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Preface

More and more organizations recognize the significance of a robust, efficient and agile supply chain
design for the success of their entire company. Nevertheless, | observe in day to day business that many
companies still have to deal with historically grown supply chain complexity resulting from a legacy of
local and regional structures and leading to supply chain inefficiencies.

In order to address this issue, companies established global management responsibility for the “supply
chain” within their organizations. The strategic design and development of the supply chain network
must, in my experience, be one of the key tasks for these organizations. Strategic network design has to
ensure that the supply chain is ready to support the strategy of the business and sustain the competitive
advantages of the company in the long term. Therefore, | encourage every company to place supply

chain review and design on their strategic agenda.

Supply chain design projects need to be deliberate investments, embedded in and aligned with the
overall business strategy. There are various approaches to supply chain design; | can therefore only rec-
ommend that you take your time to decide on the right approach for your individual situation. Besides
shaping the future of your company, each supply chain design project is also a great learning exercise
for understanding the business — use it to develop your company and your organization!

This focus paper provides an in-depth look at the tasks and activities related to strategic network
design, and provides a valuable input on how to execute this kind of projects successfully. In particular
this paper highlights which factors and practices are essential for overall project success. Furthermore, it
gives a critical overview of optimization tools for network design that explains which business ques-
tions can be addressed but also discusses their potential limitations and requirements.

I believe that this will provide you with good guidance on your way towards your future supply chain!

Bernd Flickinger
Former President Logistics, Procurement and IT Division of BASF
Former CEO Global Customer Solutions DHL
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Executive Summary

As innovation leader for supply chain management and logistics, we continuously focus on the analysis
of industry trends and the development of state-of-the-art methodologies to provide companies with
pragmatic approaches and competitive strategies to dealing with current and future challenges. This
focus topic paper provides insights into the current state of strategic network design and illustrates
how network optimization can be used to create supply chains that efficiently support strategic busi-
ness models.

There are three reasons to have strategic network design on the agenda:

¢ Good network design means higher profitability: effective network design optimizes investments in
capital-intensive assets, lowers operational costs, and helps to reduce working capital in the supply
chain while maintaining the targeted customer service.

¢ Good network design means management of growth: comprehensive network design determines
where and when new facilities are needed to ensure that new markets can be accessed effectively
and new products can be manufactured as needed.

¢ Good network design means less business risks: our business world is continuously changing. An
optimal supply chain footprint reduces the supply chain’s exposure to supply and demand risks by
creating agility and flexibility at strategic level.

This paper provides you with:

e An overview of the current challenges and typical business drivers in the area of network design
e Astrategic approach that translates an envisioned business strategy into your supply chain
¢ Insights into tools, methodologies, and design principles for strategic network design

You should read this paper...

e .. if you are seeking strategic ways to optimize capital expenditures and working capital in your
supply chain while achieving a best-in-class customer service

e ... if you want to review your current supply chain design and assess its match with the strategic
needs of your business

e ...if you are at the beginning of a network design project and want to know what factors and
practices deliver the best results



http://www.camelot-mc.com/en/client-services/supply-chain-management/
http://www.camelot-mc.com/en/client-services/logistics-distribution/logistics-network-design/
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1 Strategic network design ensures a competitive
supply chain

1.1 The strategic value of network design

Network design is the strategic planning process for evaluating alternative structures for a supply
chain, and selecting the one that maximizes profitability and helps to improve performance at each
link in the supply chain.

The design of robustly operating and highly efficient networks for global operations is widely perceived
as one of the key challenges in supply chain management. Together with product research & develop-
ment and strategic marketing, the right supply chain design is one of the essential tools for a company
to achieve its strategic business goals and gain sustainable competitive advantages.

Network design plays a crucial role for companies in all industries striving to deliver outstanding supply
chain performance. Companies pursuing global sourcing strategies, operating complex manufacturing
networks, and serving their customers through a tiered distribution network are especially compelled
to pro-actively address strategic network design considerations (Figure 1).

Figure 1:

Network design
has to ensure the
efficiency of global
and often complex
operations

The role of network design has become even more prominent in today’s business environment, as
companies have to cope with a variety of fundamental challenges in order to secure smooth material
flows and satisfy sophisticated customer needs (see Figure 2). A holistic approach to network design,
which is tightly aligned to the overall supply chain and corporate strategy, is required to ensure success
in today’s demanding markets.




Figure 2:
Key characteristics
of today’s com-

INCREASING GROWING RISKS & petitive markets

COST PRESSURE MARKET VOLATILITY

HIGHER STRONGER FOCUS ON
SERVICE REQUIREMENTS SUSTAINABILITY

If delivered successfully, strategic network design improves a company's supply chain performance

in a variety of areas:

e Higher return on assets as network design optimizes capital-intensive investments that are
typically of a highly irreversible nature.

e Lower supply chain cost as network design sets the conditions for ensuring operational efficiency
of virtually all supply chain-related functions and processes.

e Reducing the supply chain’s exposure to supply and demand risks.

e Creating strategic preconditions for responding to changes in the business environment and
enabling future growth.

e Higher customer service and lower time-to-market for new products through lower lead times

throughout the supply chain.
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1.2 Strategic network design affects the whole supply chain

Strategic decisions made at network level affect all levels of supply chain management and provide the

framework for successful tactical and operational supply chain processes (Figure 3).

Figure 3:

Network design
decisions impact on
all levels of supply
chain management

Impact on SC
Performance

Strategic level: strategic structure and
configuration of the supply chain

Tactical level: transportation and
production policy, inventory management

Operational level: operational policies
and processes of local sites

The far-reaching implications of strategic network design can be illustrated by taking the practical
example of establishing a new production facility (see Figure 4). A variety of decisions have to be made
to integrate efficiently the new facility into the existing supply chain and secure the required service
levels. Supplier base and production capacities are typically subject to strategic considerations, while at
a tactical level the respective transportation and material flows have to be aligned. Operational deci-

sions are predominantly linked to local site processes, for instance regarding replenishment policies and

transportation schedules.

Figure 4:
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1.3 Business drivers and typical questions for strategic network design

There are many drivers that can prompt companies to initialize network design projects. Nevertheless,
considering the constantly changing economic environment and the significant contribution of an
optimally designed supply chain to overall business success, companies are well advised to continuously
evaluate the performance of their networks and place supply chain review and design on their strategic
agenda.

Depending on the actual business requirements, companies might consider either redesigning their
supply chain or designing a new chain so as to align their networks with changing business conditions
or meet new strategic objectives (Figure 5).

Supply chain re-design is typically driven by changing market and business conditions, frequently in
conjunction with elevated cost pressure and service requirements that for example require expand-
ing or restructuring operations. If a company grows through external acquisitions, network re-design
addresses the integration of acquired operations in order to fully exploit all benefits and synergies at
supply chain level.

The need for designing a new network emerges when a company enters new geographical markets
or grows into new product segments. Also, companies might want to analyze a so called "greenfield”
approach to evaluate how far their existing supply chain design deviates from an optimal footprint.

Business driver Type of Figure 5:
network design Different drivers for
strategic network
Mergers & acquisitions — design

Expansion — Re-design

of supply
Restructuring & simplification ~—— chain

Downsizing — ﬂé’?\fvec?rll'(:
Design
New geographic market entry — Design of

new supply
New business field entry — chain
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If the supply chain network in place does not optimally support the targeted business model, network
(re)-design should be considered as a solution for achieving the strategic objectives by answering key
business questions with regard to different supply chain segments (supply, manufacturing and distri-
bution network). As shown in Figure 6, a well-structured network design approach provides optimal
answers regarding supplier base, manufacturing footprint and distribution systems, and establishes
the basis for far-reaching network design decisions.

Figure 6:

Typical business
questions answered
through strategic
network design

Supply » Optimal number of suppliers?
network > Regionalized or global supplier base?
optimization > Single or multi-sourcing and impact on risk management?

Strategic Manufacturing > “World"” factories or regionalized plants?
Network network > Best location for plants: close to customers or close to suppliers?
Design optimization » In-house manufacturing or outsourcing?

Distribution » Company-owned or 3PL-operated warehouses?
network » Direct or indirect distribution channels to customers?
optimization » Optimal number and location of warehouses?
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2 Aligning network design with strategy

2.1 The business strategy has to be the ultimate starting point
for network design

Network design translates an envisioned business strategy into the supply chain. Therefore, you
have to ensure that your decisions regarding network design are driven by your company'’s strategic
direction.

As shown in Figure 7, there are four key strategy dimensions which primarily characterize such consid-
erations. Strategic network design makes a significant contribution to achieving the desired perform-
ance in each dimension. Network design affects the cost dimension through optimizing both capital
and operational expenditures, and the service dimension, for example through providing appropriate
customer service levels. Internal throughput times as well as lead times to customers affect perform-
ance with regard to time, while agility captures the capability of a supply chain to respond to changing
requirements.

As high performance in each dimension Figure 7:

Key strategy
dimensions that
affect network
design

would be typically neither economically
justified nor even feasible, it is crucial

to align network design with the op-
timal strategy regarding products and
markets, and to carefully investigate the
potential trade-offs between the dif-
ferent performance dimensions. When Network

Design

designing a supply chain, it is therefore
critical to understand the different
requirements of the various product

or customers segments. For example,
innovative, high margin products might
require a different strategic positioning

than less risky but low margin commod-
ity products (see Figure 8).

Figure 8:
Innovative cosT Commodity cosT Example for dif-
Products Products ferent strategic
requirements that
need to be consid-
ered in network
design

SERVICE TIME 0 SERVICE TIME

AGILITY AGILITY
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2.2 Objectives and reference models for strategic network design

It is crucial to derive the concrete objectives for network design based on the envisioned business
strategy. While you might consider different objectives, you should focus on the objectives that support
the intended business strategy. Objectives for network design can be either financial targets, business
targets, or social & environmental targets (see Figure 9 for examples). While some of these objectives
complement each other, other targets might be conflicting. Therefore, you should carefully asses which
goals will help to implement your target strategy, and set feasible targets accordingly.

Figure 9:
Objectives pursued
through strategic
network design

> Revenue and cost optimization
» Hedging potential against currency risks
» Liquidity and financial budgets

Financial
targets

NETWORK
DESIGN OBJECTIVES

» Customer service
» Complexity and risk reduction
» Growth in new markets

% » Carbon footprint
95‘ L. » Corporate Image

)
<
G}."
\%(‘
& » Employee concerns

When defining the strategic direction and objectives for a supply chain, a key question for companies is:
which principles should guide their strategic network design? Industry benchmarks as well as state-of-
the-art research studies point out that companies are well advised to follow two main design models:
Lean network design and agile network design (Figure 10). These two reference models can help to
guide you in selecting objectives and identifying the right scope for supply chain design.

Figure 10:
Reference models
for strategic
network design

Lean F > Lead time reduction
Network h .o?u.}fqn. » Simplification
Design RUYSICECHICIEEY > Leveled capacity allocation

Network
Design
Principles

» Structural flexibility
> Surge capacity
» Operational flexibility

Agile
Network
Design

Focus on
responsiveness
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Lean network design focuses in particular on the following aspects:

¢ Lead-time reduction is characterized by optimizing internal throughput times and lead times to

customers.

¢ Simplification reduces network complexity, for instance by concentrating products or processing

steps at certain facilities and outsourcing the processing steps that add less value.

¢ Leveled capacity allocation eliminates capacity bottlenecks and helps to avoid over-investment in

assets and low utilization rates.

Agile network design focuses on the ability to respond rapidly and cost-efficiently to changes in the

business environment. The following factors characterize an agile network design:

e Structural flexibility, e.g. through flexible plants and flexible workforce models, allows you to

respond to demand fluctuations or supply chain disruptions. A flexible manufacturing footprint also

forms an efficient hedge against currency and cost risks.

¢ Surge capacity at the plant and supplier level ensures that the supply chain can provide high cus-

tomer service when demand increases.

¢ Operational flexibility, such as multi-sourcing strategies and flexible transshipment modes, makes

supply chain processes capable of dealing with short-term changes in operational requirements.

It should be emphasized that the two
design approaches are not mutually
exclusive, but rather complement each

other in several cases. Consider again MISMATCH

Commodity
Products

the case of innovative versus commod-
ity products (Figure 11). While inno-

vative products typically face higher
market uncertainty and thus require
a substantial degree of supply chain
agility, lean principles are the pre-

PARTLY MATCH

Innovative
Products

dominant design approach for more
stable commodity products. However,
lean network design also supports

the efficiency of delivering innovative Agile Network Lean Network

products to the market, e.g. through Design Design

lead time reduction approaches.

Figure 11:

An example of
how network
design approaches
should be mapped
to product
segments

To ensure that network design goes in the right direction, matching potential design alternatives with

identified strategic requirements should be an integral part of the whole network design process.
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2.3 Key decisions for strategic network design

In order to ensure that the whole supply chain follows strategy and objectives and to identify the right
scope for a network design project, it is essential to take an integrated and comprehensive view on the
whole supply chain, including key suppliers, the various manufacturing facilities, all warehouses, trans-
portation channels, and the end customers. This “cradle to grave” approach in terms of geographical
and functional scope can help companies to achieve and maintain outstanding performance in their
supply chain in the long run.

Figure 12:

Key decisions for
strategic network
design

Flow of Materials and Products

Number and location In-house operation or outsourcing °

Single sourcing

Direct distribution @

1 ’
[ // Product allocation
’

OO
OO0 [

Multi sourcing

Capacity, location, and technologies

As shown in Figure 12, network design can help to define the optimal number and location of facilities
(manufacturing plants, warehouses, and distribution centers), the allocation of capacity and technology
requirements to facilities, the assignment of products to plants, and the flow of goods throughout the
supply chain. Furthermore, network design should determine whether services and processes should be
conducted internally or externally. For example, network design projects can be used to decide whether
products should be manufactured in-house or by contract manufacturers, taking into account all of the
implications for the supply chain.

You should be aware of the fact that to reach optimal decisions, you typically need to balance different
objectives. For instance, the trade-offs between conflicting cost objectives affect the optimal degree

of centralization in a company’s distribution network (Figure 13). Companies aiming to decide on the
optimal number of distribution centers have to ensure that all relevant cost dimensions are adequately
incorporated, in order to minimize total supply chain costs while maintaining or improving delivery
service levels.

14



A Figure 13:

| ‘ Example of cost
trade-offs when
designing a distri-
bution network

Total cost

Supply Chain costs

Range of optimal ! )
values » Warehousing ct.)sts
» Inventory carrying costs

» Transfer freight

» Delivery freight
> Service costs

»
>

Number of DC’s

The complexity of network design problems becomes obvious, even on the basis of this rather simple

example. However, there are typically far more objectives, constraints and dimensions that have to be
considered at different planning levels. That is why network design should in most cases be supported
by business analytics and optimization tools capable of addressing all relevant factors and trade-offs.
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3 How to approach strategic network design

3.1 Strategic network design wisdoms

The ultimate goal of a strategic network design project is to gain competitive advantages and secure
long-term success by providing the right structure for the supply chain. To accomplish this goal success-
fully, this section shows several design wisdoms consisting of success factors for network design and
best practices for the design process.

Figure 14:
Key success

factors for strategic

network design

Strategy
focus

Integrated
and holistic
design

Future

orientation
Key

success

factors

o izati | Linked
rgléim;\Zrzelrc::a to implemen-
9 tation

As shown in Figure 14, there are five key success factors in particular which ensure that a network
design project yields a practically feasible plan for the supply chain. As argued in the previous chapter,
the business strategy needs to be the ultimate starting point for supply chain design. Consequently,
supply chain design must be driven by strategic views and closely aligned with the strategic targets of
a company. When designing a network, it is crucial to ensure that the envisioned design is capable of
meeting the future requirements, given the typically high investment volumes and the limited revers-
ibility of decisions. An integrated and holistic design approach should consider the supply chain as a
whole, assessing both strategic and operational aspects. During the whole network design process,
the possibilities for implementing the designed network must be comprehensively studied. In the end,
a practicable design needs to mirror the organization in place. As it is not uncommon that network
design projects cause significant changes to a supply chain, organizational alignment needs to be sup-
ported by adequate change management activities.

16



Figure 15:
The network
design cycle

Conduct
network
design

Monitor
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Sustain a
competitive
network
design

Prepare for
network
design

Because of constant changes in the business environment, companies should not consider network de-

sign as a one-time exercise. Instead, the whole network design process should be regarded as a continu-
ous improvement cycle consisting of the right preparation of network design projects, the execution of
these projects in response to business needs, and sustaining a competitive network for the supply chain
(see Figure 15). Once the supply chain design has become outdated, the cycle should start again. Experi-
ence shows that simply following a couple of best practices helps significantly to increase the success of

network design projects, and thus to develop a competitive supply chain footprint.

PREPARE FOR NETWORK DESIGN Figure 16:

Best practices for
preparing network
design projects

Prepare

» Early data collection
for network » Cross-functional teams
design » Change management support

Data is the key for a comprehensive design of the supply chain. The effort required for data collection
should not be underestimated (especially if model-based approaches are considered), but at the same
time the collected data offers many additional opportunities for business improvements. Therefore,
sufficient time and resources should be dedicated to data collection. Cross-functional project teams
consisting of all supply chain disciplines and neighboring departments, such as customer service or R&D,
make sure that the analysis covers all relevant angles. In order to ensure both acceptance and business
practicability of the envisioned network, a structured change management approach encompassing
change planning, stakeholder management, organizational alignment, and appropriate communica-
tion is highly recommended from the beginning.
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Figure 17: CONDUCT NETWORK DESIGN
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There are various approaches to supply chain design. To define the appropriate project approach, you
should start by elaborating the right scope very thoroughly. Industry best practices should guide the
development of suitable business scenarios (e.g. centralization versus decentralization strategies),
while network optimization tools can help to visualize, evaluate and optimize the envisioned business
scenarios. A continuous validation of all project results (e.g. business scenarios, data, and model results)
by cross-functional teams and relevant stakeholders ensures feasibility and organizational acceptance
of the designed network. You should be aware that systematically collected and analyzed data provides
a lot of insight into your own supply chain. Based on this data, immediate improvement opportunities,
such as inefficient shipment sizes or inappropriate use of express shipments, can be identified and even
realized before a new network structure is in place.

Figure 18: SUSTAIN A COMPETITIVE NETWORK DESIGN
Best practices for
sustaining a com-
petitive network

design Sustain a
competitive > Integrated in strategic planning
> Knowledge management
network > Regular network design review

design

It is highly recommended to establish supply chain review and design as a regular part of the strategic
planning process. Considering the constantly high pressure on supply chain performance, clear organi-
zational responsibilities can help to establish a regular review of the supply chain network in place, as
advocated by the network design cycle. To continuously improve capabilities and know-how regarding
concepts, modeling, and potential tool-based approaches for network design, the results and data of
past projects should be an integral element of a company’s knowledge management. To this end, a
company might also consider to establish an own organizational unit responsible for network design
if it faces network design questions such as product or capacity (re-)allocation frequently.

18



3.2 The strategic network design process

Generally, the strategic network design process should run through a structured sequence of planning
steps (see Figure 19).

Figure 19:
Definition of . !
objectives & Analysis of Scenario Scenario :’:Ie'it"c’:a‘;:‘ Stra_teglc network
network strategy supply chain generation evaluation pdp v design should rely
G on a structured
process

The main phases of the network design process can be summarized as follows and should be accompa-
nied by the best practices described above:

¢ Definition of objectives and network strategy: Identifying all relevant targets in alignment with the
overall supply chain strategy, ranking them according to their relevance, and investigating appropri-
ate trade-offs are extremely important prerequisites for a successful network design project.

¢ Analysis of the supply chain: An in-depth and future-focused analysis of the as-is supply chain us-
ing information and data from IT systems as well as from key stakeholders helps to identify current
strengths and weaknesses and to refine objectives.

¢ Scenario generation: Alternative supply chain scenarios are developed from a business perspective.
To elaborate the business scenarios, optimization tools can be used in this phase, for example to
decide on optimal facility locations or capacity levels.

¢ Scenario evaluation: The developed scenarios undergo a validation and prioritization process. Both
quantitative and qualitative factors have to be taken into account when ranking the identified sce-
narios according to their benefits and business feasibility.

¢ Selection of supply chain design: A detailed business case and implementation plan is essential for
the final selection of a certain scenario. Typically, this is only done for a few scenarios which have
been evaluated as the best ones.

During the entire process, suggestions for the investigation of additional scenarios and objectives or
modified alternatives may arise. As a consequence, the middle phases of the process may go through
several iterations. Appropriate analytical tools for optimization and simulation can significantly speed
up and improve the outcome of the whole network design process.
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3.3 Which tools can support strategic network design?

The benefits of optimization tools unfold especially in the middle stages of the network design process
(see Figure 20). Network design tools support in particular the analysis of the current supply chain by
providing in-depth statistics and visualization functions, and simplify the design and evaluation of alter-
native supply chain scenarios.

Figure 20:

Use of optimiza-
tion tools during
a network design
project

Definit_ion of Analysis of Scenario Scenario ST G
objectives & y supply chain

design

network strategy supply chain generation evaluation

The question is often the following: which tool should be used to adequately support a network design
project? The range of instruments for modeling a network varies substantially in complexity and detail.
While simple modeling problems can be solved using Excel and Access based applications, more com-
plex problems might require optimization and simulation approaches. As shown in Figure 21, network
optimization tools are especially suitable for supporting strategic decisions such as the location and
capacity of facilities in the network, while tactical optimization tools and simulation engines refine and
complement strategic design at the tactical level.

Figure 21:

Tools that support
strategic network

design

Network optimization tools

TACTICAL DESIGN

DETAILED EVALUATION STRATEGIC DESIGN

Transport optimization tools

Simulation tools
Inventory optimization tools

Network optimization tools use state-of-the-art mathematical algorithms to determine the optimal
location and capacities of facilities and suppliers, and the optimal routing of logistic flows throughout
the supply chain network (see Figure 22). They find optimal decisions through maximizing profit or
optimizing cost objectives, taking into consideration revenues and all relevant cost components (trans-
portation, warehousing, manufacturing, sourcing) with respect to network constraints such as available
capacities or lead-time requirements. Consequently, these should be considered if you want to find the
best solutions among multiple alternatives while simultaneously considering multiple constraints and
potentially conflicting objectives. Sensitivity analysis of the models allows you to study the impact of
changing business conditions (e.g. demand growth or fuel price changes) on the network structure and
expected costs.

20



However, you should be aware of the fact that these tools require a certain level of aggregation (e.g.
the aggregation of demand on a yearly basis) to work properly.

DRIVER . . . . " Figure 22:
> >
Supply chain constraints Changing business conditions Application areas

> Conflicting objectives > Multiple alternatives for strategic net-

. . work optimization

Network optimization tools

SOLUTION
Strategic design of supply chain and evaluation of key business scenarios
v
> Optimal size, number, and location of facilities
» Optimal material and product flows
> Sensitivity analysis regarding network and cost structure
DECISIONS

Once the structure of the supply chain has been defined, you might consider tactical optimization tools
as well as simulation approaches (see Figure 23). Significant changes in the topology of a supply chain
can force companies to review transportation policies as well as inventory management, and align
them with a newly designed network structure. For example, if a distribution system is centralized,
optimizing inventory placement and consolidating material flows can help to unlock the full savings
potential, especially if transportation spend and working capital reduction are important drivers. In
the end, while all optimization tools require simplifications to keep models tractable, simulation ap-
proaches can analyze supply chains at virtually unlimited level of detail. Although simulation does not
optimize network parameters, it is very helpful for understanding the real life behavior of a supply
chain by taking into consideration the full process complexity and system dynamics and uncertainties.

21
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Figure 23: DRIVER
Application areas > Transportation spend > Uncertainty and busi- > Working capital
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DECISIONS

Tools for network design can provide substantial decision support in network design projects.
However, companies should also be aware of their prerequisites and potential restrictions.
The following guidelines in particular ensure that network design tools lead to success:

e Before using any tool, you need to define the relevant supply chain scenarios that match strategy
and meet business requirements. Once these scenarios and thus the scope for network design have
been clearly outlined (e.g. consideration of network centralization as a business scenario), tools can
help to develop and evaluate the envisioned scenarios.

¢ Tools have limitations regarding the complexity of what can be modeled (e.g. aggregated product
groups, customer groups, considered constraints). Model results will only meet business reality if
the key business aspects are adequately covered. Therefore, you should take time to consider how
relevant business aspects can be translated into a model, and validate this thoroughly.

e Actual decisions need to be taken from a business point of view. You should therefore carefully
evaluate all model results, and assess the feasibility of the model in reality. Besides quantitative
factors analyzed in a model, qualitative aspects such as organizational compatibility also need to be

taken into account in order to ensure a successful supply chain design.
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4 Strategic network design in practice
— a case study

4.1 Challenge

The following case illustrates the results of a network design project for a leading chemical company
with multi-billion annual revenue figures. The European supply chain network before re-design is
shown in Figure 24.

In the course of a comprehensive network optimization project, the following main challenges and
business requirements had to be met:

e The company operated a dispersed and less harmonized distribution network in Europe with
multiple regional facilities, resulting in high inventory levels and substantial costs for transportation
and warehousing.

e Capacity bottlenecks represented a serious challenge at one major manufacturing site, while other
plants had significant idle capacity.

e The redesigned network had to support the company’s expansion plans in the Middle Eastern
markets.

¢ Due to rigid corporate guidelines for investment projects, the overall project had to ensure an early
payback period and significant savings in the early phase of implementation.

L 4 Manufacturing plants Figure 24:

B 2 Central DC’s European supply
chain before network

® 12 Local warehouses design optimization

— Primary transportation

—p> Distribution to markets
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4.2 Results

In-depth analysis of supply chain data and processes revealed initial improvement potential and laid the
ground for the modeling of future scenarios. Following the company’s envisioned strategy, a particular
focus was placed on reducing complexity. During the project different business scenarios were devel-
oped and investigated which varied in the degree of centralization and thus network complexity.

To re-design and truly optimize the network, the project team decided to use a network optimization
tool capable of optimizing warehouse locations, re-allocating product to plants, and defining cost-op-
timized material flows. The volume and cost information from ERP systems and logistic service provid-
ers formed the data basis for the model. The resulting alternatives were evaluated by the different
business functions (logistics, manufacturing, and customer service) with a strong emphasis on availabil-
ity of logistics service providers, customer lead times, and differences in demand growth and product
portfolios across countries.

A detailed business case and implementation plan led to the new footprint illustrated in Figure 25. To
ensure a smooth implementation of the intended changes, intensive change management and commu-
nication with stakeholders was an integral part of the project from the beginning.

Figure 25:
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The minimum network cost resulted in a scenario with 6 local warehouses with 1 satellite in Scandina-
via, delivered from one central hub in Central Europe. The reallocation of products to manufacturing
sites led to less primary transportation, more leveled capacity consumption, and eliminated former
capacity bottlenecks.
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Overall, supply chain costs were reduced by 11%, accompanied by an 18% reduction in inventories.
Table 1 summarizes the key facts of the significant reduction of complexity in the supply chain. In
addition, identified quick wins such as improved shipment sizes and renegotiations of transportation
contracts led to early realization of savings.

Before re-design After re-design Figure 26:
Key complexity
reduction factors
, lizati 0 0 and cost savings after

Average capacity utilization 78% 87% European supply

Distribution hubs 2 1 chain re-design

Local warehouses 12 6+1 (satellite DQC)

Transport service providers 21 5

SC cost 100% 89% (of baseline)

Inventory 100% 82% (of baseline)

During the network design project, the benefits of regularly reviewing the supply chain were inten-
sively discussed. As an outcome, the company decided to integrate a tool-based network evaluation in
their strategic planning processes.
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