
186 Intersentia

ADVANTAGES AND DISADVANTAGES 
OF PRODUCT PLATFORMS: 

INSIGHTS FROM LITERATURE

Robert Boute and Maud Van den Broeke

Abstract

Product platforms, as a base from which products can be derived, are believed to allow 
companies to off er their customers large product variety in a cost and time effi  cient way. 
However, the overall impact of product platforms on diff erent (supply chain) activities is not 
always clear. In this paper we review literature to evaluate the advantages and disadvantages 
of platforms. Based on literature, we fi rst develop a new end-to-end supply chain framework 
that defi nes platforms from a cross-supply chain, cross-disciplinary and cross-departmental 
perspective. Th e building blocks of the platform framework acknowledge that platforms are a 
combination of product assets and processes, internal and external partners, and up- and 
downstream supply chain activities. We also assess which supply chain practices, such as 
commonality, postponement and the House of Quality, facilitate the objective of platforms to 
reduce upstream variety while at the same time allowing for downstream variety. To evaluate 
the advantages and disadvantages of platforms, we rely on our new end-to-end supply chain 
framework and defi nition. Th e framework supports the discussion about the impact of 
platforms on diff erent supply chain activities; these activities include product development, 
ordering, purchasing, operations, inventory management, customisation, reverse supply 
chain and aft er-sales activities, as well as marketing and sales.

Keywords: product platforms; supply chain activities; up- and downstream variety 
management

JEL codes: M11

I. INTRODUCTION

An important challenge for many companies in today’s market is to satisfy their customers 
by off ering them a large diversity of products, without creating extra (supply chain) costs 
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or a longer product time-to-market. A way to tackle this challenge is through the use of 
product platforms. In general, platforms are assumed to be advantageous for a company. 
However, in this literature review we stress the importance of making a sound evaluation 
of both the positive and negative consequences of using product platforms on diff erent 
supply chain activities, before drawing conclusions about the overall platform’s 
performance.

Th e literature on platforms is rich and multi-disciplinary, ranging from engineering 
and innovation to supply chain and marketing management. Th e major contribution of 
this paper is the development, based on a literature review, of a new academically sound 
framework that holds a cross-supply chain, cross-disciplinary and cross-departmental 
perspective for defi ning and evaluating platforms. Th e building blocks of the platform 
framework acknowledge that platforms are a combination of product assets and processes, 
internal and external partners, and up- and downstream supply chain activities. Based on 
this framework, we defi ne platforms as a combination of physical assets (components, 
modules and interfaces), processes and less tangible assets (knowledge, people, 
relationships, technology and services) serving as a base for companies or industries to 
derive product variants with diff erent functionalities (providing for customer needs and 
fi tting within a product family). Our platform framework and defi nition show the need to 
integrate the various supply chain partners, departments and activities when evaluating 
platforms.

Th e framework also supports the identifi cation of supply chain practices aspiring a 
similar goal as platforms – such as mass customisation, design for supply chain (DFSC) and 
concurrent engineering (CE) – as well as the identifi cation of practices that are needed to 
facilitate this goal – such as standardisation, commonality, modularity, postponement and 
the House of Quality. Based on our framework’s scope, we critically look at both the positive 
and negative eff ects of platforms on supply chain activities, such as new product development, 
ordering, purchasing, operations, inventory management, customisation, reverse supply 
chain and aft er-sales activities, and marketing and sales. For the evaluation of the overall 
platform’s performance, it is crucial to consider the platform’s impact on diff erent supply 
chain activities and departments, and, simultaneously, to fi nd the right balance between the 
advantages and disadvantages.

Th is paper is organised as follows. In the next section we introduce our new end-to-end 
supply chain framework to defi ne platforms, based on a literature review. Th is framework 
illustrates that the goal of platforms is to reduce upstream variety in the supply chain, while 
allowing for downstream variety to the customers. Th e same goal is pursued by techniques 
such as mass customisation, design for supply chain and concurrent engineering. Just like 
platforms these techniques are in their turn facilitated by several (up- and downstream) 
supply chain practices, such as standardisation, commonality, modularity, postponement 
and the House of Quality. We briefl y review these practices in section 3 and relate them to 
our framework. In section 4, we elaborate on how introducing platforms impacts the diff erent 
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supply chain activities. Th is analysis leads to a better understanding of how variety and 
complexity lead to diff erent platform advantages and disadvantages. Considering the 
advantages and disadvantages of platforms in this paper allows companies to critically 
evaluate the performance of product platforms.

II. AN END-TO-END SUPPLY CHAIN FRAMEWORK TO DEFINE 
AND EVALUATE PLATFORMS

Th e term “platform” originates from the mid-16th century and has since then been used in 
multiple contexts. “Platform” literally means a raised structure on which people or things 
can stand (OxfordDictionaries, 2013). It is a base from which missiles are launched (a launch 
platform), oil is drilled (an oil platform), passengers are transported (a train station platform) 
and messages are communicated (a public speaker’s platform).

By the end of the 20th century, the business world – especially the automotive, electronics 
and space-and aircraft  industry – found inspiration in the term “platform” as a base for the 
production of a range of derived product variants. For example, at Volkswagen a platform 
consists of the drive system, the running gear and the unseen parts of the cockpit (Wilhelm, 
1997). Starting from this base, several types and brands of cars can be derived while limiting 
cost increase and order-to-deliver time due to extra product variety (Schleich, et al., 2007). 
Other well-known successful platform cases can be found at Xerox, Canon, Dell, HP, Sony, 
Ford, Boeing and Swatch (Simpson, et al., 2001) (de Weck, et al., 2003). Th is is just a limited 
list of examples, but platforms are applied to several other products and services in diff erent 
industries as well.

Th e literature on platforms is very broad and takes diff erent perspectives on what a 
platform is, given the business context in which it is applied, ranging from very narrow to 
more broadly defi ned platforms. Our research looks at diff erent literature sources and their 
platform defi nitions, and distils several building blocks that can be part of a platform 
defi nition. Notably, the diff erent literature sources typically focus on only a limited set of 
these building blocks to defi ne platforms (as we will show later in Table 1). We integrate these 
diff erent building blocks to develop a new platform framework and defi nition that can be 
used to defi ne and evaluate platforms from a cross-supply chain, cross-disciplinary and 
cross-departmental perspective.

Our end-to-end supply chain platform framework is presented in Figure 1.
Th e diff erent building blocks of our framework (and platform defi nition) are discussed 

next.
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F igure 1. Th e building blocks of our new platform framework
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A. PHYSICAL PRODUCT ASSETS (COMPONENTS – MODULES – 
INTERFACES)

Traditionally, a (product) platform is defi ned as a set of common components, modules, or 
(physical) parts from which a stream of derivative products can be created (Nelson II, et al., 
2001). Th is defi nition contains the concepts of “components”, “modules” and “products”. A 
product can be defi ned as an artefact made up of components, i.e. manufactured objects that 
are the smallest (indivisible) elements of an assembly (Fellini, et al., 2002). Th e individual 
product instances derived from a platform can also be denoted as derivative products or 
product variants (Meyer & Lehnerd, 1997). A module is defi ned as a component, a group of 
components or a subassembly that can be interchanged within a product architecture to 
produce (downstream) variety (Fellini, et al., 2002).

Meyer and Lehnerd (1997) defi ne a product platform as a set of subsystems and interfaces 
forming a common structure (common components, modules or parts) from which a stream 
of derivative products can be effi  ciently developed, produced and launched. Besides the 
concepts of components and modules, this defi nition explicitly includes “interfaces” as being 
part of the product platform. Th ese interfaces (or connections) are needed to combine 
diff erent modules to obtain a product or platform (Simpson, et al., 2006). Modularity, the 
strategy of composing products from a set of modules, can be used for the implementation of 
(modular or confi gurable) platforms (Moon, et al., 2010). However, platforms do not always 
have to be modular, they can also be integral, which means they are a monolithic part of the 
end product instead of a combination of modules (Gonzalez-Zugasti & Otto, 2000).
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Th ese platform interpretations refer to platforms as a set of physical product characteristics 
specifi ed in the Bill of Material (BOM) of the company. Th is BOM strongly relates to the 
product architecture, considered to be the scheme by which the function of a product is 
allocated to physical components (Ulrich, 1995).

B. (PRODUCTION AND ORGANISATIONAL) PROCESSES

Together with the evolution of the business environment, so has changed the literature and 
scope of the term (product) platform. Some authors within the fi eld of platforms stopped 
focusing on platforms from the pure perspective of the product itself, and also considered 
them in terms of a fi rm’s processes. From this perspective, a platform is seen as the set of all 
the components, (manufacturing) processes, and/or assembly steps that are common in a set 
of products (Fellini, et al., 2002). Th is might fi t in with the idea of Bremner (1999), who states 
that a product is actually both an object and a process.

C. LESS TANGIBLE PLATFORM ASSETS (KNOWLEDGE, PEOPLE, 
RELATIONSHIPS, TECHNOLOGIES AND SERVICES)

Besides the physical product assets and processes constituting product platforms, a platform 
can also contain assets that are less tangible, such as knowledge, people and relationships, the 
technology base and services. Robertson and Ulrich (1998) defi ne platforms as a collection of 
assets (components, processes, knowledge, people and relationships) that are shared by a set 
of products, while McGrath (1995) defi nes a platform as a collection of common elements, 
especially the underlying core technology, implemented across a range of products. Service 
platforms can take the form of a service package base, on top of which specifi c extra services 
can be off ered according to customer needs (Utterback, 1996).

D. PRODUCT FAMILIES – FEATURES – CUSTOMER NEEDS

Platforms encompass more than a pure product-process view, they also have a market view. 
Several authors have linked the concepts of product families and platforms, such as Gonzalez-
Zugasti et al (2001), who defi ne a platform as a set of elements and interfaces common to a 
family of products, and Krishnan and Gupta (2001), who defi ne platforms as components 
and subsystem assets shared across a product family.

Since several platform defi nitions include the concept of product families, we have also 
looked at diff erent product family defi nitions for a better understanding of what product 
families entail. Meyer and Utterback (1993) for example, defi ne a product family as products 
sharing a common platform but with specifi c features and functionality required by diff erent 
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sets of customers. Th e set of all product families off ered across market segments over time is 
referred to as the product portfolio (Fellini, et al., 2002).

E. INTEGRATED END-TO-END SUPPLY CHAIN AND CROSS-
DISCIPLINARY VIEW OF PLATFORMS

An approach of platforms as a combination of diff erent building blocks, such as product 
assets and processes, like we have done in our framework (Figure 1), is comparable to what 
was suggested by Meyer and Lehnerd (1997) in their “Power Tower” (Figure 2). Th ey also 
recognise platforms as an integrative model of product and process innovation, for which a 
company needs product, process, organisational and market inputs. Th ese four types of 
required inputs can also be found in our framework’s building blocks. Even though the 
“Power Tower” focuses on product and process innovation, there are actually four types of 
innovation that can be infl uenced by the use of platforms: product innovation (new goods or 
services or signifi cant improvements of existing ones), process innovation (changes in 
production or delivery methods), organisational innovations (changes in business practices, 
in workplace organisations or in the fi rm’s external relations), and marketing innovations 
(changes in packaging, placement, promotion or pricing) (Mairesse & Mohnen, 2010).

Figure 2. Th e Power  Tower, adapted from (Meyer & Lehnerd, 1997)

Platform

Market

(Consumer
insights)

Product

(Product
technologies)

Process

(Manufacturing
process)

Organisation

(Organisational
capabilities)

Product and process innovation

Our platform framework considers both upstream supply chain activities – such as product 
development, engineering and production decisions – and downstream supply chain activities 
and partners – such as marketing, customers and the market. Hence, with the goal of serving 
product development, as well as production and marketing objectives, platforms rely on 
diff erent disciplines and research fi elds, namely product development, innovation, supply 
chain, operations and marketing. Th e supply (or value) chain is defi ned by all the parties that 
are, directly or indirectly, involved in fulfi lling a customer request, ranging from upstream 
activities such as purchase of raw materials and production, to downstream activities such as 
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marketing and sales (Chopra & Meindl, 2007). Aft er having reviewed the literature, we 
therefore advocate that, given their cross-functional nature, platforms should be approached 
from an integral end-to-end supply chain view. Th is creates the need to join up- and 
downstream activities, departments, objectives and research disciplines. Not only should 
diff erent internal company departments and activities (product development, operations and 
marketing) be aligned, but also platforms should consider external partners such as suppliers 
and customers. Th is cross-departmental alignment is essential, yet still forms a diffi  culty in 
many companies. For example, marketing and engineering are oft en addressed in isolation, 
whereas their interrelationship would better be part of the product and platform decisions 
(Feinberg, et al., 2005). A traditional or over-the-wall product development – for which 
diff erent process stages are executed sequentially without interaction – actually gives a 
suboptimal solution compared to an integrated product development building on interaction 
of diff erent supply chain departments and activities (Gerwin & Barrowman, 2002). Platforms 
are not only applicable within a company, called intra-company, but can even be shared 
between companies or an industry, respectively called inter-company and inter-industry. 
Recent literature refers to them as industry platforms, being building blocks (either products, 
technologies or services) that act as a foundation upon which an array of fi rms can develop 
complementary products, technologies or services (Gawer, 2010).

F. POSITIONING OF THIS PAPER’S PLATFORM DEFINITION AND 
OTHER DEFINITIONS IN OUR FRAMEWORK

Based on the diff erent building blocks in our framework, we derived our own platform 
defi nition. We defi ne platforms as “a combination of physical assets (components, modules 
and interfaces), processes and less tangible assets (knowledge, people, relationships, technology 
and services) serving as a base for companies or industries to derive product variants with 
diff erent functionalities (providing for customer needs and fi tting within a product family)”.

In Table 1 we provide an overview of the literature sources (ordered alphabetically and 
represented as a series of rows) we have used to defi ne the building blocks of our framework 
as explained above (represented by columns). When the source provides a platform defi nition, 
the building blocks that are included in their defi nition are indicated with a P in Table 1. We 
did the same for the sources providing product family defi nitions. In this case an F in Table 
1 marks that the defi nition focuses on that particular building block of the framework. We 
have not only looked at platform defi nitions, but also at product family defi nitions because 
we believe that a marketing perspective (as the one of product families) should be part of a 
platform’s defi nition as well. Note that some authors have diff erent defi nitions or have 
changed their platform or product family defi nition over time.

Since we aim at applying our framework to the evaluation of advantages and disadvantages 
of using platforms on various supply chain activities, we preferred not to limit ourselves to a 
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selected list of journals or publication years. Th erefore, we have included all platform and 
product family defi nitions that could help us in developing a framework suitable for this goal.

Th e diff erent building blocks of the framework can be subdivided into an engineering 
(upstream supply chain) or marketing (downstream supply chain) perspective, as shown in 
Table 1.

As seen in Table 1, it is clear that some defi nitions emphasize on the downstream 
(customer/marketing) side of the supply chain, whereas others papers mainly focus on the 
upstream (engineering) side. Contrary to other platform defi nitions, it is our aim to include 
as many supply chain aspects as possible. Th e reason being that we want to use this framework 
to assess all possible eff ects of platforms on both up- and downstream, respectively 
engineering and marketing activities. Th is is why our platform defi nition origins from a 
combination of engineering and marketing, respectively up- and downstream, perspectives, 
as is shown in the last row of Table 1.

 Table 1. Overview of the literature used to determine the building blocks of our platform framework
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III.  MANAGING UP- AND DOWNSTREAM VARIETY THROUGH 
PLATFORMS

As has been shown by our platform framework and defi nition, we need to look at platforms 
from a total supply chain perspective. It is not only important to improve products and 
processes, but also to consider product families and features off ered to the customers. Th e 
main goal of platforms is actually to allow companies and designers to provide (more) variety 
in the marketplace (downstream variety) while reducing variety in the enterprise (upstream 
variety) (Conner, et al., 1999) (Simpson, et al., 2006). Th is is visualised in Figure 3, which 
builds further on our platform framework. Th e platforms’ goal comes down to fulfi lling the 
proper customer needs in an effi  cient way, which can be implemented through the three rules 
of complexity (George & Wilson, 2004, p. 5): (1) eliminate complexity and variety customers 
will not pay for, which in terms of Figure 3 means off ering the rational amount of variety on 
the right side; (2) exploit the complexity and variety customers will pay for, which means the 
best possible use of the downstream side of Figure 3; and (3) minimize the costs of off ering 
complexity and variety, which means applying methods such as commonality and modularity 
on the left  side of Figure 3.

Th is way, platforms are enablers for well-known best practices, such as mass customisation, 
design for supply chain (DFSC) and concurrent engineering (CE), which aim at limiting 
upstream variety in the supply chain, while allowing for downstream variety to the customer. 
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Th ese up- and downstream supply chain integrating practices are facilitated by other 
underlying supply chain practices, such as standardisation, commonality, modularity, 
postponement and the House of Quality. Th ese strongly related practices are oft en 
implemented together and may partly overlap. In this section we describe the diff erent 
practices visualised in Figure 3.

Fi  gure 3. Practices to manage up-and downstream variety
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A. PRACTICES TO INTEGRATE UP- AND DOWNSTREAM VARIETY 
OBJECTIVES

As platforms help to integrate up- and downstream supply chain activities and variety 
objectives, they are important enablers of mass customisation, Design for Supply Chain 
(DFSC) and Concurrent Engineering (CE).
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Pine (1999) defi nes mass customisation as taking the best attributes of the mass production 
system (mainly the ability to produce at a low cost thanks to economies of scale) and 
combining it with the ability to off er to the marketplace a wide variety of “customised” 
products.

Design for supply chain management (DFSCM) is a type of Design for X (DFX) (Gökhan, 
2007). Th e letter “X” in “DFX” can have various signifi cations, e.g. supply chain management 
(SCM), logistics (DFL), collaboration (DFC), manufacturing and assembly (DFMA), variety 
(DFV), costs (DFC) and speed (DFS) (Lee & Billington, 1992). As a matter of fact, the 
possibilities are endless. When implementing multiple DFX types, they will interact with 
each other and the outcome is not always clear (Meerkamm & Koch, 2005). Th erefore an 
integral perspective, through DFSCM, is important. DFSCM tries to optimize the fi t between 
the product and process development and a company’s supply chain (Lee, 1993).

Concurrent engineering (CE) – also called simultaneous or parallel engineering – is an 
approach that pushes developers to consider all elements (quality, user requirements, costs) 
of the product life cycle during their product, process and supply chain design (Winner, et 
al., 1988).

Th ese integrating supply chain practices are facilitated in turn by other underlying supply 
chain practices that manage either upstream or downstream variety and complexity. We 
describe upstream variety management as the reduction in the number of components or 
modules, whereas downstream variety management refers to the increase of the number of 
end products. Upstream supply chain practices (to reduce upstream variety) oft en link to the 
Bill of Material (BOM) through components and modules, whereas downstream practices 
look at guaranteeing customer needs and product variants.

B. MANAGING UPSTREAM VARIETY

Historically the fi rst product and process improvement eff orts (located on the left  side of 
Figure 3) focused on effi  ciency, rationalisation and simplifi cation, to which operational 
methods such as standardisation, commonality, modularity and postponement can 
contribute (Garg & Lee, 1999). Th ese methods focus on the upstream building blocks in the 
platform framework, namely components, modules, interfaces and processes. Without going 
in-depth into these diff erent methods, we will give a brief defi nition.

Product and process standardisation respectively refers to components or processes being 
replaced by a generic part or activity (Lee & Tang, 1997). Component commonality – also 
called component sharing – and process commonality respectively refer to the strategy of using 
parts or processes in more than one product (Kranenburg & Van Houtum, 2007). As these 
defi nitions show, and as Collier (1981) describes, commonality and standardisation are strongly 
related.
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Standardisation, commonality and modularity are oft en considered as prerequisites for a 
successful postponement strategy implementation (Yang, et al., 2004) (Altfeld, et al., 2011). 
Postponement – also known as delayed product diff erentiation or late customisation – 
redesigns products and processes so as to delay the point of diff erentiation (the point before 
which processes are common and aft er which products assume their unique identities) (Lee 
& Tang, 1997) (van Hoek, 2001).

C. MANAGING DOWNSTREAM VARIETY

During the cost cutting wave when standardisation, commonality, modularity and 
postponement became popular, an increase in downstream variety took place simultaneously 
– in the form of off ering more product variants. Th e rationale was that margins are not only 
improved through cutting costs, but also through increasing revenues by selling more 
(types of) products. Nonetheless, companies also started to realise that they should not 
create products if they were not valuable to the customers, because the revenues of higher 
variety and complexity might in that case be off set by the higher costs. An optimal product 
design considers meeting its consumer needs, which is sometimes referred to as a Market 
Driven Design System (Harding, et al., 2001). Th is led to market driven practices, such as 
the House of Quality, which are closely related to the disciplines of marketing and product 
development. Th e House of Quality, also referred to as the Quality Function Deployment 
(QFD) matrix or Feature Value Analysis, gives insight into which product features are 
valuable, by linking customer needs – oft en expressed in imprecise, non-technical terms – 
with product requirements or product features (Chan & Wu, 2002). Features and customer 
needs can be found on the downstream side of the platform framework (right side of 
Figure 3).

Th e next critical question is how platforms – as a practice to integrate up- and downstream 
supply chain objectives – aff ect the diff erent supply chain activities in terms of cost, time, risk 
and customer value creation. In the following section we shed light on both the advantages 
and disadvantages of using platforms on the diff erent supply chain activities.

IV. EVALUATION OF PLATFORMS AND THEIR IMPACT ON 
SUPPLY CHAIN ACTIVITIES

Existing literature has a tendency to highlight the advantages of platforms. If platforms 
would only have advantages, all companies would choose to implement them. As we will 
show in this section, platform disadvantages might outweigh platform advantages, as is for 
example the case when platform commonality is low due to extreme product diversity, and 
thus platforms might not be suited for a company (Krishnan & Gupta, 2001). Th erefore it is 
also important to acknowledge and identify the negative eff ects and costs of platforms. A 
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critical assessment of platform advantages and disadvantages will allow for a more sound 
judgement about the platforms’ usefulness and their associated costs and benefi ts.

Th e use of platforms – as a supply chain integrating practice – aff ects multiple supply 
chain activities. Giving an overview of the diff erent supply chain activities that are infl uenced 
by the use of platforms

Figure 4 will form the basis for discussing the impact of introducing platforms. Th e 
overview in Figure 4 aligns with our platform framework introduced in Section 1, being a 
combination and integration of both up- and downstream, internal and external, and product 
and process activities. Again, the discussion encompasses various disciplines, such as product 
development, operations management and marketing. By way of illustration: new product 
development leans more closely to innovation management; operations management and 
inventory management are part of supply chain management; whereas marketing and sales 
are at the core of marketing.

Fig  ure 4. Evaluation of platforms by looking at their impact on the diff erent SC activities

External Partner

Suppliers New Product
Development

Operations
(Process)

Inventory
Management

From upstream to downstream company supply chain activities

Marketing and
Sales Customers

Time

External PartnerInternal departments

Creating new
product

variants from
platforms

Reverse
supply chain

and after-sales
activities

Purchase and
ordering from

suppliers

Table 2 gives an overview on how these diff erent supply chain activities can be positively or 
negatively aff ected by the use of platforms. It turns out that variety and complexity are 
important determinants for operational costs, product introduction times and customer 
value creation, and as such drive the platform evaluation. Cost and time reductions may 
originate from the reduced upstream part variety, but cost and time may also increase due to 
the large downstream product variety or to an increased upstream product and process 
complexity. At the same time, a larger downstream product variety allows to off er customers 
more value and generate extra revenues. 
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Table 2. Advantages and disadvantages of product platforms on SC a ctivities

Advantages Disadvantages

New Product 
Development

Decrease in R&D cost, development time 
and risk thanks to:
– Upstream variety (components/

modules/…) reduction thanks to 
standardisation, commonality and 
modularity

– High level of reuse
– Low adjustment costs thanks to a high 

fl exibility level

Increase in R&D cost, development time and 
risk due to:
– More costly/complex upstream variety 

(components/modules/…) because the 
parts have to satisfy more requirements

– Cost of redesign and change
– Cost of developing a fl exible platform

Purchasing and 
ordering from 
suppliers

Decrease in purchase cost thanks to:
– Upstream variety reduction
– Less suppliers
– Quantity discounts

Increase in purchase cost and risk due to:
– More costly/complex upstream variety
– Higher dependency on less suppliers
– Overdesigned (more costly) platforms

Operations 
(Process)

Decrease in operational costs and time 
thanks to:
– Upstream variety reduction thanks to 

economies of scale and scope
– Increase in learning curve

Increase in operations costs and time due to:
– Th e process, set-up and scheduling has 

becomes more complex
– Cost of change

Inventory 
management

Decrease in level of inventory thanks to:
– Upstream variety reduction
– Later moment of diff erentiation
– Pooling eff ect
– High level of reuse

Increase in inventory cost due to:
– More costly/complex upstream variety
– Increase in obsolescence cost

Creating new 
product variants 
from platforms
(Customisation)

Decrease in customisation cost thanks to:
– Highly fl exible platforms
– Overdesigned platforms

Increase in customisation cost due to:
– A lot of adjustments that are still needed to 

derive products from platforms, in case of 
low fl exibility platforms

– Under designed platforms
– Cost of change

Reverse supply 
chain and 
aft er-sales 
activities

Decrease in reverse SC and aft er-sales cost 
thanks to:
– Less part heterogeneity

Increase in reverse SC and aft er-sales cost 
due to:
– More (downstream) product variety
– More complex upstream variety (parts)

Marketing and 
Sales

Revenues increase and time to market 
decreases thanks to:
– More (downstream) product variety

Revenues decrease due to:
– Customer needs are not met due to under 

designed platforms
– More cannibalisation of high end products 

due to overdesigned platforms
– Negative impact on brand image, 

(perceived) quality and product 
performance when using platforms

Th e content of Table 2 is explained in more detail below.
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A. NEW PRODUCT DEVELOPMENT

Platforms may have a major infl uence on new product development in terms of Research and 
Development (R&D) investment costs and development time. However, it does make a 
diff erence whether the company uses platforms from the initial design phase of new products, 
or whether it introduces platforms to redesign its existing products. In the latter situation, 
high costs of redesign and change are expected (Lee, 1998). In both situations, there is an 
R&D cost involved, which covers both the straightforward costs of investments in design, 
development and engineering, but also the more hidden costs such as the cost of testing, 
prototyping, training and documentation.

Product standardisation, component commonality and modularity – as part of the 
platform strategy – may lead to a reduction of all development costs (such as design, testing, 
training,  …) due to a reduction in the number of development objects (components or 
modules). Another factor playing a crucial role in the potential of platforms to reduce R&D 
cost over time is the level of reusability and fl exibility the platform design allows. Simpson et 
al.  (2006) distinguish between reactive and proactive platforms. A reactive – also called 
posteriori platform – optimises the development of the current product portfolio without 
considering future variants. A proactive – also called a priori or generational – platform 
considers potential future changes in technology or customer needs, and yet is suffi  ciently 
fl exible to quickly implement those changes and create new product variants without large 
adjustment costs (Gonzalez-Zugasti, et al., 2001). (Re)using components and modules across 
generations – thanks to a generational or proactive platform – leads to a reduction in future 
development costs as well as a reduction in development, design and engineering time and 
risk (Siddique & Repphun, 2001) (de Weck, et al., 2003).

Although design eff orts and costs may be lower in case of a platform strategy, the benefi ts 
might be off set by the higher cost and complexity of the new components or modules as they 
have to satisfy more requirements (Perera, et al., 1999). Platforms and commonality might 
also lead to less fl exibility in product development by designers and as such might only 
support iterative innovation instead of more radical innovation. Th is might also infl uence 
the company’s decision on whether to develop new product variants based on the existing 
platform or whether to introduce and develop a new platform (Gonzalez-Zugasti, et al., 
2001).

Th e product development phase is not only important to identify the development costs, 
but should also be taken into consideration for other costs. Chiu and Okudan (2011) state that 
up to 70% of product costs and 80% of product quality are determined in the design phase. It 
is important for designers to realise how the initial design infl uences further costs of 
operations (Park & Simpson, 2005).
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B. OPERATIONS AND PURCHASE FROM SUPPLIERS

Th e impact of platforms on operations includes material and labour input, production and 
processing, assembly and setting up production batches, scheduling and other activities. We 
also include the Purchase of components and modules because it strongly links to the 
material cost as part of “Operations”.

An important eff ect of platforms to be found in the phase of Operations is the eff ect of 
economies of scale and scope. Economies of scale refer to lower unit costs resulting from 
producing a product or component on a larger scale, whereas economies of scope refer to 
lower unit costs resulting from producing multiple products that share  activities or elements 
(Pine, 1999). As platforms share components, modules and processes among products, 
economies of scale and scope can be realized for production, processing, set-ups and 
scheduling (Gonzalez-Zugasti & Otto, 2000). Th ese economies of scale and scope most likely 
lead to a decrease in operational costs , but the savings might again be off set by the higher cost 
and complexity of producing, processing, setting-up and scheduling the new components, 
modules and processes.

Th e supplier and material costs when using platforms might decrease due to a lower variety 
of parts. As such the number of suppliers might equally drop. Since less suppliers and material 
types need to be dealt with, negotiation and material management costs will also decrease. 
Th e downside is that the company may become dependent on fewer suppliers and material 
types. Ordering or procurement costs, as part of supplier cost, might also decrease thanks to 
possible quantity discounts and a lower complexity of the ordering process because of a lower 
upstream part variety. However, these supplier, material and ordering benefi ts might be off set 
by the increase in purchase and ordering costs of the new more valuable parts (Labro, 2004).

Introducing platforms may help to reduce labour cost, since a reduction in upstream part 
variety reduces the diversity of skills employees need and enhances their learning curve over 
time (Fujita & Yoshida, 2004). Again, notice that if platforms would mean a shift  in the way 
of working or if platforms would make the process more complex, the labour cost reduction 
might be undone.

Production time will most likely decrease when working with platforms (Park & Simpson, 
2005). Only if platforms would lead to an increased production complexity, these time 
savings might be off set.

C. INVENTORY MANAGEMENT

Most authors agree that postponement, standardisation and commonality, and as such 
platforms, allow for a reduction in market uncertainties and inventory (Baker, et al., 1986) 
(Collier, 1982). Th ese inventory reductions entail a reduction in both fi nished goods and 
parts, both cycle and safety inventory, as well as both intermediary (during the process) and 
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end inventory. Th ese reductions can be explained by the lower (upstream) part variety, the 
later moment of diff erentiation, the centralisation of inventory and the pooling of risk and 
demand (Garg & Tang, 1997).

However, these benefi ts can be negatively compensated by the increased inventory cost of 
new components and modules, which are oft en more costly than the parts prior to the 
platform introduction. Linked to this higher value of parts in inventory and the trend towards 
shorter product life-cycles, obsolescence cost of components (the cost of becoming perishable 
or deteriorated) may increase, except when parts can be reused over diff erent product 
generations (Li, et al., 2007) (Perera, et al., 1999).

D. CREATING NEW PRODUCT VARIANTS

Aft er the realisation of platforms, product variants have to be created. As Gonzalez-Zugasti 
et al. (2001) stated, there are two types of investments: investments in the initial platform and 
investments to derive variants from that platform. Reduction of the initial platform 
investments, for example by making the platform less fl exible, may lead to an increase of 
investments needed to derive variants from those platforms, because more adjustments still 
have to be made. Th e cost of deriving products from platforms, also referred to as adjustment 
cost or customisation cost, can contain extra costs for inventory of specifi c parts, extra labour 
and operational costs, and extra costs for new equipment and machines due to a change in 
process. Th e size of these costs is a weighty determinant for the platform’s success.

E. REVERSE SUPPLY CHAIN AND AFTER-SALES ACTIVITIES

Th e reverse supply chain and aft er-sales activities consist of maintenance costs, recycling and 
disposal cost. Although literature is silent on the impact of platforms on reverse supply chain 
and aft er-sales activities, we expect the time needed to maintain, recycle and dispose will 
decrease because employees have to deal with less part heterogeneity. On the other hand, the 
labour time and cost needed for these reverse and aft er-sales activities might increase because 
of the higher complexity of the new components, modules and interfaces and the potentially 
higher end product variety.

F. MARKETING A ND SALES

Th e goal of platforms is to off er a wide variety of end products to the customers (downstream 
variety) at a low cost and as fast as possible (Kota & Sethuraman, 1998). Th e two objectives of 
low cost and fast delivery to the market, are mainly infl uenced by the upstream activities 
covered before. In Marketing and Sales we shed light on the complementing downstream 
story of platforms that aff ects customer value.
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An important contribution of platforms is the large product variety – called downstream 
variety – they can off er to the customers. Off ering more diff erent product variants can lead 
to an increase in revenue.

Th e number of platforms needed to create diff erent variants might alter. Th e most 
ambitious platform strategy is called the beachhead approach, which suggests one single 
platform implementation to serve all product families and customer segments of the company 
(de Weck, et al., 2003). It should be noted that this one-platform strategy, where one platform 
serves both low end (low cost) and high end (high performer) products, might lead to the 
problem of over- or underdesign (Dai & Scott, 2007). Underdesign refers to a situation in 
which a platform is created starting from a low-end product. Th is implies that the high-end 
products derived from this platform will possibly not serve all customer needs and might 
demand high customisation costs. Another issue is overdesign where a platform is based on 
high-end products and its features, leading to low-end products having excess functionality 
and purchase cost being unnecessary high. Th e latter situation can lead to high-end products 
being cannibalised or replaced by low-end products because they now off er the same features 
at a lower price.

Low and high end products which look alike (by having platforms in common) may not 
only cause cannibalisation, but can also hurt the brand image, (perceived) quality and 
product performance (Nelson II, et al., 2001). For example, when customers value a light-
weight product, they could be dissatisfi ed with a heavier product with more features. Th e 
House of Quality analysis can off er a solution here to clearly defi ne which features are 
appreciated by customers (see section 3).

Other aspects customers value is a low product delivery time and a rapid reaction of the 
company to new market needs (Fellini, et al., 2006). For the company itself, a fast time to 
market might also be crucial to beat their competitors to the punch. In general, product 
platforms make product adaptions faster and more effi  cient (Conner, et al., 1999).

For the overall platform evaluation, companies should look at both benefi ts and drawbacks 
of platforms (summarised in Table 2) in an integrated way. For example, Table 2 shows that 
an increase in commonality might decrease the platform’s performance, that reducing 
upstream variety might increase upstream complexity, or that increasing revenues might 
imply an increase in costs as well. Balancing the benefi ts off ered by introducing variety, with 
the increase of product complexity caused by this variety, is also referred to as the variety 
paradox (Bowman & Kogut, 1995).

In the literature, some studies have also recognised the need to balance these platform 
advantages and disadvantages. Th ese studies can be subdivided into qualitative (descriptive) 
and quantitative (mathematical) work (Fellini, et al., 2002).

In the quantitative research, a fi rst set of studies focuses on fi nding the optimal product 
platform architecture by balancing economic effi  ciency and technical performance (Simpson, 
et al., 2001). D’Souza and Simpson (2003) developed a genetic algorithm to fi nd the balance 
between cost reductions thanks to commonality, and individual product performance, 
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whereas Fellini et al (2002) used a mathematical mixed-discrete programming model 
defi ning commonality of component use as the objective and the tolerated performance loss 
as a constraint. Th e PVTEM (Product Variety Trade-off  Evaluation Method) described by 
Simpson et al (2001), and Conner et al (1999) balances commonality and product performance 
to assess alternative product platform concepts by using two indices, namely the non-
commonality index (NCI) and the performance deviation index (PDI), whereas Simpson et 
al (2001) developed the PCCEM (Product Platform Concept Exploration Method) to model 
and design the family of products and platforms. A second set of quantitative studies has 
modelled diff erent costs aff ected by platforms simultaneously. For example, Zhang and 
Huang (2008) have modelled the costs of design, ordering, purchase and holding inventory 
to make a decision on the platform and supply chain design. By modelling the cost of 
development, facility and production in terms of weight of components and modules, Fujita 
and Yoshida (2004) help companies decide on which modules should be shared by the 
products and which attributes should be shared by the modules.

Th e overall impact of platforms upon a company thus depends on the balance between 
advantages and disadvantages. Th e result of this balancing exercise is situation-dependent 
and asks for a careful cost-benefi t analysis.

V. CONCLUSION

Th is paper, based on a literature review, contributes to the literature by developing a new 
platform framework that allows (1) to defi ne platforms from a cross-disciplinary end-to-end 
supply chain perspective; (2) to identify practices underlying the use of platforms; and (3) to 
evaluate the advantages and disadvantages of using platforms on the various supply chain 
activities.

Th e diff erent building blocks of the model acknowledge platforms as a combination of 
product assets and processes, internal and external partners, and up- and downstream 
activities. Th is leads to the framework being related to several disciplines, such as innovation, 
supply chain and marketing.

We used our framework to show how platforms can be an important enabler to practices 
such as mass customisation, DFSC and CE, which all have the objective to allow for 
downstream variety while reducing upstream variety. Th is goal is facilitated by upstream 
variety reducing practices, such as commonality, standardisation, modularity and 
postponement, and market driven practices, such as the House of Quality.

Although the existing literature generally stresses the advantages of platforms, it seems 
that they may also have disadvantages on supply chain activities. We have discussed the 
impact of platforms on the following supply chain activities: product development, ordering, 
purchasing, operations, inventory management, customisation, reverse supply chain and 
aft er-sales activities, as well as marketing and sales. For example, we fi nd that some costs can 
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decrease thanks to economies of scale and scope but that at the same time they can also 
increase due to more valuable and complex parts. Th is paper provides a critical look on 
diff erent advantages and disadvantages of product platforms, and stresses the need for an 
integrated supply chain approach when evaluating the overall platform’s performance. To 
evaluate the overall impact of platforms, future research on platforms could apply our new 
end-to-end supply chain and cross-disciplinary framework instead of focusing on single 
aspects. To evaluate whether the introduction of platforms is worthwhile or not, there is 
room to develop integrative quantitative models that take into account both the advantages 
and disadvantages discussed above.
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