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Abstract

Food chains are driven by changing 

individual customer demands and 

are required to respond to disruptive 

market changes. To meet demands, 

food supply chains are undergoing 

digital transformation. A map of 

relevant technology enablers that 

support such digital transformation is 

proposed. The mapping is a valuable 

tool towards devising a model for end 

to end digitised food supply chains to 

future proof business in the sector. 

Introduction

Food products are among the top UK 

manufacturing sector performers in terms of 

economic output, employment, and exports 

according to ONS figures, and is the largest 

among the UK manufacturing sector, 

accounting for over 15% of total turnover. 

Although a relatively resilient sector, it is 

expected to offer improved capability of 

meeting individual customer demands and 

respond to disruptive global market changes.

Required characteristics of 

demand driven food chains

Customer – driven products specifically 

depend on more complex food value chains, 

compared to conventional supply models. The 

key characteristics of such food supply chains 

and the anticipated immediacy of enhanced 

customer experience require an end-to-end 

digital transformation of the food supply chain. 

The key success factors of such digitally 

evolved supply chains are seen below: 

inherent difficulties in the lifecycle 
management of food products

perishable nature of products

volatility in global and regional 
supplier and customer markets

mix of objective and subjective 
drivers of customer demand 
and satisfaction

personalised 
customer 

experience and 
engagement

operational risk 
and performance 

management

transparency and 
product 

assurance

supply chain 
resilience and 

agility

sustainability

Challenges of Customer – Driven 

Food Value Chains

Food product value chains are coming under 

increasing pressure to offer unique customer 

experience and move from a supply - driven 

to a demand - driven business model. Such a 

model shift creates a highly challenging and 

competitive business landscape and presents 

business with key challenges, most notably:  

 Ecosystem / 
Stakeholders 
Integration 

Personalised 
Customer 
Experience & 
Engagement 

Performance 
and Risk 
Management 
(suppliers, 
speed, costs, 
inventories…) 

Business 
models 

Sustainability  Resilience and 
Agility: logistics, 
routing, suppliers, 
returns, last mile 

Transparency 
and traceability 
including smart 
packaging 

Product 
assurance 
and 
compliance 

Human Interaction Technologies  XXX XX   XX   

Machine Learning & Data Analytics  XXX XXX  XX XXX XX  

Internet of Things (with one or more 
of sensing, identification, 
communication, computing) 

X XX XXX X XXX XXX XXX XXX 

Security & Trust Technologies and 
Architectures 

 XXX X XXX XX XX XXX XX 

System Integration XXX XX XXX XXX XXX XXX  X 

Semantics, Context, Information 
Management, and Interoperability 

XXX XXX X XXX X X  X 

Connectivity         

Physical Layer XX XX XX XX XX XXX  XXX 

Networking XXX XXX XXX XX XXX XXX  XXX 

Application Layer XXX XXX XX XXX XX XXX  XX 

Interoperability XXX XXX XX XXX XX XXX  XX 

AR/VR X XXX X    XXX XXX 

Simulation   XXX  XXX XXX  X 

Cloud – based platforms XXX XXX XXX XXX X XXX XXX XX 

Advanced / smart materials and 
packaging (includes 
embedded/printed electronics) 

 X XXX XXX XXX XXX XXX  

 

A mapping of the extent to which the above 

core characteristics plus some additional key 

ones linked to the ecosystem nature of both 

the relevant business models are served by 

key Industry 4.0 technologies is shown below. 


