 

Worst Method (BWM) in 2015. The problem of inconsistency 

with other MCDM methods during pairwise comparison is 

avoided by using this approach which involves fewer pairwise 

comparisons in contrast to other MCDM approaches and hence 

gives a more reliable weight/ranking. 

Steps for BWM are outlined below (Rezaei, 2015; 2016): 

Step 1: Identify a set of barriers for analysis 

Step 2: Experts will choose the best (most important) and the 

worst (least important) from the given set of barriers.  

Step 3: On a scale of 1 to 9, experts are advised to indicate their 

preferred score for the best barrier over all other barriers 

resulting in ‘Best-to-others’ (BO) vector represented as: 

AB = (aB1, aB2, aB3, …, aBn),  

where aBj indicates that the best criterion ‘B’ is preferred over 

barrier ‘j’ and in this case, aBB = 1.  

Step 4: Similarly assign the preference of all other barriers 

over the worst barrier which would result in ‘others-to-worst’ 

(OW) vector represented as:  AW = (a1W, a2W, a3W, ..., anW)T , 

 

 

 

 

 

 

Table 3. Barrier weight and ranking 

Main 

barriers 

Main barrier 

weight 

Consiste

ncy ratio 

Relative 

rank 

Sub-

barrier 

Sub-barrier 

weight 

Consiste

ncy ratio 

Relative 

Rank 

Global 

weight 

Global 

Rank 

Organization

al related 

barriers (A) 

0.3567 0.0959 2 A1 0.1469 0.0935 4 0.0524 11 

    A2 0.1023  5 0.0365 14 

    A3 0.2745  1 0.0979 2 

    A4 0.1919  3 0.0685 5 

    A5 0.2056  2 0.0733 3 

    A6 0.0788  6 0.0281 16 

Financial 

related 

barriers (B) 

0.1670  3 B1 0.3581 0.0756 2 0.0598 7 

    B2 0.2203  3 0.0368 13 

    B3 0.4216  1 0.0704 4 

Information 

related 

barriers (C) 

0.0821  4 C1 0.2581 0.1009 2 0.0212 17 

    C2 0.2247  3 0.0184 19 

    C3 0.4217  1 0.0346 15 

    C4 0.0958  4 0.0079 20 

Technology/

Technical 

related 

barriers (D) 

0.3943  1 D1 0.1608 0.0907 2 0.0634 6 

    D2 0.2679  1 0.1056 1 

    D3 0.1399  4 0.0552 9 

    D4 0.1376  5 0.0543 10 

    D5 0.1463  3 0.0577 8 

    D6 0.0939  6 0.0370 12 

    D7 0.0536  7 0.0211 18 

where ajW indicates that the barrier ‘j’ is preferred over the 

worst barrier ‘W’ and in this case, aWW = 1. 

Step 5: Calculating the optimal weights (w1
⁎, w2

⁎, ..., wn
⁎) of 

all the barriers. 

The aim is to determine the optimal weights of the barriers so 

that the maximum absolute differences for all j is minimized 

for {| wB - aBjwj |,| wj - ajwww |} or equivalently 

Min Max {| wB - aBjwj |,| wj - ajwww |}  (1) 

subject to; ∑ 𝑤𝑤𝑗𝑗 j = 1 

wj≥ 0, for all j 

Equation (1) is solved by transforming to a linear model: 

Min ξL     (2) 

subject to; |wB−aBjwj|≤ ξL, for all j 

|wj−ajwww| ≤ξL, for all j 

∑ 𝑤𝑤𝑗𝑗 j =1 

wj ≥0, for all j 

Solve the linear model (2) to get optimal weights (w1
⁎, w2

⁎, 

..., wn
⁎) and optimal value ξL. Consistency (ξL) close to 0 is 

desired because the value of ξL close to 0 is considered to be 

more consistent (Rezaei, 2016). 

3.2 Data collection for ranking barrier 

The weights of the finalized barriers were calculated using 

BWM, as detailed in section 3.1. Six experts from the auto 

parts industries in the UK were identified for this approach. 

They were asked to select the most crucial barrier and the 

worst barrier from the main category. They were then asked to 

make pairwise comparisons by expressing their preference of 

“Best” barrier over other barriers and other barriers over the 

“worst” barrier using a nine-point scale. Similarly, they were 

asked to do the same for all the barriers under each category. 

The weights and consistency ratio of main category barrier as 

well as sub-barriers under each category were calculated as per 

BWM procedure. The calculated weights and consistency ratio 

obtained from the evaluation of each respondent are computed 

to get the average weight and consistency for eliminating the 

biasness of responses. The final weight of main category 

barriers and their sub-barriers are presented in Table 3. The 

consistency ratio is close to zero signifying that the pairwise 

comparison is reliable and consistent (Table 3). The global 

weights are calculated by multiplying the sub-barrier weight 

with their respective main barriers weight. The importance of 

the barriers was ranked based on global weight. 

4. RESULTS AND DISCUSSION 

This paper identifies the sharing economy implementation 

barriers in the auto parts manufacturing SMEs and examines 

the importance of these barriers by taking experts' viewpoints 

to rank these barriers utilizing BWM. The results show that 

among the main category barriers: ‘Technology/Technical 

related barriers’ hold the most weightage (0.3943), followed 

by ‘organizational barriers’ (0.3567), ‘financial barriers’ 

(0.1670), and ‘information related barriers’ (0.0821). 

Among sub-barriers, lack of expertise (D2) is the most 

influential barrier (rank 1) for implementing SE in auto parts 

SMEs. SE in the auto parts industry is relatively a new concept 

and SMEs lack experts who have sufficient knowledge about 

SE in industries. Lack of willingness to change (A3) is the 

second most influential barrier. Organization’s unwillingness 

to amend a new strategy where resources are shared with other 

competitors can be a major roadblock for SE implementation 

in auto parts industries. Industries are not aware of the full 

potential of this model and assume it is complex to implement 

and run. Moreover, organization feel that it would endanger 

their productivity due to less knowledge of SE advantages for 

the company. Hence, there is a need to educate the importance 

and benefits of SE in their organization. Brand or company 

reputation risk is the third most influential barrier that hinders 

the auto parts SMEs from involving in SE practice. This barrier 

act as a roadblock for many reputed SMEs to implement SE 

practice in their industry. Economic uncertainty (B3) is the 

fourth influential barrier. The decision-makers are not aware 
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of the economic benefits and other benefits it can bring for the 

company including sustainability because of lack of studies. 

Govindan, Shankar and Kannan (2020) analysis show “Lack 

of trust” as the most influential barrier but this paper 

counteracts their study as it is one of the least influential 

barriers. This is true if we take the case of a developing country 

like India where “TRUST” is limited and rules are not strict 

compared to the UK where they have a strict law to ensure trust 

and show support in terms of SE as evident from the literature 

review. The least influential barrier in this study is the “Lack 

of sharing partner evaluation” (C4). 

5. CONCLUSIONS 

Sharing economy is evolving in many sectors and more studies 

need to be done to unearth its benefits. There is a lack of 

studies on SE from a manufacturing perspective. This paper 

will be a pioneering work on focussing SE in a specific 

manufacturing field and analyzing the influential barriers to 

SE. SE barriers are analyzed from British auto parts SMEs. A 

total of 20 barriers were finalized and clustered into 4 groups 

through an extensive literature study and feedback from 

experts. Best-worst method is utilized to rank these barriers 

because it gives a consistent result in contrast to other MCDM 

approaches. BWM analysis reveals that the “Lack of 

expertise” is the most crucial barrier followed by “Lack of 

willingness to change”. “Lack of sharing partner evaluation” 

is found to be the least influential barrier in the context of the 

UK auto parts SMEs in adopting SE. This study has many 

managerial implications that will help the decision-makers 

realize the necessity of such a model in the auto parts industry 

and come up with measures to eradicate the most influential 

barriers. One of the limitations of this paper is that the results 

are based on a specific industry in a particular country. In the 

future, the same study can be applied to other manufacturing 

fields and different countries to identify their influential 

factors. 

REFERENCES 

Brkljac, M. and Sudarevic, T. (2018). Sharing Economy and 

“Industry 4.0” as the Business Environment of Millennial 

Generation - a Marketing Perspective. Proceedings of the 

29th International DAAAM Symposium 2018, pp.1092-

1101. 

Chasin, F., Hoffen, M., Hoffmeister, B. and Becker, J. (2018). 

Reasons for Failures of Sharing Economy Businesses. MIS 

Quarterly Executive, 17(3). 

Chien, C.F. and Kuo, R.T. (2013). Beyond make-or-buy: 

cross-company short-term capacity backup in 

semiconductor industry ecosystem. Flexible Services and 

Manufacturing Journal, 25(3), 310-342. 

Codagnone, C. and Martens, B. (2016). Scoping the Sharing 

Economy: Origins, Definitions, Impact and Regulatory 

Issues. Luxembourg: Publications Office of the European 

Union: JRC Science for Policy Report 

D’Hauwers, R., van der Bank, J. and Montakhabi, M. (2020). 

Trust, Transparency and Security in the Sharing Economy: 

What is the role of the government? Technology 

Innovation Management Review, 10(5), 6-18 

Ellen, B. (1990). Deborah Wince-Smith A vision for shared 

manufacturing. Mechanical Engineering, 112(12), 52. 

Eschberger, T. (2020). B2B Sharing: The next step for the 

Sharing Economy? [online] lead-innovation. Available at: 

https://www.lead-innovation.com/english-blog/b2b-

sharing. 

Frenken, K. and Schor, J. (2017). Putting the sharing economy 

into perspective. Environmental Innovation and Societal 

Transitions, 23, 3-10. 

Government of UK (2014). Move to make UK global centre 

for sharing economy. [online] GOV.UK. Available at: 

https://www.gov.uk/government/news/move-to-make-uk-

global-centre-for-sharing-economy. 

Govindan, K., Shankar, K.M. and Kannan, D. (2020). 

Achieving sustainable development goals through 

identifying and analyzing barriers to industrial sharing 

economy: A framework development. International 

Journal of Production Economics, 227, 107-575. 

Grondys, K. (2019). Implementation of the Sharing Economy 

in the B2B Sector. Sustainability, 11(14), p.3976. 

Hawlitschek, F., Teubner, T. and Weinhardt, C. (2016). Trust 

in the Sharing Economy. Die Unternehmung, 70(1), 26-44. 

He, J., Zhang, J. and Gu, X. (2019). Research on sharing 

manufacturing in Chinese manufacturing industry. The 

International Journal of Advanced Manufacturing 

Technology, 104, 463-476. 

Jiang, P. and Li, P. (2019). Shared factory: A new production 

node for social manufacturing in the context of sharing 

economy. Proceedings of the Institution of Mechanical 

Engineers, Part B: Journal of Engineering Manufacture, 

234(1-2), 285-294. 

May, S., Königsson, M. and Holmstrom, J. (2017). Unlocking 

the sharing economy: Investigating the barriers for the 

sharing economy in a city context. First Monday, 22(2). 

Munkøe, M.M. (2017). Regulating the European Sharing 

Economy: State of Play and Challenges. Intereconomics, 

52(1), 38-44. 

Onete, C.B., Plesea, D. and Budz, S. (2018). Sharing 

Economy: Challenges and Opportunities in Tourism. 

www.amfiteatrueconomic.ro, 20(S12), 998. 

Petropoulos, G. (2017). An economic review of the 

collaborative economy. Bruegel Policy Contribution. 

Relich, M., 2013, September. Knowledge acquisition for new 

product development with the use of an ERP database. In 

2013 Federated Conference on Computer Science and 

Information Systems (pp. 1285-1290). IEEE. 

Relich, M., 2016. Computational intelligence for estimating 

cost of new product development. Foundations of 

Management, 8(1), pp.21-34. 

Rezaei, J. (2015). Best-worst multi-criteria decision-making 

method. Omega, 53, 49–57. 

Rezaei, J. (2016). Best-worst multi-criteria decision-making 

method: some properties and a linear model. Omega, 64, 

126-130. 

SMMT (2019). UK Automotive Industry. [online] SMMT. 

Available at: https://www.smmt.co.uk/industry-topics/uk-

automotive/. 

Yu, C., Xu, X., Yu, S., Sang, Z., Yang, C. and Jiang, X. (2020). 

Shared manufacturing in the sharing economy: Concept, 

definition and service operations. Computers & Industrial 

Engineering, 146, 106-602. 


