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The Lean Concept in the Food Industry: A Case Study of 
Contract a Manufacturer
Ulla Lehtinen and Margit Torkko

The paper discusses how the lean concept could be applied to a food-manufacturing company. The paper first presents 
the lean concept and value-stream mapping tools. The empirical section discusses how a case company, operating as a 
contract manufacturer in the food industry, has applied the lean production concept and tools. In the case study, three 
analysis tools are examined and the structures of demand chains of different customers are presented. The delivery 
times will decrease and more flexibility will be needed from the contract manufacturer. The case study shows that 
much movement is possible toward the lean supply chain and partnership-based cooperation. By implementing the 
lean concept, food companies can increase customer value through cost reduction or through provision of additional 
value-enhanced services.

This paper focuses on improved understanding of 
the development of supply-chain management in 
a food chain with a special reference to the lean 
production concept. Womack and Jones (1996) 
defined a vision of the future organizational model 
of manufacturing, the lean enterprise, as a group 
of individuals, functions, and legally separate but 
operationally synchronized companies. This vision 
of the modern production paradigm was described 
by Henry Ford in the early 1900s, and his writings 
were later the basis for the Japanese production 
philosophy. The new manufacturing paradigm, 
the lean management concept that places empha-
sis on outsourcing, cooperation, networking, and 
agility (e.g. Womack, Jones, and Roos 1990), was 
developed in the automobile industry and has been 
widely adopted in engineering-oriented and assem-
bly industries. So far, little has been written about 
the applicability of the concept to the food industry. 
This paper presents the lean production concept and 
value-stream mapping tools that are used to analyze 
and develop production. The empirical illustration 
shows how a case company, operating as a contract 
manufacturer of leading private-label products in 
the food industry, has applied the lean production 
concept and tools.

A change occurred in the relationship between 
manufacturers and distributor organizations in the 
1980s and 1990s. Within a number of product mar-
kets, both food and non-food, distributors launched 
their own products that inevitably forced manufac-
turing companies to compete with the owner of the 
shelf space, in addition to traditional competition 
with other manufacturers (Håkansson 2000). Store 
chains and their brands have increased their mar-
ket share in Europe and the USA. In Finland, the 
share for store brands is about 20 percent. In other 
European countries the shares exceed the share of 
store brands in Finland—e.g., 41 percent in England 
and 35 percent in Germany. The manufacturing of 
store brands—i.e., private-label products—is more 
commonly assigned to small and medium-sized 
manufacturers that specialize in particular product 
lines and concentrate on producing store brands 
(Private Label Manufacturers Association 2005). 
These companies are called contract manufacturers 
or subcontractors.1

The reasons for outsourcing include lack of in-
house capacity, need for expertise in technology, 
financing (e.g., cost-cutting), union avoidance, 
product life-cycle (outsourcing of old designs), 
and organizational changes in operations (Webster 
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        An earlier version of this paper was presented at the 
Fifth International Conference on Chain Management in 
Agribusiness and the Food Industry, June 6-8, 2002, Noordwijk, 
The Netherlands. The current paper has been revised and 
updated.

1 A subcontractor is an organization which manufactures 
and develops ordered goods—semi-products, components, 
or services—whose customized specifications are provided 
by another company, called the prime contractor. Contract 
manufacturing is a form of subcontracting which has had 
different meanings depending on industrial history and 
evolution (Lehtinen 2001). In general, contract manufacturing 
involves one company making subcomponents or products for 
another company.
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and Beach 1999). According to Dolan and Meredith 
(2001), there are three reasons why so many manu-
facturers have outsourced their products: 1) money 
is in the brands, not in the machinery—i.e., the in-
tangible assets are more valuable than tangibles; 
2) globalization, which implies that production is 
easy to transfer to countries with low labor costs; 
and 3) only the biggest companies can fully utilize 
the capacity of their own factories. In other words, 
contract manufacturers are able to obtain economies 
of scale in their factories. The role of the customer 
company and contract manufacturers varies within 
the food supply chain. The main responsibilities 
of a contract manufacturer are product planning, 
sourcing and allocating materials, preparing and 
maintaining manufacturing operations, and prod-
uct manufacturing. The customer company should 
provide the product label, manage the supply chain, 
and arrange marketing and after-the-sale service.

Lean Production

The Lean Production concept, introduced by 
Womack, Jones, and Roos (1990) based on a com-
parative study in the automobile industry from 
Japanese and other parts of the world, could be 
seen as a quantification of earlier “world class” 
and just-in-time (JIT) manufacturing studies (Sch-
onberger 1982; Monden 1983; Shingo 1981, 1985). 
Womack, Jones, and Roos (1990) described the sup-
ply co-ordination system from the Japanese point 
of view. Lamming (1993) developed the concept 
of the Lean Supply Model, describing supply-chain 
management practices within lean production.

The origins of lean thinking can be found on the 
shop-floors of Japanese manufacturers. In particu-
lar, the early work of Toyota has been highlighted. 
Lean production was first defined by Womack, 
Jones, and Roos (1990) as a system that create 
outputs using less of every input, similar to the 
traditional mass-production system but offering an 
increased choice for the end user. This definition of 
lean production was based on the concept of waste 
(“muda”) introduced by the Toyota Production 
System (Shingo 1981). Waste means non-value-
adding activities that, in the eyes of final customer, 
do not make a product or service more valuable 
(Hines and Taylor 2000). The main pillars of lean 
production are management of processes and the 
integrated logistics flow; management of relation-
ships with employees, teams, and suppliers; and 

management of the change from traditional mass 
production (Hines 1994).

After 1990, lean production focused away from 
the shop floor. The value-stream concept evolved 
and was able to extend beyond manufacturing to 
the single company stretching from customer needs 
right back to raw-material sources. Womack and 
Jones (1996) crystallized Value as the first principle 
of lean thinking. They define the Lean Enterprise 
as a “group of individuals, functions and legally 
separate but operationally synchronized compa-
nies. The notion of value stream defines the lean 
enterprise.” As such, lean had moved away from a 
merely “shop-floor-focus” on waste and cost reduc-
tion to an approach that sought to enhance value (or 
perceived value) to a customer by adding product or 
service features while removing wasteful activities 
(Hines et al. 2002).

The mechanism of a lean enterprise is defined 
as a conference of all firms along the stream, as-
sisted by technical staff from “lean functions” in 
the participating firms, to periodically conduct 
rapid analyses and then take improvement actions. 
Womack and Jones (1996) also note that someone 
must be the leader of the lean enterprise and argue 
that the firm bringing all of the designs and com-
ponents together into the complete product should 
be the leader. However, the participants must treat 
each other as equals and the lean system must be 
transparent (i.e., participating firms should have the 
right to examine every activity in every firm relevant 
to the value stream as a part of the joint search 
for waste.). Womack and Jones (1994, 1996) also 
highlight the fact that a single company will partici-
pate in multiple, competing streams with different 
upstream and downstream partners in order to learn 
from companies that think in different ways. This is 
a key to continuous improvement. The purpose of 
the firm itself as a part of the lean enterprise is to be 
the link between streams. The links are the means to 
make maximum use of technologies and capabili-
ties accumulated by the firm’s technical functions. 
They also provide the means for shifting resources 
between value streams.

Lean Supply

Lean supply is a strategic model for supplier-
customer relationships. Table 1 shows the main 
features of lean-supply-model characteristics. The 
main point of lean supply is the concept of partner-
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ship as a form of collaboration. The term is defined 
by Ellram (1991, 1995) as “an ongoing relationship 
between two organizations which involves a com-
mitment over an extended time period, and a mutual 
sharing of the risks and rewards of relationships.” 
The other main features defining partnerships of-
ten mentioned in the literature are the exchange of 

ideas, information, and benefits; joint research and 
technology development based on trust; and long-
term relations (see, e.g., Lamming 1993; Macbeth 
and Ferguson 1994; Ellram 1995). Lean supply ad-
dresses the advantages of supplier development on 
the network level. At the advanced stage, companies 
will take a proactive role in developing common 

Table 1. An Overview of the Lean Supply Model. 

Factor Lean supply characteristics

Nature of competition Competition between supply chains. 
Focus on the total competitiveness of a value stream. 
No competition between the members of a supply chain: depen-
dent upon partnerships; high level of trust, openness, and profit 
sharing.

Basis of sourcing decisions Single or dual sourcing.
Long-term, often lifetime, relations.
Buying criteria is based on maximum network benefit.
Number of suppliers is low and very stable. 
Early involvement of an established supplier in the R&D process. 

Supply structure Tiered supply structure.
OEM* (a firm bringing design and components together) is the 
leader. 

The role of suppliers Takes a proactive approach to improve the competitiveness of the 
complete supply chain.
High degree of supplier innovation in both new products and 
processes. 
Supplier is a leader of technology in the area, which it knows best. 

Supplier development High level of supplier coordination at each level of the supply 
structure.
Suppliers within value streams are seen as a group; group-based 
development tools are being used. 
Significant effort made by customers at each level to develop their 
suppliers. 
Pursue perfection by continually removing waste along value 
stream. 

Data interchange and interaction True transparency: costs, capacity etc. 
Detailed, some strategic, within network.
Very frequent interaction at operational level, spreading through-
out the network. 

Production principles True just-in-time. 
Synchronized capacity.
Operational flexibility able to operate with fluctuations

Based on Lehtinen and Torkko (2002).
* Original equipment manufacturer is an organization within a supply chain that is responsible for delivery and development of the 
end product to customers (Lehtinen 2001).
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working methods for mutual advantage throughout 
the supply chain. An individual supplier will take a 
systematically proactive approach to improve the 
competitiveness of the complete supply chain. This 
will involve working with both direct and indirect 
suppliers and customers (Hines et al. 2000).

Value-Stream Mapping Tools 

The rationale behind going lean focuses on waste 
removal both within and between companies. The 
removal of waste is fundamental to the lean value 
stream (Hines and Taylor 2000). Improved pro-
ductivity leads to leaner operations, which in turn 
helps to expose further waste and quality problems 
in the system. The seven wastes defined by Shingo 
(1981, 1988) as part of the Toyota Production Sys-
tem are:

1. Overproduction—Producing too much or too 
soon, resulting in poor flow of information or 
goods and surplus inventory.

2. Defects—Frequent errors in paperwork, 
product quality problems, or poor delivery 
performance.

3. Unnecessary Inventory—Surplus storage and 
delay of information or products resulting in 
excessive costs and poor customer service.

4. Inappropriate processing—Going about 
work processes using the wrong set of tools, 
procedures, or systems, often when a simpler 
approach may be more effective.

5. Excessive transportation—Excessive move-
ment of people information or goods wastes 
time, effort, and cost.

6. Waiting—Long periods of inactivity for em-
ployees, information, or goods resulting in 
poor flow and long lead times.

7. Unnecessary motions—Poor workplace 
organization resulting in poor ergonomics, 
(e.g, excessive bending or stretching) and 
frequently misplaced items.

Finding waste is a difficult task, and various 
tools are needed to analyze the physical product 
and information environment. Six of the most useful 
tools are presented below. 

Process activity mapping. This tool is used for iden-
tifying lead time and productivity opportunities for 
both physical product flows and information flows 
in the factory as well as in the supply chain. The 

idea is to map every step throughout the order-ful-
fillment process that has a number of different steps 
or stages. There are four types of flows:

1. Operations—value-added activities that are 
paid for by customers. 

2. Transportation—movement around the plant 
or between sites. 

3. Inspections—checks of the quality or quantity 
of product or information.

4. Delay or storage—where a product or infor-
mation is waiting for the next step.

This tool reveals wastes, especially inappropriate 
processing, excessive transportation, waiting, and 
unnecessary motions.

Supply-Chain Response Matrix. This tool is used 
to evaluate the inventory and lead times incurred 
by a supply chain in maintaining a given level of 
customer service. The objective of this mapping is 
to improve or maintain the service level of the en-
tire chain at lower costs, by revealing unnecessary 
inventory and waiting.

Production-Variety Funnel. This visual mapping 
technique makes a map of the number of prod-
uct variants at each stage of the manufacturing 
process. It can be presented graphically, with the 
x-axis representing the process path and the y-axis 
showing the number of products. This map reveals 
the point at which a generic product becomes either 
increasingly or totally customer-specific. The tool 
suggests the logical point at which buffer stocks 
may be held.

Quality-Filter Mapping. This reveals three different 
types of quality defects (product, scrap, service) in 
a value stream. Defects can be presented graphi-
cally: the x-axis represents various stages of the 
value stream and the y-axis represents defect rate. 
This can be used to integrate quality and logistics 
performance measures.

Demand-Amplification Mapping is a graph of 
quantity against time that shows the batch sizes of 
a product at various stages of the production pro-
cess. It can also be used to show inventory hold-
ings along the supply chain through time. The aim 
of demand-amplification mapping is to clarify the 
bullwhip or Forrester effect and to examine schedul-
ing, batch-sizing policies, and inventory decisions. 



Journal of Food Distribution Research 36(3)60   November 2005 Lehtinen and Torkko The Lean Concept in the Food Industry: A Case Study of a Contract Manufacturer   61

The stages of the production process at which data 
will be collected are identified; the first stage is 
usually the actual demands made by customers. 
Subsequent stages are at major production stages 
or cells. Inventory and batch-size data is collected 
at and after each inventory location. The time period 
for analysis should decide and represent the normal 
operations situation.

Value-Analysis Time Profile is a time-based value-
analysis tool which allows for the plot of both total 
cost and value of the product as it moves along the 
supply chain under consideration. The difference 
between the total-cost line and value-adding line 
represents the cost of the wastes. The area under the 
total-cost line represents the amount of money tied 
up in a unit of inventory. It is a very useful tool to 
follow time compression or mapping where money 
is being wasted.

The Case Example 

The case company is a contract manufacturer that 
has no products of its own. The company special-
ized in manufacturing ketchups, mustards, sauces, 
and jams for leading brands. The products are de-
signed and manufactured according to the wishes of 
customers, who are marketing companies, whole-
salers, and industrial companies. The company 
consists of 60 employees serving over 50 different 
customers; about 280 products of different recipes 
are manufactured. The aim of the case study was to 
analyze material and information flows within the 
company and its demand chains in order to find best 
practices and targets for further development. The 
study was carried out in 2001, including analysis 

within the company and interviews with customers. 
The analysis of materials and information flow in 
five different kinds of demand chains was based on 
interviews among wholesalers and agents.

The effectiveness of internal material and in-
formation flows was studied by using three value-
stream mapping tools: process-activity mapping, 
supply-chain response matrix, and demand-ampli-
fication mapping.

The Structure of the Demand Chains

The case company had limited knowledge of the 
structure of its demand chains before the study. 
There were five types of customers, each with 
different logistical-chain structures and products. 
In this paper, the demand-chain structures of three 
customers are presented.

Big Marketing Company. Figure 1 shows the 
demand chain of a big marketing company. The 
case company manufactures a number of different 
products for the marketing company. Electronic 
data interchange (EDI) is used in communication 
between the marketing company and the wholesaler 
to provide data on consumer needs. Based on this 
demand information, forecasts are made for six-
month periods. Open orders are given to the contract 
manufacturer every four months. The fixed order 
period is one month.

The final products could be stocked in four 
stages: in the factory, in the inventory held by the 
marketing company, in the distribution centers 
of the wholesaler, and in the stores. The contract 
manufacturer is able to deliver unplanned orders 
within one week. The products are shipped either 

Source: Lehtinen and Torkko (2002).
Note: “Wild” store is an independent store which does not belong to a retail store chain. 

Figure 1. The Demand Chain of a Big Marketing Company.  
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to the marketing company, to the wholesaler, or 
directly to the stores. In the future, direct deliveries 
to the stores will be more common and the use of 
electronic data interchange will increase.

Wholesaler (Figure 2). Retail stores order products 
automatically from a large wholesaler that orders 
them from the contract manufacturer. It takes a week 
to fill the order. The forecasts made by the whole-
saler are based on the sales of last year and the previ-
ous month. The contract manufacturer supplies full 
pallets of products about every three weeks to the 
wholesaler’s distribution center, where the products 
are checked before they are placed onto shelves. 
All products are delivered through the distribution 
center to the stores. The wholesaler maintains in-
ventories equal to about 3–4 weeks demand.

The aim of the wholesaler is to reduce inven-
tory through increased cross-docking. The contract 
manufacturer would supply product pallets daily to 
the wholesaler’s terminal, from where the products 
would be delivered daily to big retailers. Direct de-
liveries from the contract manufacturer to the stores 
are also an option. Electronic transactions between 

the chain partners will be used in the future.

Small Marketing Company (Figure 3). The small 
marketing company has five sales agents in Finland. 
The sales agents collect orders from retail stores 
and industrial kitchens. The long-term contracts 
with wholesalers are managed by the owner of the 
marketing company. The sales agents fax orders to 
the marketing company, where they are then sent 
daily to the contract manufacturer.

The marketing company’s main assets are quick-
ness and flexibility. Retailers get their products 
within 24 hours from the time of placing order. 
This is possible because the contract manufacturer 
holds inventory and makes shipments to retailers. 
The cost structure of the products differs from other 
customers’ products because the marketing chain 
is shorter. In the future, one goal of this firm is to 
introduce the electronic data interchange system.

The materials flow of the small marketing com-
pany chain most resembles the lean principles. The 
products are stored only by the contract manufac-
turer and they are directly delivered to the final 
customers. There is also more cooperation than in 

Source: Lehtinen and Torkko (2002).

Figure 3. Example of the Demand Chain of a Small Marketing Company.

                        Source: Lehtinen and Torkko (2002).

Figure 2.  Example of the Demand Chain of a Wholesaler.
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the other customers’ chains, and the location of the 
inventory within the chain is defined together. The 
cooperation with the contract manufacturer and 
wholesalers or marketing company was very lim-
ited. As a result there were unnecessary stocks and 
handling in all companies. On the other hand, the 
companies planned to decrease inventories by us-
ing cross-docking and increasing direct deliveries. 
In addition, the use of EDI is making information 
flow more effective than prior to the EDI system 
introduction.

Although single-sourcing and long-term rela-
tions were used by customers, profit sharing and 
openness in negotiations were not common among 
wholesalers and marketing companies. Also, sup-
plier-development or chain-coordination activities 
were unknown to customers, whereas the role of 
the contract manufacturer was very active. The 
company had a large influence over new-product 
and technology development. The contract manu-
facturer also took an active approach to improve 
competitiveness.

The Use of Value-Stream Mapping Tools

Three of the seven value-stream mapping tools were 
applied in analysis of the internal processes of the 
case company. Four different products were chosen 

for the analysis. In this paper, an analysis of ketchup 
that was manufactured for the small marketing com-
pany (Figure 3) is discussed. The shipments were 
delivered directly to the stores almost daily. Because 
the demand chain from contract manufacturer to 
stores was direct, the value-stream mapping was 
only done internally in the case company. The flow 
of the product was followed from raw materials to 
the deliveries.

Process-Activity Mapping of Ketchup. The aim 
of process-activity mapping was to clarify the 
value-added material flow of the product within 
the company. The flow of materials was examined 
at the factory level. Figure 4 presents the manu-
facturing stages. The longest that raw materials 
and packaging materials wait in inventory before 
production starts is six months and three months, 
respectively. As seen in Figure 4, both manufactur-
ing and packaging are fast processes. The holding 
tank between manufacturing and packaging acts as 
a buffer that guarantees flexibility in manufacturing. 
End products are stored in the factory and the final 
inventory operates on the first-in-first-out (FIFO) 
principle. The mapping reveals that value-added 
material flows, including manufacturing and pack-
aging processes, take very little time compared to 
non-value-added flows. The most important waste 

        Source: Lehtinen and Torkko (2002).

Figure 4. General-Process Activity Mapping of Ketchup Production with the Corresponding Average 
Inventory-Holding Period.
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seems to be unnecessary inventories, especially for 
raw-material inventories, which was also noticed 
when the stock turnover was examined. The stock 
of raw materials turned over on average three times 
a year, while the end-product inventory turned over 
almost 28 times.

The Supply-Chain Response Matrix. Figure 5 shows 
the supply-chain response matrix. The vertical axis 
represents the percentage of cumulative costs and 

the horizontal axis shows the cumulative lead time 
measured in weeks.

The supply-chain response matrix shows that the 
impact of manufacturing and packaging processes 
on costs is small. Manufacturing and packaging 
account for only 11 percent (including water and 
energy) of the total cost. The share of direct work 
is approximately six percent. On the other hand, the 
materials account for more than 80 percent of the 
costs, which are tied up 24 weeks before produc-

                Source: Lehtinen and Torkko (2002).

Figure 6.  Sales and Manufacturing of Ketchup between January and June, 2001.

                           Source: Lehtinen and Torkko (2002).

Figure 5. Supply-Chain Response Matrix for Ketchup Assuming the First Shipment of Raw Material 
Arrives at the Plant in Week 1. 
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tion starts.

Demand-Amplification Mapping. The aim of 
demand-amplification mapping was to examine 
scheduling, batch-sizing policies, and inventory 
decisions. The weekly levels of sales and manu-
facturing of ketchup are presented in Figure 6. The 
final inventory level was also examined over the 
same time period (Figure 7).

Ketchup was manufactured seven times between 
January 1 and June 30, 2001. The cycle between 
production runs was 2.6 weeks on average, vary-
ing from six weeks to a few days. Figure 6 shows 
that sales are frequent, on a weekly basis. Thus the 
inventory level of end products could be reduced 
through more frequent, leveled production runs and 
smaller batch sizes.

Implications

A follow-up interview was carried out in 2005. The 
president of the company indicated that applied lean 
tools provided important insights into the under-
standing of the problems within the production 
process. Based on a study carried out in 2001, the 
company started its own development project that 
aimed to improve stock turnover and production-
planning system.

The mapping of the value stream, and espe-

cially the supply-chain response matrix, showed 
that the impact of manufacturing processes on the 
costs and value-added lead time is very small. The 
value-stream mapping analysis showed that there 
is a lot of waste, especially in surplus inventories. 
Since 2001 the company has paid more attention to 
inventories and developed a collaboration with ma-
terial suppliers in order to increase stock turnover. 
The vendor-managed inventory system was put in 
practice with package materials suppliers.

The demand-amplification mapping indicated 
that smaller batch sizes would decrease the end-
product inventory level and increase flexibility. 
Following the study, the company has redefined 
its production principles. The high-volume prod-
ucts (such as ketchup) are nowadays produced 
more frequently in leveled production runs. The 
company has also developed a visual and very 
simple production schedule system which helps to 
define production runs daily on the shop-floor level. 
Direct deliveries from the contract manufacturer to 
the stores have not increased as much as presumed 
in 2001. On the other hand, electronic ordering is 
more common today.

This case study of the Finnish food manufacturer 
shows that there is still a lot to do before the lean 
supply chain and partnership-based cooperation 
are achieved. Compared to lean-supply principles, 
the study showed no evidence of real partnerships. 

                        Source: Lehtinen and Torkko (2002).

Figure 7. Ketchup Inventory Level Pattern between January and June, 2001.
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On the other hand, both customers and the con-
tract manufacturer have realized the importance of 
eliminating unnecessary inventories along the chain 
and shortening lead times. This puts new demands 
on the contract manufacturer—the delivery times 
will shrink from weeks to hours, and lot sizes will 
be reduced. The customers also expect the contract 
manufacturer to maintain the end-product inven-
tories. These results highlight the changing role of 
subcontractors in the food industry in general. The 
contract manufacturer takes more responsibility 
for product development as well as for inventories 
and distribution, and thus creates more value for 
customers.

This study shows that the lean concept is ap-
propriate for food companies. The lean production 
gives tools for a food company to analyze and 
eliminate unnecessary inventories and other forms 
of waste along the supply chain. By implement-
ing lean production a food company can either 
increase customer value through cost reduction 
or through provision of additional value-enhanced 
services such as shorter lead times. In general, the 
analysis of the value stream for the main products 
is the first step toward leanness. The value-stream 
analysis supports the possibilities for cost reduction 
and often stimulates companies to work on further 
development projects.
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