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In-plant material supply
– Choice of principle
Robin Hanson

Introduction
When mass production’s benefits of scale are
weighed against customers’ increasingly higher
demands for individually customized products,
the questions about in-plant material supply
come into focus. In the manufacturing industries,
where large production volumes are combined
with broad variation in the completed products,
one speaks of mass-customization, with the choice
of material feeding principle being far from
self-evident. The following can be seen as the two
primary alternatives:
Kitting – Individual parts are packed in advance
into a kit that matches assembly’s needs for a
certain product.
Continuous supply – The parts needed at each
assembly station are delivered part number by
part number to the assembly station and the
assembler takes parts as needed for the pertinent
product in conjunction with each assembly step.
With both of the principles, there are several
advantages and disadvantages, and there is no
clear-cut recommendation for which solution
is best. What is clear however, is that a wrong
decision can entail negative consequences for the
enterprise on the whole.

Limited knowledge
Despite both kitting and continuous supply being
established principles that have been applied for
quite some time, the choice of material supply
principle is often associated with considerable

uncertainty. From the academic perspective as
well, clear and adequate guidance has previously
been lacking. Granted, there are research models
that compare material supply principles with one
another. These models however, are characterized
by simplifications and a relatively small amount
of performance indicators: well-defined aspects
of production against which the effects of
the decided-upon principle are measured and
analyzed. Moreover, stringent demands are set for
detailed input data, something which in practice
is often difficult to obtain.
While earlier studies have tended to address
the selection of material supply principle as an
isolated question, Robin Hanson argues for
a broadened perspective, where the choice of
feeding principle is considered based on the
overall consequences for performance.

Knowledge, context – and
decision-making support
The right choice of material feeding principle
and in-plant material supply system requires both
advanced understanding of the advantages and
disadvantages that the respective solutions can
entail, as well as a capacity to place the question
in a general production context. Once these
pieces are in place, a well-structured decisionmaking process is needed. This constitutes the
core in Robin Hanson’s thesis – a combination of
practical orientation and bridging of theoretical
gaps that have previously existed in the field.

Context of the in-plant materials supply system
Product- and part-related factors
Production-related factors
Layout-related factors

Configuration of the in-plant materials supply system
Materials feeding principles
Materials handling and transportation
Packaging and unit loads
Manufacturing planning and control
Storage and inventory

The thesis’ empirical foundation primarily
consists of field studies from the Swedish
automotive industry, where most of the studies
exhibit a chiefly qualitative character. The
qualitative approach entails that a comparatively
large number of performance indicators could
be included in the analysis, which in turn is a
prerequisite for an in-depth understanding of the
differences between the two principles. Because
the assembly process in the automotive industry
is presently characterized by major similarities,
regardless of brand and country where assembly is
conducted, the results are thus considered as valid
for this industry on the whole. But not just there.
The thesis’ theoretical base, together with the
stated ambition of describing the studies’ context
in great detail, makes large portions of the results
also relevant to other types of assembly industries.
The material feeding principle is one of several
factors that determine how well an assembly
plant functions. The plant’s physical layout and
conditions, stock levels and packaging are some
examples of all the aspects that influence – and

Performance
Man-hour consumption
Product quality and assembly support
Inventory levels and space requirements
Flexibility
Control and visibility
Product throughput time
Ergonomics

The performance indicators and their placement
in the general production context.

are influenced by – the material supply principle.
Against this background, it is therefore important
that the enterprise’s character on the whole guides
the choice of material supply principle.

More than just efficiency
There is a tradition in industry of a pronounced
efficiency focus in strategic and tactical decisions,
which often leads to an overly narrow selection of
performance indicators in the analysis phase. The
result is insufficient input for decision-making,
where apparent positive effects of a decision can
have negative consequences in other parts of the
enterprise that are omitted from the analysis.
In contrast to the traditional view of efficiency,
Robin Hanson identifies relevant performance
indicators, which together create the conditions
for a balanced and more complete picture of the
degree of yield in production. The performance
indicators and their placement in the subsequent
production context are illustrated in the figure
above.

A deeper understanding
One of the basic prerequisites for being able to
make correct decisions in the choice between
kitting and continuous supply is advanced
knowledge of both alternatives. Despite this, the
research surrounding the effects of decisions on
material supply principle has previously been
limited The thesis’ three research questions focus
on the most common knowledge gaps.

1. Kitting or continuous supply: Effects
on assembly and material supply
The analysis that should precede the choice
of material feeding principle is complicated.
Advantages, which initially seem unquestionable,
often have their opposite poles in the form of
negative side or attendant effects. As an example,
kitting in comparison to continuous supply
can reduce man hours at the assembly stations;
assemblers do not need to search for individual
parts nor go as far to fetch each part.
Countering these savings in time are negative
consequences, such as expended time, space and
costs for preparation of the kits and in-plant
transports of kits between preparation locations
and the assembly stations. And if the kits are
imperfect due to incorrect preparation, the
desired savings in time can instead be quickly
turned into loss. Consequently, this type of risk
must also be included in the calculation.
The list of similar “opposite pairs” can be long,
between or within the performance indicators

described in the figure on the previous page. As
regards to the effects of the chosen material supply
principle, the empirical results are not clear-cut,
a fact that in itself emphasizes the importance of
always letting the decision-making process have
its departure point in the plant’s larger production
context.

2. Kitting: The preparation stage’s
effects on performance
Because many of the potential problems when
applying kitting can be related to the actual
preparation stage, a closer study of this is justified.
There are countless solutions for when, where
and how kit preparation should be conducted,
solutions that in turn have shown to play a major
part in the overall results of applying kitting as a
material supply principle.

Part size, packaging and storage space are examples of
factors that determine the results of the selected material
supply principle.

Kit preparation can, depending on the
circumstances in the specific case, be carried
out in the warehouse, at a specially adapted
area located at a central location in the plant or
decentralized, as close to the respective assembly
stations as possible. Another alternative is for
preparation to be conducted externally, outside
the plant. Just to mention a few examples.
To ensure a satisfactory survey of the overall
effects that the location of kit preparation entails,
seven performance indicators are identified in the
thesis:
1. Transport needs
2. Stock levels and space requirements
3. Capabilities for visual direct control
4. Flexibility
5. Efficiency at the preparation stage
6. Quality
7. Opportunities for continual improvements
The results from the thesis’ sub-studies show
positive effects for several performance indicators
when the assembly station and location where kits
are prepared are close to one another. A decisive
prerequisite however, is that the plant’s layout and
surface area permit such a location, something
that may be impossible in practice at many plants.
One of the risks with a preparation area, which
in its configuration or location is not suited

to the purpose, is that the working hours that
kitting saves in the assembly phase are consumed
by increased time spent during the preparation
phase.

3. Continuous supply: Time expenditure
in relation to packaging size and type
One of the biggest – and most obvious –
advantages with continuous supply compared
to kitting is the fact that no time needs to be
devoted to preparing kits. At the same time, the
continuous supply principle places high demands
on the in-plant material deliveries, not the least
with regard to unit loads and the physical volume
of packaging because the physical space at the
assembly stations is limited. The objective is to
supply each assembly station with an optimal flow
of each part, with regard to delivery and amount,
packaged and presented in a way that facilitates
the assembler’s work.
Under the condition that the external suppliers’
material deliveries to the plant match the in-plant
material supply as related to packaging size,
continuous supply can be an advantageous way
of contributing to reducing the total number of
steps in the in-plant material supply process. If
the incoming packagings’ size, due to for example,
agreement stipulations or logistical limitations
cannot be adjusted, repackaging can be necessary
prior to further delivery to the respective assembly
stations. The costs thus rise as a result of increased
labor.

Build your own Volvo. In the
international vehicle industry,
mass production’s advantages
of scale are combined with
individually customized
products. Source: volvocars.se.

The studies in the thesis show that a conversion
of the in-plant material deliveries, from larger
packaging units such as Euro pallets to smaller
units and more frequent deliveries to match
the needs at the assembly stations, does not
necessarily entail an increase in the number
of working hours in in-plant material supply.
Smaller packaging units can namely be loaded
together in an entirely different way than Euro
pallets, which are normally delivered within the
plant one at a time.

Combination principles
Robin Hanson emphasizes that the choice
between kitting and continuous supply is not
limited to “either or”. A combined application
of the two material supply principles entails

opportunities to, at least to a certain extent, take
advantage of the respective strengths of both
principles. A solution can be for example, to apply
kitting mainly for parts that have many variants,
which can provide significant savings of space
at the assembly stations and also function as a
relatively good form of support for the assemblers.
By supplying other parts – where variants are few
– with continuous supply, work with preparation
of kits can be limited in scope.
Regardless of the decision, just as when choosing
a more absolute supply principle, the analysis
must be based on the plant’s specific conditions.

The 6 steps of the configuration process
In configuring in-plant material supply, there are no given answers. Because the plant’s specific conditions
are decisive, the solution that can be the most suitable in one case can be the worst in another. Necessary
for making the right decisions, besides in-depth knowledge of the larger production context and of the two
material supply principles, is a structured and carefully considered 6-step configuration process.

Analyse existing IPMSS* and its context

Set objectives

Generate preliminary configuration of the IPMSS:
Propose materials feeding principle
Propose design of unit loads, materials handling, manufacturing
planning and control, and storage and inventory

Preliminary IPMSS configuration

Evaluate preliminary IPMSS configuration

Final IPMSS configuration

* IPMSS = In-Plant
Materials Supply System

1

Analyze the conditions. Decisive for the departure point is the question of the status of inplant material supply. In an existing plant for example, the choice of material supply principle
must be based on the existing conditions. In a new plant, where the frameworks have not yet
been set, the analysis can instead have a freer departure point, with focus on the performance
indicators that the company chooses to most highly prioritize.

2

Formulate objectives for how the in-plant material supply system is to function and deliver,
based on strategic prioritizations among the eight performance indicators.

3

Develop a preliminary proposal for the in-plant material supply system, including the choice
of in-plant material supply principle, size and type of packaging, strategy for stock management,
and so forth.

4

Prepare the preliminary proposal and take it to the next phase.

5

Configure, evaluate and adjust the preliminary supply system, using the prioritized
performance areas as guidance. As needed, complement with possible combinations of kitting
and continuous supply.

6

Decide on the plant’s completed system for in-plant material supply.

Future research
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Plant material supply – Choice of principle
The principle for material supply is one of several factors that determine how well an assembly plant
functions. In the manufacturing industries, where large production volumes are combined with broad
variation in the completed products, one speaks of mass-customization, with the choice of material supply
principle being far from self-evident.
In his thesis, Robin Hanson argues for a broadened perspective, with the choice of supply principle being
considered based on the effects of the assembly process on the whole.
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