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Summary
This report examines the impact of Covid19 on the supply chains in 
Scotland. Data from 266,954 companies in Scotland shows that supply 
chains are complex networks and often part of global trade corridors. 
Impact on one part of this network can cause huge disruptions across the 
entire supply chain network. The intensity of any external shock (like 
Covid19) is dependent on several factors like supply chain configuration, 
internal and external resilience characteristics of companies, agility in 
managerial decision making capability and the adoption and use of 
technologies. 

We have analysed all 99 sectors (NACE codes) across Scotland. We have 
adopted a “big data” approach to identify mitigation strategies that can be 
adopted by supply chains across all 99 sectors. The impact of this study to 
the Scottish Economic Strategy is listed in section 4, with details on 
accessing help from key networks are listed in Section 5.

Centre for Technology and Innovation Management (CITM) – Durham
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COVID-19 is a member of the 
coronavirus family that has not 
been previously identified in 
humans. The causative virus is 
called severe acute respiratory 
syndrome coronavirus 2 (SARS-
CoV-2), which was transferred to 
humans from animals. The World 
Health Organisation (WHO) has 
declared it a pandemic, which has 
affected over 100 countries 
globally. This pandemic has hit the 
business world in an 
unprecedented scale and speed. It 
has caused the closure of 
businesses and disrupted supply 
chains, which are the major artery 
of any economy. 

01 Introduction

We have analysed data of over 266,954 companies in Scotland to calculate the 
potential impact of the COVID19 on the Supply Chains. While, we fully understand 
that supply chains are global in nature – the impact of such an external shock is 
felt at a local level. This study reports two findings: 1) the potential impact of 
COVID19 to supply chains in Scotland and 2) mitigation and resilience strategies 
that can be adopted by companies to overcome impact of COVID19. Finally, we list 
key experts, who could help organisations with practical help and advice in the 
area of operations, innovation and supply chain management. 

4

266,954 companies analysed

99 sectors analysed

04 Scottish regions analysed
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Companies

NACE** Data

ORBIS*

SCM Data

Expert 
Group

Analysis

*Orbis - Bureau van Dijk. Orbis is a global company database listing over 140 million companies 
around the world providing access to contacts, accounts and corporate structure information.
** NACE (Nomenclature of Economic Activities) is the European statistical classification of 
economic activities.  
***  Nomenclature of Territorial Units for Statistics (NUTS) codes of the United Kingdom (UK)

Figure 1. Big Data approach to data analysis

We analysed data of over 266,954 
companies in Scotland, which was 
downloaded from the Orbis database. 
This included data of all the 99 NACE 
sectors for the 4 Scottish regions***. The 
data from Orbis was analysed by an 
expert group of academics from the 
Centre of Technology and Innovation 
Management from Durham University.

The expert group observed 6 types of 
supply chains (Lee, H.L., 2002. Aligning 
supply chain strategies with product 
uncertainties. California management 
review, 44(3), pp.105-119) in these 
companies. 

The group used a series of panel 
sessions to assess the risk for each 
NACE sector and then developed a series 
of mitigation and resilience strategies for 
supply chains. These mitigation strategies 
are represented using the Supply-chain 
operations reference (SCOR) model 
(www.apics.org).  

02 Impact of  Covid19
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Figure 2A. NUTS Scottish Regions analysed (in colour) 
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Figure 2B. NUTS Scottish Regions analysed (in colour) 
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47 = Retail trade, except of motor vehicles and motorcycles
43 = Specialised construction activities
68 = Real estate activities
82 = Office administrative, office support and other business support activities
56 = Food and beverage service activities
70 = Activities of head offices; management consultancy activities
96 = Other personal service activities
62 = Computer programming, consultancy and related activities
74 = Other professional, scientific and technical activities
71 = Architectural and engineering activities; technical testing and analysis
41 = Construction of buildings
46 = Wholesale trade, except of motor vehicles and motorcycles
86 = Human health activities
64 = Financial service activities, except insurance and pension funding
49 = Land transport and transport via pipelines
45 = Wholesale and retail trade and repair of motor vehicles and motorcycles
93 = Sports activities and amusement and recreation activities
55 = Accommodation
69 = Legal and accounting activities
85 = Education

Figure 3. Top 20 Sectors in Scotland (by number of companies)

Figure 3 represents the distribution of NACE sectors in the study region. The size of the rectangle is 
proportionate to the size of the sector. For example, Sector 47 (Retail Trade) represents 7.08% of the 
total number of companies, while 43  (Specialised construction) represents 6.76% of the total number 
of companies. 
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Quaternary & Tertiary
79%

Secondary
17%

Primary
4%

The Scottish Economy, like most developed nations, is primarily comprised of the quaternary 
(knowledge) and tertiary (service) economic sectors. There is a strong distribution of 
secondary (manufacturing) sector too. 

Quaternary &Tertiary (79%)
174,922 Companies
Overall Risk = Medium to High

Secondary (17%)
36,804 Companies
Overall Risk = Medium to High

Primary (4%)
9893 Companies
Overall Risk = Medium
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1

Efficient Supply Chain are supply chains that focus on obtaining end-to-end efficiency 
as their priority. These chains are generally characterised by automated high volume 
manufacturing (e.g. automotive, etc) and operate in environments where the demand 
for services or products is stable but overall variety of products is high. These chains 
support just-in-time production and aim to maintain high service levels with low 
inventories.

2

3

4

5

6

Responsive Supply Chain are supply chains that are characterised by higher demand 
uncertainty compared to supply uncertainty e.g. consumer electronics or apparels. To 
achieve responsiveness companies follow postponement or delayed differentiation 
and assemble or build to order strategies. 

Continuous Supply Chain are supply chains that focus on obtaining continuous flow
of products or services is their priority. These chains are generally observed in
commodity manufacturing (e.g. electricity production, petrochemical and chemical 
manufacturing, pharmaceutical etc) and operate in environments where the demand 
for services or products is stable and high. 

Risk hedging supply chains are those which experience high supply uncertainty 
compared to demand uncertainty (e.g. fishing) and thus have to hedge risks due to 
supply disruption by exploring alternate supply sources, investing in upstream 
processes or by inventory pooling. 

Agile Supply Chain are supply chains that are characterised by high supply and 
demand uncertainty and hence focus on obtaining flexibility and responsiveness. 
These chains are generally observed in the semiconductor and other specialised 
manufacturing (e.g. Digital games, etc) and operate in environments where the 
demand for services or products is varying. These chains support flexible production 
and aim to maintain high service levels with right inventories in right locations.

Hybrid Supply Chain are supply chains that demonstrate combination of the above 
listed supply chains and can be observed in machinery and equipment manufacturing, 
where companies demonstrate efficiency in procurement of standard components and 
demonstrate agility in producing customised end-products and in servicing those. 
Thus, we observe a combination of efficient and responsive supply chains and varying 
degrees of agility in these supply chains. 

Over 266,9549 companies datasets were analysed by the team of expert. We observed 
the following 6 supply chain configurations in the dataset. These align with the findings of 
researchers like Hau (2002). 

Each of the Supply Chain configuration was ranked with respect to the 99 NACE sectors 
on a 9 point Likert scale (<5 = Low risk, 5-7 = Medium risk, >7 = High risk). The risk 
profile for the 99 NACE sector is shown on page 10.
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1
Efficient Supply Chain

2

3

4

5

6

Responsive Supply 
Chain

Continuous Supply 
Chain

Risk hedging Supply 
Chain

Agile Supply Chain

Hybrid Supply Chain

18, 25, 27, 29, 30, 36, 37, 38, 41, 
50, 51, 52, 53, 58, 61, 62, 65, 68, 
69, 72, 74, 80, 82, 87, 94

31, 33, 39, 56, 75, 79, 86, 88, 91, 
92, 93, 95

1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 17, 19, 20, 21, 22, 23, 24, 35

3, 42, 43, 46, 47, 55, 66, 70, 71, 
78, 85, 96

26, 73, 77, 84, 90

15, 16, 28, 32, 45, 49, 59, 60, 63, 
64, 97, 98

NACE CODESCM TYPE

Our analysis shows the 6 supply chain types and their observance in the different NACE 
codes. E.g. we observe that NACE codes 26, 73, 77, 84 and 90 display a high number of 
companies with agile supply chains.  
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Figure 4. Risk Profile of SCM by NUTS Regions

Low Risk

Medium Risk

High Risk

Figure 4 uses a heatmap to show the risk profile of the regions. This has been derived from the risk 
profile of each sector and the total number of companies in each of the study region. For example 
Sector 68 (Real estate), which represents 7.2% of the total number of companies poses a high risk 
to regions due to the nature of its supply chain (i.e. efficient supply chain).

From our analysis, we note a large proportion of companies are going to be affected in our study 
region due to the large numbers of real estate, food & beverage, personal services and 
construction sector. However, the study region also has a large number of retail, management 
consulting, architectural and computer programming companies – which will be least affected by 
the Covid19 pandemic. 



We propose a number of supply chain strategies that can be adopted by 
companies to mitigate some of the SCM issues as a result of the Covid19 
pandemic. 

Companies might want to contact members of CITM to implement some of 
the suggested strategies. We use the SCOR Model* to suggest a list of 
possible strategies based on the observed 6 SCM configurations.

SCOR or the supply chain operations reference model is an industrial 
standard used to improve and communicate managerial decisions across 
a supply chain*. This model describes the five key areas of any supply 
chain: plan, source, make, deliver and return. The model has been used in 
both manufacturing and service sector.

03 Mitigation Strategies

14
*SCOR Model, Supply Chain Council, October 7, 2004

Plan Source Make Deliver Return

Figure 5. SCOR Model*
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*SCOR Model, Supply Chain Council, October 7, 2004

1
Efficient Supply Chain 18, 25, 27, 29, 30, 36, 37, 38, 41, 

50, 51, 52, 53, 58, 61, 62, 65, 68, 
69, 72, 74, 80, 82, 87, 94

PL
AN

LEAN
Monthly Sales and Operations planning
Weekly and daily scheduling of production

AGILE
Customer profiling and segmentation based on social media data and 
online sales channel
Demand Shaping

SO
U

R
C

E

LEAN
Strategic suppliers  
Long term supply contracts 

AGILE
Move from current low cost country sourcing to diversified supply base 
and promotion of local manufacturing  

M
AK

E

LEAN
Lean Manufacturing 
JIT deliveries to production lines  

AGILE
Digital twin based diagnostics to avoid production breakdowns 

D
EL

IV
ER

LEAN
Cube utilisation, No expediting 
Ocean Networks 

AGILE 
Few parts are configured to order through postponement  
Configure to customer preferences
Delivering 3D printed accessories

R
ET

U
R

N

LEAN
Return to depot/dealers 
Used product refurbishment and sales 
Merge centres, Basic warranty 

AGILE
Predicting part failure and replacement using on-board diagnostics 
data 
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*SCOR Model, Supply Chain Council, October 7, 2004

2
Responsive Supply 
Chain

31, 33, 39, 56, 75, 79, 86, 88, 91, 
92, 93, 95

PL
AN

LEAN
Procuring standard raw materials components using MRP 

AGILE
Daily Forecasting and What-if Analysis 
Demand Shaping using AI and Machine Learning from social media 
data and online sales channels

SO
U

R
C

E

LEAN
Long term capacity contracts for key high volume components

AGILE
Multisource procurement and local sourcing 
Buffer stock (stock at strategic locations) 
Inventory pooling, Flexible contracts

M
AK

E

LEAN
Production of key parts to stock based on long term forecast

AGILE
Postponement 
Flexible capacity 
Local manufacturing 
On-demand manufacturing

D
EL

IV
ER

LEAN
Efficient transportation to the hubs

AGILE 
Flexible transportation using multiple modes  
Smart city logistics using mini trucks, automated rerouting and 
transhipment  

R
ET

U
R

N

LEAN
Returns and replenishment/replacement of products through retail

AGILE
Self-service  and return directly from consumers
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*SCOR Model, Supply Chain Council, October 7, 2004

3
Continuous Supply 
Chain

1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 17, 19, 20, 21, 22, 23, 24, 35

PL
AN

LEAN
Campaign based planning  

AGILE
Planning based on personalised customer needs (captured through 
social media and online sales channels for food processing and from 
wearable devices for medicines) 

SO
U

R
C

E

LEAN
Buying in bulk  
Low cost country ingredient sourcing  

AGILE
Direct procurement from farms (for food processing)
Blockchain based smart contracts ensuring traceability and avoidance 
of counterfeiting 

M
AK

E

LEAN
Production in large batches, 24x7 operations 
Focus on Equipment utilisation  

AGILE
Local manufacturing using smaller batches
Split factories with initial processing  closer to raw material source and 
finished production near markets 

D
EL

IV
ER

LEAN
Efficient delivery using cheapest transport mode
Use of backhauling

AGILE
Flexible transportation using multiple modes 
Flexible capacity, Use of transportation aggregator to match demand 
with  transportation capacity in real time

R
ET

U
R

N

LEAN
Minimal returns  
Converting bulk food waste, chemical waste to energy to run factories 

AGILE
Deliver to alternate channels for food  
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*SCOR Model, Supply Chain Council, October 7, 2004

4
Risk hedging Supply 
Chain

3, 42, 43, 46, 47, 55, 66, 70, 71, 
78, 85, 96

PL
AN

LEAN
Planning based on capacity and quota (for fishing)

AGILE
Real time analysis of weather patterns

SO
U

R
C

E

LEAN 
Bulk procurement of raw materials

AGILE
Alternate sources of supply
Upstream investment in suppliers 
Traceability of supply using blockchain

M
AK

E

LEAN
Quick bulk processing at supply source ( e.g. on board vessels for 
fishing)

D
EL

IV
ER

LEAN
Bulk delivery to wholesale

AGILE
Dynamic rerouting based on demand

R
ET

U
R

N

LEAN
Return for disposal and waste conversion to energy 

AGILE
Return to alternate sales channels
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*SCOR Model, Supply Chain Council, October 7, 2004

5
Agile Supply Chain 26, 73, 77, 84, 90

PL
AN

AGILE
Daily Forecasting 
What-if Analysis 
Demand Shaping using AI and Machine Learning 
Dynamic Pricing 

SO
U

R
C

E

AGILE
Multisource procurement and local sourcing 
Buffer stock (stock at strategic locations) 
Inventory pooling 
Flexible contracts 
Use of digital manufacturing platforms 

M
AK

E

AGILE
Postponement 
High touch 
Flexible capacity 
Local manufacturing 
On-demand manufacturing (3D Printing)  

D
EL

IV
ER

AGILE
Air networks 
Expediate 
Flexible capacity 
Flexible transportation using multiple modes  

R
ET

U
R

N

AGILE
Self-service  
Rapid on-demand replenishment of spares 
Platinum warranty 
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*SCOR Model, Supply Chain Council, October 7, 2004

6
Hybrid Supply Chain 15, 16, 28, 32, 45, 49, 59, 60, 63, 

64, 97, 98

PL
AN

LEAN
MRP for raw materials 

AGILE
Planning based on equipment performance monitoring and interaction 
with customers

SO
U

R
C

E

LEAN
Sourcing and keeping inventory of raw material and parts 

AGILE
Use of digital manufacturing platforms for low volume parts 

M
AK

E

AGILE
Assemble and Built to Order 
Customization beyond decoupling point

D
EL

IV
ER

LEAN
Returns and replenishment/replacement of products/ spares through 
dealers

AGILE
Responsive delivery and customised to customer requirements 
Potential assembly at customer sites  

R
ET

U
R

N

AGILE
Lifetime performance based contracts 
Refurbish and reuse parts 
Replace spare parts using on-demand digital manufacturing 
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NACE 10: Manufacture of food products (NACE 10.2: Processing and preserving of 
fish, crustaceans & molluscs)

Company A (based in Aberdeenshire) processes fish caught from sustainable fisheries in
the rich waters of the North East Atlantic. The company produces a wide range of high-
quality fish products, which are then delivered fresh or frozen to customers in the UK and
worldwide.

We have analysed the key features of the supply chain to derive the risk of Covid19 on 
Company A’s supply chain. 



4) Demand uncertainty (weight 0.21): Demand uncertainty is a phenomenon when a company
cannot accurately predict consumer demand for its products or services. This could be due to
external or internal shocks. Company A is experiencing demand shock due to Covid19 due to
drying up of demand from restaurants, hotels and food service industry. Consumer demand from
retail is also showing irregular pattern.

Uncertainty around volume of demand = High
Ability to forecast demand = Low
Ability to increase profit margins = Low
Ability to develop a range of products = Moderate to High
Potential diversity of customer base = moderate
Inventory risk = Moderate

Overall demand uncertainty = 9
22

1) Supply network complexity (weight 0.29): Supply Chain Complexity describes the condition of
inter-connectedness and inter-dependencies across a company’s supply network where a change
in one element can have an effect on other elements.

Company A has a local supply chain

Sourcing material from high risk areas (Europe and Asian) = Low

Material and services from local suppliers = High

Overall supply network complexity risk = 3 (scale of 1 to 9)

2) Supply uncertainty (weight 0.23): Supply uncertainty refers to uncertainty in quantity and quality
of sourced raw materials and components as well as due to lack of visibility and lack of adequate
data for decision making.

Company A and its suppliers have a risk-hedging supply chain with high supply uncertainty even in
regular times due to uncertainty in volume and quality of catch and climate change risks affecting
the above. The company tries to adopt best practices to ensure quality of the catch and to match
catch with processing capacity of the factory. Lack of manpower in the partner companies to
operate the fishing vessels adds to supply uncertainty under current COVID 19 conditions.

Overall supply uncertainty = 9

3) Production Flexibility (weight 0.08): Production flexibility reflects to an organisation’s ability to
change and produce new product types and its ability to change the order of operations executed
on a part.

Company A operates multiple production lines processing different types of fish but changeover
flexibility is moderate.

Ability in changeover of production processes = Moderate

Overall production flexibility = 7

Risk Analysis – due to Covid19
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5) Regulatory complexity (weight 0.04): Regulatory complexity refers to legal, regulatory and
political development arising due to changing regulations and environments.

Company A operates primarily in Scotland and also face some regulatory challenges and has
the following risks

Regulatory oversight in the industry = Moderate

Overall regulatory complexity = 5

6) Financial inflexibility (weight 0.11): Financial (in) flexibility is used to describe a company's
ability to react to unexpected expenses and investment opportunities, including ability to
respond to Government loans and other grants.

Sales of Company A is under pressure for quite some time, resulting in reduced sales and
profitability. Strength of its balance sheet is moderate and hence it has the following risks

Level of competition = High
Ability to sustain in a downturn (strength of balance sheet) = Low

Overall risk due to financial inflexibility = 9

7) Risk of quality of management and human capital (weight 0.03): Quality of management and
human capital refers to the quality (including skills) of employees and management within a
firm.

The risk of turnover of employees is moderate and the potential of job loss and loss of skilled
personnel to other industries is moderate. Company A (factory) is not geared to be managed
remotely.

Skills Shortfalls = Moderate
Turnover rate = Moderate
Ability to manage operations remotely = Low

Overall risk due to quality of management and human capital = 7

Overall Risk for Company A = 0.29*3+ 0.23*9+0.08*7+0.21*9+0.04*5+0.11*9+0.03*7
= 6.79 (MODERATE)
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Plan
→

Source
→

Make
→

Deliver
→

Return
←

Strategy Lean Lean Lean Lean Lean

Risk 
Mitigation 

Plan

1 2 3 4 5

Strategy Agile Agile Agile Agile Agile

Risk 
Mitigation 

Plan

6,7,8 9,10 11 12 13,14

1. It can continue regulating catch with capacity of the processing plant and cold storage 
facilities and operate at reduced capacity, if needed. 

2. The company will continue to nurture its strategic fishing partners and continue to invest in 
best practices related to fishing.

3. The company should continue to practice efficient practices in its fish processing lines and 
consider selling more frozen products if demand drops significantly in the short run.

4. It can continue to enhance efficiency of its delivery logistics by using optimal refrigerated 
transport capacities.

5. It can try to minimise returns by operating at reduced capacity and selling different 
varieties but at  lower volumes.

6. As part of its agile strategy, it can start direct customer sales through online channels 
with home delivery options within UK by experimenting those first in Scotland and North 
East using its existing distribution network.

7. It can effectively use social media and online sales channel data to plan production 
better.

8. It can also customise its promotion through online channels to shape demand.
9. To use traceability of its high quality catch and products and to use it as competitive 

advantage, it can consider joining fishing related blockchain consortiums to ensure 
traceability from sea to fork.

10. It can also consider using weather pattern data and the experience of its fishing partners 
to optimize fishing locations on a daily basis.  

11. It can consider quick changeovers to accommodate low volumes of different products.
12. It may consider smaller food truck options to sell directly to customers and redeploy 

some of its existing transportation capacity for the above purpose.
13. It can ensure rerouting of unsold products to alternate channels like food banks, care 

homes, NHS facilities.
14. It can consider creating alternate products like fish sauce and semi-processed products 

like fish cakes from unsold products.

Risk Mitigation Strategy – due to Covid19
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NACE 56: Food and beverage service activities

Company B is one of the largest bakery chain with outlets and cafes. Company B
produces takeaway food chiefly for the lunch-time trade, specialising in sandwiches and
bread. It competes with other local outlets, and national and international high street food
chains and franchises.

We have analysed the key features of the supply chain to derive the risk of Covid19 on 
Company B’s supply chain. 
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1) Human Resource Shortage (weight 0.35): Human resources are defined as the employees or
contractors working in several organisational function to deliver the ultimate value to the consumers.

Company B being a direct consumer facing organization has a large pool of employees and
contractors who are essential for catering the needs of the consumers. Being a fast-food retailer, the
company is heavily dependent on employees to serve the consumers.

Due to the current situation, Company B has the following risks:

Lack of employees to run the full capacity =High
Lack of contractors for functions like distribution = High

Overall Human Resource Shortage risk = 9 (scale of 1 to 9)

2) Financial inflexibility (weight 0.12): Financial inflexibility can be defined as the availability to
finance in the short to medium term. It also includes the liabilities and working capital.

Company B even though being one of the large organisations having significant revenue and profits,
has a significant financial commitment in terms of liabilities and working capital.
The key products are known for being fresh and have a very short shelf life can create huge
financial burden. Also, as the demand is slugging, the income is becoming insignificant.

Huge liabilities and working capital= High
Low Revenue from sales = High

Overall financial inflexibility risk = 9

3) Demand uncertainty (weight 0.18) Demand uncertainty refers to uncertainty in volumes (arrivals)
and quantity (purchase) of sales. There is also a lack of visibility and lack of adequate data for
decision making.

Company B demand depends on the final consumers and their consumption behaviour. There is a
huge uncertainty about the change in consumption pattern due to isolation and social distancing.
There is also a huge uncertainty about the time to normalcy. This being an unprecedented situation
created a total lack of visibility and data for decision making.

Therefore, Company B has the following risks

Shrinking demand =High
Thinning per order value = High
Lack of new Market opportunities = High
Ability to forecast demand = Low
Product Shelf life = High
Inventory cost and obsolescence cost = High

Overall demand chain uncertainty = 9

Risk Analysis – due to Covid19



27

4) Pricing pressure (weight 0.15): Pricing pressure relates to the pressure faced by the
organisation in an emerging situation to rethink the pricing of the products or services

Company B will face significant pricing pressure due to the global shortage of key ingredients and
also due to the limited capacity at the suppliers and contractors.

Shortage of key ingredients= High
Shortage of overall capacity= Medium to High

Overall pricing pressure = 7

5) Lack of availability of outsourced services (weight 0.20): Outsources services refer to the
services that can be performed by a third party on behalf of the organization

Company B has insignificant scope of outsourcing its services like catering, food preparation, or
retail day-to-day operations

Unavailability of third party to outsource = High
Lack of scope for outsourcing= High

Overall lack of availability of outsourced services = 9

Overall Risk for Company B = 0.35*9 + 0.12*9+0.18*9+0.15*7+0.20*9 = 8.7 (HIGH)

Plan
→

Source
→

Make
→

Deliver
→

Return
←

Strategy Lean Lean Lean Lean Lean

Risk 
Mitigation 

Plan

1, 2 3, 4 5, 6 7, 8 9

Strategy Agile Agile Agile Agile Agile

Risk 
Mitigation 

Plan

10,11,12 13, 14 15 16, 17, 18

Risk Mitigation Strategy – due to Covid19

1. The company need to move to quarterly sales and operations planning to plan advance 
procurement of raw ingredients

2. It needs to alter its weekly and daily scheduling of production to cater to the emerging 
demand of key items

3. The company will continue to nurture its strategic suppliers and have long term supply 
contracts with best performing suppliers

4. It should keep strategic buffer of key ingredients with longer shelf life 
5. The company can practice postponement to introduce larger flexibility to respond to 

changing demand trends
6. Need to start limiting the number of varieties to reduce set-up time
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7. It can continue to enhance efficiency of its delivery logistics by using cheapest mode of 
transportation and optimal route planning from its plant to retailers

8. Need to find ways to optimize the delivery routes to reduce the load on the existing capacity
9. It needs to maintain the basic food standards to avoid complains about health and safety

11. As part of its agile strategy, it can start customer profiling and segmentation based on big 
data analytics using social media data and online sales channel data.

12. It can also customise its promotion through online channels to shape demand
13. It needs to plan to efficiently used its limited human resources 
14. Need to identify new sourcing locations with minimum disruptions
15. It can diversify supply base and promote more local suppliers
16. It can be innovative and move the last step of the operations such as baking to the 

consumers
17. Need to identify new modes of transport that can deliver to retailers
18. Need to build a new direct to customer channel
19. Need to use capacity from other sectors 

This reported has analysed supply chain configurations of over 266,954 companies (across 99 
sectors) from Scotland. Some of the key findings of this report are:

• The risk due to Covid19  on manufacturing supply chains (e.g. food products, chemical 
products, rubber and plastic products, motor vehicles, trailers and semi-trailers, and other 
transport equipment) is high, due to their supply chain configurations and complexity within 
their supply networks.

• The service sector, which represents the majority of companies in our study region, have a 
mixed portfolio of risk (medium and high) due to pre-existing risk mitigation strategies (e.g. 
agile planning and delivery systems).

• While there is no universal risk mitigation strategy(ies) for all sectors, we list a set of possible 
risk mitigation strategies (based on the SCOR model) that can be adopted by companies. 

• Experts (see section 5) are willing and able to help organisations with analysis of their supply 
chains and suggest strategies to help them overcome supply chain issues due to Covid19.

Summary
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Our study directly addresses the impact of Covid19 on the four broad priority areas set in
Scotland’s Economic Strategy (ISBN 9781785441721) from a Supply Chain perspective. These
are investment, innovation, inclusive growth, and internationalisation.

Reference: Scotland’s Economic Strategy (ISBN 9781785441721)

Out study has analysed data from over 266954 Scottish companies. Details of these by NACE
sectors is given shown on pages 8 and 9.

Following are some of the highlights from our study that is likely to impact (from a Supply Chain
perspective) the Scottish Economic Strategy:

• The Scottish economy is primarily comprised of the quaternary & tertiary (79%) and secondary
(17%) sectors. This “knowledge” economy primarily drives the Scottish economy. Our
assessment (page 9) shows that the risk to the economy as a result of Covid19 is medium to
high, given the total number of companies in this economic sector (around 174,922).

• The top 10 sectors within this knowledge economy are in the following domains: ICT,
Scientific and Technical activities and support services. Our study shows that the risk to these
sectors (in particular) are High and therefore is it critical that policies that support “rapid
innovation” and “inclusive growth” be targeted to these sectors.

• Our study shows that many of the supply chain configurations within the knowledge and
secondary (manufacturing) sector need to support complex global supply chains. This requires
not just investment, but an internationalisation strategy – that can help these high-tech
companies connect to wider trade corridors (beyond the existing networks in China and SE
Asia).
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Durham University (members of of the CITM) along with a number of Catapults (Satellite 
Applications Catapult and the Digital Catapult ) are happy to help your company with advice 
and support in the areas of operations, technology, innovation and supply chain 
management.
Experts from the above listed locations will be happy to discuss with individual firms and 
trade associations a detailed risk assessment of their sectors and to develop short and long 
term risk mitigation strategies of their Supply Chains.

Durham University: https://www.dur.ac.uk/business

Satellite Application Catapult: https://sa.catapult.org.uk/

Digital Catapult: https://www.digicatapult.org.uk/

Mr. Calum Kelly | Agri-Tech Solutions Lead
+44 (0) 7789 790131; 
calum.kelly@sa.catapult.org.uk

Mr. Ben Ramsden| Partnership Manager 
+44 (0) 3001233101;
Ben.Ramsden@digitalcatapult.org.uk

http://sa.catapult.org.uk


31

Centre for Technology and Innovation Management (CITM)

The Centre of Innovation and Technology Management (CITM) is a 
multidisciplinary research centre that aims to develop and disseminate 
knowledge in the area of operations, technology and innovation 
management. The structure and operation of the centre are based 
around research-based themes. Although the themes are not exclusive, 
the activities organised by the centre are aligned with each theme. This 
bottom-up approach enables the centre’s researchers to combine their 
skills and expertise to address research questions and challenges which 
are currently relevant and have an impact. 

Core Members of CITM with expertise in Operations & Technology 
Management (alphabetically)

• Dr Atanu Chaudhuri, Associate Professor in Technology & 
Operations Management : Dr Chaudhri brings expertise in 
manufacturing industries and his primary areas of research are 
supply chain risk management and resilience and application of 
digital technologies (eg. 3D printing) across supply chains. He can 
help organisations in assessing and prioritising risks and in 
developing tailored risk management strategies.
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• Professor Christos Tsinopoulos, Professor in Operations & Project 
Management: Christos’s research and teaching activities focus on 
the management of innovation, technology and supply chain 
integration. His work, frequently supported by industry, focuses on 
the interface of customers and suppliers and its impact on Research 
and Development and innovation more generally.

• Professor Kiran Fernandes, Professor of Operations Management: 
Professor Fernandes works with UK and International companies on 
modelling complex business domains ranging from operational 
processes to strategic decisions. 

• Dr Li Ding, Assistant Professor in Operations Management: Her 
general research interests lie in the application of probability, 
statistics, and operations research methods to the business 
problems with specific focus on the problems in operations and 
supply chain management. 

• Dr Manish Shukla, Assistant Professor in Operations Management: 
Dr Shukla is an international expert on the operational and strategic 
issues in agri-food value chains. He applies operational research 
techniques coupled with Artificial Intelligent algorithms to address 
challenges such as routing, inventory management, facility location 
and allocation, etc. He has developed a ‘Global Agri-Food Risk’ 
toolkit that can be used by organisation to identify substitute 
suppliers and real-time risk in their supply chains

• Dr Riccardo Mogre, Associate Professor in Operations Management: 
His research focuses on how to make management decisions in 
presence of risks with applications in manufacturing, services, and 
supply chains. 

• Professor Susan Hart, Professor of Marketing: Susan is a recognised 
expert in product innovation and marketing management, an 
experienced business school leader and an established adviser to a 
range of international accreditation bodies and professional 
associations.

• Professor Tyrone Pitsis, Professor of Strategy and Technology: The 
context of Tyrone’s research is on innovation through complex forms 
of collaboration (for example, mega-projects), with a core focus on 
creative processes.
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Contributions

This report entitled, Covid19 and Supply Chains in the United 
Kingdom: Impact & Mitigation, was developed by members of the 
Centre for Technology and Innovation Management (CITM), at 
the Durham University Business School. 

This study reports two key findings: 1) the potential impact of 
COVID19 to supply chains in Scotland and 2) mitigation and 
resilience strategies that can be adopted by companies to overcome 
impact of COVID19. 

We list key experts who could help organisations with practical help 
and advice in the area of operations, innovation and supply chain 
management. 

Contributions

Professor Kiran Jude Fernandes (Professor – Operations 
Management), FAcSS from Durham University: provided the 
conceptual framework for this report, analysis of the data and drafted 
the report.

Dr Atanu Chaudhuri (Associate Professor - Technology & Operations 
Management): analysed the manufacturing companies, interpretation 
of the data and helped draft the report.

Dr Manish Shukla (Assistant Professor - Operations Management): 
analysed the service companies, interpretation of the data and 
helped draft the report.

Professor Yu Xiong (Professor - Operations Management): 
interpretation of the Scottish dataset and expert panel.
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