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Abstract

The increasing individualization and the growing customer demand for product variety leads to a constant
shortening of product life cycles and to the necessity of periodically rationalizing product portfolios. For this
reason, approaches to product portfolio assessment offer methods that allow a financial or market-oriented
valuation of existing products in portfolios. When assessing products in product portfolios, conventional
approaches do not explicitly take the logistical impact of products on the logistics performance or costs of
the production into account. The consequence of neglecting the logistical assessment dimension to product
portfolios is that products, that have a negative impact on the logistics performance of a company, are not
part of a critical examination. This paper therefore presents an approach that aims at developing a
methodology to assess product portfolios both from a logistical as well as from financial or market-oriented
perspectives. To this end, the approach initially works the influence of individual products and product
characteristics on the logistics performance and logistics costs of production out. The consolidation of these
findings with further evaluation variables then enables a product portfolio optimization with explicit
consideration of a logistic assessment dimension.
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1. Introduction

Global competition, the opening and development of new sales markets as well as dynamically changing
customer requirements lead to a constantly growing and more individualized product variety [1, 2].
Furthermore, the constant shortening of product life cycles requires frequent adjustments to the product
portfolio [3]. The above-mentioned factors lead to an increased inclusion of new products and variants in
product portfolios of manufacturing companies. Exotic products with low production volumes can cause
high complexity induced production costs, while high-volume standard products cause lower costs. Higher
complexity induced production costs result from higher set-up times and non-productive time in production
[4]. Especially in the case of product portfolios that have grown over the long term, a lack of transparency
regarding the impact of exotic and standard products on the logistics performance or logistics costs of
companies can lead to the retention of exotic products with high logistics expenditures product portfolios.
The deletion of products from portfolios being an unappealing managing decision reinforces this effect [5].

The retention of exotic products can lead to their cross-subsidisation by standard products, whereby the
spread between the costs caused by exotic products and their selling price is being subsidised by the profit
of standard products in the portfolio. This leads to a competitive disadvantage regarding standard products
caused by a loss of profits through said cross-subsidisation [4]. Figure 1 illustrates this problem.
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Figure 1: Need for action in managing complexity in product portfolios [4]

The systematic analysis and control of variant diversity induced complexity is of high importance and at the
same time a challenge for industrial companies. A joint study conducted by several production technology
institutes shows, that half of the 170 industrial companies within the survey are highlighting complexity
through variant diversity as a key challenge for their production planning and control activities [6]. Existing
approaches of strategic product portfolio management offer strategies regarding the continuation or rejection
of products or support the identification of target areas for successful marketing based on known strengths
and weaknesses of a company [7, 8]. However, these approaches mostly focus on economic aspects while
neglecting logistical aspects of product portfolios. This circumstance carries the risk that products, that meet
financial margins or demands regarding their respective market potential, but at the same time have a
negative influence on the logistics performance of a company, are not subject to a critical examination. The
deletion of such products has an impact on the entire supply chain [4]. Increasing transparency with regard
to logistics-relevant characteristics of product portfolios in the course of product portfolio management is
therefore of great importance. For this reason, this paper describes an approach that focuses on the
development of a methodology to logistical product portfolio assessment in section 3. A literature review
regarding existing approaches for the assessment of product portfolios and products in Section 2 precedes
the description of the approach. These approaches form an important basis for multi-criteria portfolio
assessment.

2. Approaches to the assessment of product portfolios and products

The origin of portfolio assessment approaches lies in the financial sector. In 1952, MARKOWITZ published
an essay on the optimized composition of securities [8]. According to MARKOWITZ, the basic problem of
portfolio composition is the uncertainty of future returns. He therefore models financial returns as random
variables with an expected value, standard deviation and correlation. The expected values of the returns
should be maximised, whereas the standard deviation of the return, i.e. the financial risk, should be kept as
low as possible. In the context of contribution margin accounting [9], cost and performance accounting
evaluates the profitability of products within a portfolio. The difference between revenues and variable costs,
which is the amount available to cover the fixed costs in the company, is calculated. Depending on the
contribution margin, strategies can be derived for corresponding products. For example, it is conceivable to
withdraw products with a low or even negative contribution margin from the market and to invest more in
products with a high contribution margin in order to strengthen their market position.

The Portfolio Market Matrix [10] establishes a link between a company's products and their target market.
This approach considers the extent to which the company has already penetrated a market and the extent, a
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change in the product portfolio is necessary. The growth—share matrix [11] sorts products of companies in a
matrix based on their relative market shares and forecasted market growth. The approach arranges the
products into four categories, while connecting the categories with strategies such as market or product
development. Another prominent approach to product portfolio assessment is the GE multifactorial analysis
[12], developed in a collaboration between McKinsey and General Electric. The approach encourages
selecting a list of influencing factors on the market attractiveness and business strength of products at the
beginning of the analysis. Instead of four categories, the approach defines nine categories with corresponding
standard strategies and arranges analysed products into said categories. Due to the refined breakdown of
variables and the multifactorial assessment, more differentiated strategies can be derived with this portfolio
analysis than with the approach described in [11]. Due to the subjective selection of the parameters, however,
the approach bears the risk of misinterpretation and insufficient comparability.

KLIMKE shows that a change in the portfolio position within the growth-share matrix also influences
production-related variables and thus logistical target values [13]. In his analysis, the products are first
classified using the market share market growth portfolio. This classification and the defined standard
strategies form the basis for deriving possible adjustments to the production. These adjustments include
material flow optimization, changes to production control methods or changes to the goods distribution
systems.

The variant tree [14] developed by SCHUH represents an approach to control the diversity of product variants
in companies. Through its application, variants can be identified which do not offer any significant financial
benefit to the company. With the aim of developing a variant-oriented product design method, CAESAR
adapted SCHUH'S ideas and developed a methodology based on the Failure Mode and Effect Analysis
(FMEA) to design a wide variety of serial products in accordance with cost aspects [15]. The so-called
Variant Mode and Effect Analysis (VMEA) pursues the goal of technical and cost-based control of variant
diversity. Here, a reference to the disciplines product planning, product development and product design is
established [15]. Thus, the VMEA is not really an assessment approach for product portfolios, but rather a
methodology for strategic portfolio optimization through a cost-oriented design of product variants. Besides
aiming at a reduction of the number of variants, the approach aims at increasing the average profit
contribution per variant.

LOSCH describes an approach for controlling and designing the diversity of variants, taking the cost and
benefit effects of the assessed variants into account [16]. The essential idea of this approach is the
determination of the optimal diversity of variants. BROSCH has presented an approach for capturing and
evaluating product-variation-induced complexity as well as to point out possibilities for its reduction [17].
Both the product and the value chain are included in this process - this is why BROSCH refers to it as Design
for Value Chain. The methodology consists of two method blocks: The identification of strategic fields of
action and the support in product development. As part of the identification of strategic fields of action, the
approach records the external and internal product diversity and identifies the complexity drivers. By
prioritizing these drivers and assigning them to generic fields of action in complexity management,
BROSCH’s approach enables the derivation of company-specific strategies for reducing complexity. Based
on this, the approach records the target product variety and various alternatives for product and order
processing (e.g. alternatives for the positioning of the customer order decoupling point and variant
development point).

RIESENER et al. analyse correlations among portfolio-relevant corporate key performance indicators [18].
The methodology uses a neural network to model correlations and to predict future trends for analysed key
performance indicators. The methodology aims at supporting companies in proactively managing their
product portfolio by anticipating the product portfolios future development. While RIESENER et al. do
analyse cause-effect correlations of portfolio-relevant KPI's, they do not take driver variables of products or
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portfolios like the number of products in a portfolio into account. In addition, RIESENER et al. do not
systematically link said driver variables to logistical target values.

BOHL investigates the complex interdependencies between product and production complexity [19]. By
modelling the complexity-related dependencies between product and production, he enables standardization.
Initially, BOHL defines a system with the four sub-areas: product range, product architecture, production
structure and supply chain. He captures specific parameters that characterize complexity for each subarea.
By marking the dependencies between the sub-areas and the parameters, the approach creates a qualitative
model of cause-effect relationships within the system. BOHL subsequently models important cause-effect
relationships in the form of characteristic curves. The work of BOHL outlines some of the relevant cause-
effect relationships that are relevant for the development of the approach that this paper describes.

3. Development of a logistical product portfolio assessment methodology

The approaches to product portfolio assessment presented here show gaps in the consideration of cause-
effect relationships between the product portfolio and logistics performance and cost parameters. For this
reason, the Institute of Production Systems and Logistics (IFA) develops an approach for the logistical
assessment of product portfolios and their products.

The primary goal of the approach described here is to be able to identify problematic products from a
logistical point of view and, in addition, to derive optimization strategies. Figure 2 shows the approach to
the development of a logistical product portfolio assessment methodology. This chapter subsequently
describes necessary steps to create said methodology in detail.

Definition of a basic model for multi-criteria product portfolio assessment and systematization of evaluation techniques

M — Financial or market-oriented R Catalogue
. analyses/evaluation techniques ~
Analysis and Logistics-oriented —
evaluation p— : . . )

analyses/evaluation techniques
techniques

ldentification of driver variables for the logistical
assessment of a product portfolio

Description of cause-effect relationships between
driver variables and logistical target values

- Logistical
Driver target
ELET S values

Driver

variables

Development of a methodology for the logistics-oriented assessment of products in a portfolio
Logistics-oriented analysis/evaluation techniques - > MEEsuET vErEl
Cause-effect relationships  IEEEGEG—G———) and method
B Development of a w orkshop concept with support froma n Test and trial of the developed method
Softw are-Demonstrator and the software demonstrator

Company Data | | -
P il ’ -l- ———m
Product portfolio data [P . Industry feedback E@
Workshop Decision support

Figure 2: Approach to the development of a logistical product portfolio assessment methodology
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A mere assessment of a product portfolio according to logistical criteria does not appear to make sense. If,
for example, a product has high sales numbers and a high margin, any company will continue to rely on this
product, even if it is to be rated critically from a logistical point of view. Here other measures than a
discontinuation of the product are conceivable as for example a product design adapted to the requirements
of production. Section 2 shows that a large variety of methods for product portfolio assessment already
exists. The majority of these methods focus on financial and market fixated assessment parameters. The aim
of the approach presented in this paper is to combine these valuation dimensions with the logistical
assessment dimension. Figure 3 shows an exemplary basic model of the multi-criteria product portfolio
evaluation.

Market oriented

Financially oriented

Figure 3: Possible dimensions of a multi-criteria product portfolio assessment method

The assessment of products in a portfolio from a logistical point of view requires the linkage of logistical
target values with driver variables. Logistics performance and logistics costs are the two categories of
logistical target values. To be able to link driver variables to target values of the logistics performance and
costs such as delivery reliability, step 2 of the presented approach requires the identification of relevant
variables. Driver variables can be properties of products, of product portfolios as well as properties of the
supply chain. Figure 4 shows examples of possible driver variables (such as set-up-requirements of products,
mean set-up-requirements of the portfolio or the position of the variant formation point in the supply chain)
and its assignment to the three mentioned levels.

Logistical
Level product e.g. set-up-requirements tg:gét Logistics

——— values performance
Level portfolio e.g. mean set-up-requirements
v
Level supply chain e.g. variant formation point

Logistics costs

Figure 4: Possible hierarchy of driver variables

The identification of relevant driver variables of products and product portfolios forms a fundamental basis
for the development of qualitative cause-effect models. These cause-effect models describe the relationships
between driver variables and logistical target values. The relationships can be used in the estimation of
effects of changes to products or product portfolios with regard to logistical target values such as delivery
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reliability or delivery time. For this reason, the modelling of cause-effect relationships represents a key step
in the development of the logistical product portfolio assessment method.

The previously described identification of techniques, that assess products and portfolios from a market or
financially oriented perspective in step 1 and the modelling of cause-effect relationships between driver
variables and logistical target values in step 3 enables their combination within one multi-criterial portfolio
assessment method.

In order to ensure a purposive use of the resulting assessment method, the approach develops a workshop
concept. The workshop concept represents the methodical framework of product portfolio assessment and
optimization. A software demonstrator supports the workshop concept in the visualization and
implementation of results. Systematic tests based on real data records from industry partners verify the
workshop concept and the software demonstrator.

4. Conclusion

This paper describes necessary steps to develop a methodology for assessing product portfolios from a
production logistics perspective. To this end, the paper discusses relevant approaches and methods for
assessing product portfolios and respective products. The discussion enabled the derivation of research gaps
in the field of product portfolio management. The gaps identified are apparent in the form of missing links
between product portfolios and logistical target values.

The presented approach aims at closing these research gaps by developing a methodology that allows the
assessment of products and product portfolios from a production logistics perspective. In order to achieve
this goal, the approach links product and product portfolio properties with logistical target values within
cause-effect models as a first step. Subsequently, the approach combines the developed cause-effect models
with financially and market oriented approaches to portfolio assessment. The combination of traditional and
logistics-oriented assessment dimensions enables a multi criterial assessment and optimization of product
portfolios. In form of a workshop concept, the applicability of research findings in relevant industrial
companies is to be assured. The concept supports manufacturing companies in product portfolio management
by deriving measures to optimize portfolios within a step-by-step procedure.
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