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Abstract 
 

One important ongoing development in the grocery foods industry is the increase growth of 

Locally Produced Foods. This emerging market that based on the pillars of sustainability, 

demands new logistics challenges that requires innovative supply chain models. These chains 

are designed through the application of digitalized media. The paper presents an on-going study 

in establishing Network Integration for Locally Produced foods in Mid-Sweden Region. The 

objective of this study is to present an approach to explore locally produced foods. A case study 

based on logistics activities, supply chain management, packaging is presented.  

The data used in the study are from micro-producers of food, customers from local restaurants, 

consumers and the public sector from Mid-Sweden Region.  

The results indicates that the main aspects of Network Integration actively contributes to better 

performance for this industry in almost all items considered in the study. This approach is 

considered particularly innovative, hence there are scarcity of literature that deals jointly with 

packaging, logistics and Network Integration from an empirical standpoint. 
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1 Introduction 
 

In today’s society with an increased time pressure (Nilsson et al., 2017), the customers are 

looking for new ways to increase the possibilities to adapt to this changing lifestyles (Huyghe 

et al., 2017). When a group of customers from Mid-Sweden Region where questioned about 

shopping, the following answers were reported:  

 

- A majority of consumers want to reduce grocery shopping at stores and supermarkets 

- The consumers spend 2.8 hour weekly on grocery shopping  

- Most prefer online grocery shopping  

 

Spending time on grocery shopping is one activity many want to limit (Walters et al. 2003). 

The consumer awareness of the sustainable food consumption is on the rise. Meanwhile the 

food industry is getting more efficient in producing innovative consumer packed products 

adapted to specific demand. Digitalization and automatization has eased the way for 

competitive food supply chain and logistics solutions. Diagram 1 presents online grocery 

shopping industry. Online grocery market is growing for each year, however even though it has 

increased by 41% during 2014, still it is long way to go, only accounts for 1% of the total 

grocery shopping in Sweden where the current research is conducted (HUI Research 2015 ). 

The Asian countries are the leaders here. 

 

 
Diagram 1 Online grocery market share worldwide by country (Statista, 2017) 
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The growth of the Swedish online market enables new logistics service companies and 

micro-producers that are emerging in the local food industry. In parallel, there are strategic 

goals set by the government agencies that are working towards making Sweden more self-

sufficient in food production. [Livsmedelsstrategin, 2017]. This paper covers the trends 

related to Locally Produced Food, hereafter (LPF) that will present an ongoing research 

project. The purpose of this project is to explore the emerging markets of LPF and present 

an approach to establish LPF by applying logistics packaging and supply chain models.  

 

2 Methodology 
 

The paper presents a case study methodology together with literature studies to gain 

knowledge about the present structure and existing problem areas. However, the literature is 

limited about LPF with the combination of Network Integration. This exploratory research 

uses a series of semi-structured open-ended questions, direct interviews in a multi-wave 

strategy were conducted over a six month period. The questions related to the following:  

- Current logistics for the micro-food-producers  

- Grocery shopping in general 

- Micro-producers-club 

- Customer structure 

- Online grocery shopping 

- Pre-purchase organization activities  

- Customer from the public sector and consumers. 

 

The researcher presented the project in pre-hand for the micro-producers club in order to 

establish discussions and obtain answers related to the topic. One of the conclusions drawn 

from the interviews were, integrated supply chain for LPF and its requirements on distribution 

are a fairly new research area that needs to be further explored.  

 

4. Theoretical framework 

 

In order to establish supply chain for LPF the framework is supported by three folded concept 

of Network Integration of LPF. To meet end-users demands, effort are put to understand the 
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supply chain, the logistics activity for the micro-producers and the packaging. This approach 

which consciously considers the complexity involved. This is in line with the proposals which 

Fine (1998), Ellram et al. (2007), and Ellram and Stanley (2008) put forward with the concept 

of concurrent development of product, process and supply chain. Inspired by the notion of Ellram 

et al. (2007, p.322) that: “Because three-dimensional concurrent engineering is itself a 

multifaceted combination of processes that exist within a complex adaptive system, research 

methods that allow the modelling and understanding of such complexity are required” (ibid., 

p.322), this research takes on the challenge concerning the three dimensions of packaging, 

logistics and supply chain. Factors such as interdependences among the actors in supply chain, 

human factors, and other emerging phenomena such as resource reductions in logistics 

operations, sustainability or legislative changes are considered. The specific performance of 

packaging in the supply chain is the result of an interwoven network of aspects, often unknown 

in the system, however valuable for all the actors affected. Further, it is difficult to identify this 

knowledge and convert it into useful information for the development on an integrated level. 

One method used to assess the performance of Integrated LPF is by studying number of criteria 

for this model presented in Table 1. The performance criteria are sorted to present an holistic 

view on integrated approach of LPF from, logistics, packaging and supply chain perspectives. 
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Table 1 the performance criteria to view on integrated approach on LPF 
 

Holistic view approach to integrating LPF – Network 

Logistical 
perspectives 

Packaging 
perspectives 

Supply Chain 
perspectives 

Minimum amount of waste 
refers to the product’s 
generated waste to reduce 
environmental load and to 
reduce the costs of waste 
disposal process in the 
logistics flow. 

Right amount and size 
concerns the packaging 
adapting to the appropriate 
size concerning customer 
requirements. 

Tracking information refers to 
the product’s capacity to provide 
information to precede with 
logistics activities (Cagliano, 
2002) within the distribution 
network. 

Packaging logistics is 
defined as an approach with 
the purpose of developing 
packaging systems that 
support the logistics process 
and meet customer’s 
demands. 

Logistics cost is of great 
importance during the 
production packing or 
distribution and sales. 

Easy to discard concerns the 
requirements for removal of 
unnecessary product and 
packaging materials. 
 

Ease of handling, display, 
use, and reuse refers to 
product and package can 
add convenience in the 
distribution, handling, 
stacking, opening, 
reclosing, display, use, 
and reuse. 

Selling capability refers to 
the package's ability to 
market and sell the product. 

Distribution system is related 
replenishment performance of 
product to the customer, This is 
related to managing supply and 
demand (Alftan et al., 2015).  

Space and weight efficient 
refers to the package's 
ability to exploit the 
available balance and 
maximum load capacity 
(Twede et al. 2000). 

Product information 
includes brand and 
information about the 
packaging such as table of 
contents and nutritional 
content to guide the 
consumer to choose the 
right product as well as the 
recognition of the 
packaging through 
distinctive labels enabling 
the point of sale to function 
on a self-service basis. 

Storage concerns effective 
pallet stack unitization in 
intermodal storing and 
shipping. (Reinhall et al. 
1998). 

Reverse handling is 
interlinked to returnable and 
reusable product. 

Reduced use of resources 
relates to the package's ability 
to reduce waste and 
emissions, thus reducing 
environmental pollution. 

Security concerns mainly the 
ability to protect the product 
from being stolen or tamper-
evident features, functions to 
reduce pilfering, seals and 
security printing such as 
electronic article surveillance 
tags.  
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In logistics, a well-functioning packaging system creates time place, form and ownership 

benefits in the product in relation to the customer that is, an undamaged product in an easy-to-

handle package which is easily disposed of. Figure 1 illustrates activities for a Network 

Integrator coordinating fresh grown vegetable distributed to customer placed online. The 

Network Integrator (plotted in the middle) and its interactions with different actors involved 

within the network. The role of the Network Integrator is to integrate the supply chain with the 

customer in the demand chain viz. the aggregated requirements from customers and consumers. 

 
Figure 1 Existing Network Integrator solution for fresh grown vegetable 

 
When a product is delivered to the consumer it has an added value compared to the original 

product as a service meeting customer demands has been provided. The outcome of the 

interaction of logistics activities resulting in individualized value for the customer as well as a 

sustainable growth for the agents involved in the supply chain. This systems approach are 

organized to meet demand-pull activity rather than supply-push. The logistics activities are 

driven by aggregated demand flowing in a direction opposite to the physical material flow. The 

demand from the customers and consumers are the driving force for planning, production, 

packing/filling, distribution, storing and sales. Post-sales activities are also included here. New 

techniques, for instance e-business that have also influenced the design of product are 

considered. 
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5. Case Study – Micro-Food Producer Club  
 

The project figure 2, investigates local micro-producers, product converters, packer and filler, 

actor from the public sector e.g. schools and hospital and restaurants in the privates sector 

belonging to Mid Sweden Region. During a start-up phase several micro-farmers were 

contacted in order to set up the micro-producer club. There are three issues to consider from a 

micro-producers point of view: 

 

1. Planning and production. 

2. Packing and online sales 

3. Transport and distribution 

 

 
Figure 2 Network Integration model for LPD 

 

When the order volumes are fairly high the facility is likely to have a warehouse that holds the 

products in close or in direct connection with the packing and filling face. To process the pallets 

and feed the picking area with packages there might be a small intermediate warehouse. The 

small warehouses often handled today by the micro-producers. There are plans to assist new 

logistics service actors that can assist the converting, packing and filling functions. The supply 

chain and the sales channels are not fully connected. There are discussions to find solutions to 

implement the supply chain, the actors’ logistics activities and the packaging system. Since it 

is an ongoing project not all actors’ demands are thoroughly studied. The characteristics of a 
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micro-producers are part-time working, little intention/ability to grow into big business, and 

limited knowledge in/resources for sales, logistics and marketing. Their focus is mainly on 

product and product development, although it varies a lot among them. Some producer have 

many customers, while others are in the earnest stages and they supply to a few. The Micro-

Producers Club “Matvärden” has be established to organize regional micro-producers with the 

task to administrate interest of the members. Currently the micro-producers club is working 

with setting up sales channels, and systematically work together with University of Gävle to 

find innovative supply chain solutions. Growing interests towards controlling the customers’ 

inventory solutions, and the identified packing services, storage and distribution are examples 

of services with which the micro-producers club are familiar and will serve as natural links in 

the distribution systems. 

 
Micro-producers of food is an industry that have great potential both to grow and to integrate 

citizen who might have great knowledge in farming, but for different reasons not practicing on 

a larger scale. The project is set to gather this knowledge and develop competence in local food 

production to meet the increased demand as well as handle the expected generation shift among 

many of today´s micro-producers. Further considerations are put to recycle lost competence 

and experience in food-handling. 

 

6. Conclusions 
 

This study aimed to explore the emerging market of Locally Produced Foods, present potential 

approaches to construct supply chain solutions and the packaging system. The critical success 

factors for LPF supply chain is to understand micro-producers and how to establish new supply 

chain, and point-of-sale for the customer in private sector, restaurants and households.  

 

The conclusions that can be drawn from this study are that the micro-producers need to use 

logistics as a competitive tool to establish in traditional food supply chain where the 

competition is fierce. One way is by establishing micro-producers club to share logistics 

knowledge among them to understand the consumer’s demands. Applying packaging 

innovations in order to establish closer cooperation with the supply chain for LPF.  

 

The results of the case study present an indication that the findings could contribute in the area 

by identifying the following critical factors: collaborative management for the micro-producers 
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(information sharing, planning and execution joint actions, resource and knowledge sharing, 

performance indicators), management of the micro-producers, customer and supplier 

segmentation, information technology, and demand management adherence level. However 

more research work need to be considered in order to support the of Locally Produced Food 

industry.  
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