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Foreword

This publication presents a collection of research findings connected to my doctoral studies investigating in-
ternational manufacturing networks. At the core was the goal to better understand how strategy-making works
in manufacturing networks. What started as a quick summary of my findings has evolved into this whitepaper,
exploring key aspects of network strategy formulation and implementation.

Drawing on nearly two years of intensive research and nearly two exploratory years prior to that with leading
multinational manufacturers, this work synthesizes insights from over fifty real-world cases spanning diverse
industries and network architectures. The research has focused on developing practical frameworks and in-
sights that operations managers can apply when formulating and implementing effective network strategies.
The frameworks presented here have been tested and refined through application in the real world. However,
since every company, business unit, and network is different, they are not universally applicable. They serve
more as inspiration and a first draft rather than a prescriptive how-to guide.

Jointly working with you on various shorter and longer projects has been invaluable for my time at the Institute.
| am deeply grateful to the people and their manufacturing organizations who have participated in this research.
Their generosity in sharing operational insights, strategic thinking, and experiences has been instrumental in
developing actionable guidance that reflects the realities of managing global manufacturing operations. More
than that, they have made my time at the Institute of Technology Management at the University of St.Gallen
an extraordinary learning experience.

This whitepaper represents an interim result rather than a conclusion. The landscape of international manu-
facturing continues to evolve with shifting geopolitical conditions, advancing technologies, and changing market
demands. Thus, fortunately, my younger colleagues are blessed with new phenomena to investigate and ex-
plore. In the meantime, my time at the Institute has come to an end and in early 2026, | will embark on a new
journey.

Karl Schalm

Chair of Production Management
Institute of Technology Management
University of St.Gallen
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|.Executive Summary

International manufacturing networks (IMNs) have
become essential to global competitiveness, pro-
cessing 80% of global trade through interconnected
value chains. While these networks offer substantial
advantages, including knowledge sharing, capacity mo-
bility, and production reconfiguration, they introduce
significant complexity requiring capabilities beyond
traditional factory management.

The St.Gallen Network Manage-
ment Model

This systems theory-based framework emphasizes
four interconnected elements: globa/ production strat-
egy (translating customer requirements into network
capabilities), network configuration (determining loca-
tion and structure of activities), network coordination
(linking and supporting actitivites), and fit (achieving
alignment between the network and its environment,
among components, and within decisions).

A Five-Phase Strategy Process

An Effective network strategy follows a systematic
procedure with five phases. Assess gathers business,
market, and operational intelligence. Desjgn translates
insights into actionable configurations through sce-
nario planning. Align synchronizes with corporate
strategy and financial planning. Deploy transforms
strategy into projects with defined KPIs and material-
izes results in the sites. Cperate sustains improve-
ments through governance and risk management.

Network Capabilities Framework

Successful IMN strategies focus on developing net-
work-wide capabilities. These global capabilities can
fall into two categories. Cperation capabilities directly
affect the value stream: structural and infrastructural
inputs, operational and organizational synergy, flexi-
bility, market access, and institutional environment
advantages. Qrchestration capabilities enable coordina-
tion: network management, knowledge generation,

and market expansion. They together serve as direc-
tion-giving for the network and underlying decisions.

Six Strategic Phenotypes

The analysis of real-world networks identified six suc-
cessful capability configurations. The Downstream Dif-
ferentiator (large dispersed networks prioritizing mar-
ket access and flexibility), the Stable Synergist (empha-
sizing economies of scale in stable environments), the
Stability Seeker (leveraging institutional advantages for
high-tech products), the Flexible Forager(combining in-
put access with high flexibility), the Upstream Utilizer
(focusing on input exploitation with proactive orches-
tration), and the Pioneer (emerging networks with
high growth potential). Most successful networks ex-
hibit no more than two core capabilities, revealing
critical trade-offs between coordination and configu-
ration.

Key Imperatives

To maximize IMN performance, managers should es-
tablish a dedicated network operating model with
clear governance structures and coordination mecha-
nisms. This approach requires implementing a com-
prehensive strategy process that spans from business
strategy through to site-level execution, engaging
stakeholders across marketing, controlling, logistics,
and supply chain. Further, managers should actively
explore future network scenarios while maintaining
close alignment with corporate initiatives and financial
planning. By investing in dedicated network manage-
ment resources, they will significantly improve the cri-
sis response capabilities and strategy execution. Most
importantly, managers need to focus on developing
network-wide capabilities that deliver competitive ad-
vantage. For that business requirements and product
characteristics like value density or transportability
must align seamlessly with the overall network strat-

egy.



2.History and Status Quo of International Manu-

facturing Networks

‘Management of an integrated global factory
network is a challenge that manufacturing man-
agers will be facing with increasing frequency.
They need all the valuable lessons that they have
learned about improving the operations inside in-
dividual factories and their supply chains but
must also learn new ways of transferring
knowledge between factories and crafting strate-
gic charters for each factory in the network. ”
Ferdows, 1997

Global trade has evolved from single factory

operations to international manufacturing
networks. These networks offer great poten-
tial but come at the cost of increased complex-
ity. As a consequence, they require a distinct

management approach.

Globalization of International Trade

Technological advancements, such as the railroad,
modern container ships, and planes, accelerated the
globalization of international trade in three waves. Be-
ginning in the 1850s, firms mostly globalized by estab-
lishing sales locations and exporting from their home
country. In the second wave, between 1930 and the
1980s, multinational firms established independent
production locations abroad. They used their power
and expertise generated in their home country to
conquer new markets by acquiring existing local com-
panies or founding new production sites.

The Rise of Manufacturing Networks

Starting in the 1980s, firms began connecting their in-
dependent sites into collaborative networks. As a
consequence, investments between countries expe-
dited. Foreign direct investments surged in the 1990s
and have fluctuated since, with geopolitical and eco-
nomic conditions (Figure |). These investments made

the transition from single sites to global networks
possible.

Today, 80% of global trade is processed in global value
chains, largely managed by international manufactur-
ing networks (IMNs). Thus, they contribute signifi-
cantly to global output and trade flows. As a conse-
quence, for most firms and industries, global opera-
tions are a necessity rather than an option.
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Figure [: Global forejgn direct investment flows

More Than the Sum of Its Parts

An IMN can be defined as a coordinated aggregation
of intra-firm plants or factories located in different
places. As such, it provides several advantages that go
beyond single-site operations. Sites of the network
can share knowledge about the ramp-up of new prod-
ucts or the deployment of new production technol-
ogy. Standardizing IT systems or processes enables
the mobility of capacities to adapt to dynamic envi-
ronments. During periods of heightened trade barri-
ers, such as recent tariff escalations, firms with net-
works can reconfigure production locations and
value-chain steps to maintain competitiveness. These
Opportunities come at the cost of increased com-
plexity and interdependencies. Their management is a
demanding task and, naturally, requires capabilities be-
yond traditional factory management.



3.Network Management and Strategy

Network Management

An effective network management pursues con-
sistency between its capabilities and policies and
the desired competitive advantage. Competitive
advantage arises from aligning the manufacturing
and network strategy with corporate goals and the
competitive environment. Policies are represented
in choices made in different decision categories.
Capabilities materialize themselves in the configu-
ration and coordination of the network and are the
result of strategic network initiatives.

Manufacturing Strategy

A network strategy is central to leveraging the net-
work as a competitive advantage. Externally, manu-
facturing strategy requires alignment of production
capabilities with market demands and corporate
strategy. Internally, it acts as a guiding principle,
aligning diverse plans and policies toward common
objectives. Strategies may apply to the entire cor-
poration, individual business units or partial subnet-
works, depending on organizational structure. The
manufacturing strategy, as a functional strategy,
must align horizontally with other functions to en-
sure company-wide coherent decision patterns.

Decision Categories

Synchronizing and aligning a wide array of decisions
requires a structured approach to decisions. For
that, those can be broadly classified into two di-
mensions: structural elements, mostly influencing
network configuration, and infrastructural ele-
ments, shaping operational mechanisms and coor-
dination. Generally, seven key categories are con-
sidered within manufacturing strategy: process, ca-
pacity, facilities, vertical integration, organization
and workforce, quality systems, and planning and
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control systems. The pattern of decisions in these
categories retrospectively constitutes the manufac-
turing strategy. To guide decisions on configuration
and coordination of the network and align these
with the day-to-day work, most managers rely on
tools and frameworks.

Plant Role Models

To simplify and align site-level decisions in all seven
categories, the concept of plant roles has emerged.
This framework positions sites within a strategic
matrix defined by two (or more) dimensions. Initial
models included site competence and strategic site
reason. Strategic site reason consists of access to
low-cost production, access to skills and
knowledge, and proximity to markets, while com-
petence levels range from low to high, resulting in
six distinct roles. Recent developments emphasize
the company-specific nature of plant roles, requir-
ing customization aligned with the IMN’s strategic
direction. Consequently, plant roles have evolved as
a key instrument for network management and
strategy implementation.

Strategy Implementation

Strategy implementation, defined as translating
strategy into action, is challenging due to multidi-
mensional and often conflicting objectives. Far from
mechanistic, implementation is dynamic and itera-
tive, involving complex HQ-plant interactions.
Modern views distinguish intended from realized
strategies, emphasizing a dual process: top-down
cascading of goals and bottom-up adaptation
through frontline insights. Balancing these ap-
proaches is critical. For that, in many firms, strate-
gic initiatives are set up. Those are proactive under-
takings that aim to improve or develop capabilities.
Consequently, they link strategy formulation with
tangible realization. To lay the foundation of net-
work management and to structure the strategic
process, a management framework is imperative.



The St.Gallen Network Management Model

The Model

The St.Gallen Network Management Model (Figure 2)
approaches IMNs from a systems theory perspective
with a contingency approach, i.e., the network must
be analyzed holistically, and the environment of the
network must be considered. The four core elements
are global production strategy, network configura-
tion, network coordination, and fit. The network
analysis starts with understanding the business strat-
egy and its implications. Then, the four network di-
mensions are considered. Finally, the network ap-
proach is broken down into individual site strategies.

Global Production Strategy

The global production strategy ensures the connec-
tion to the “outside world” and defines how the net-
work aims to be more than the sum of its parts. It
includes two elements:

The externally-facing production priorities help to
translate customer requirements into target parame-
ters for the network using an order qualifier/order
winner logic. Network Capabilities are the internally-
facing strategic guidelines for the network that result
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Figure 2:The St.Gallen Network Management Model
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from the global configuration and coordination of the
network.

Network Configuration

The configuration of a network describes the loca-
tion, geographic dispersion, and structure of value
chain activities in the multi-plant network with its cor-
responding sites.

Network Coordination

The coordination of a network describes the linking,
integrating, managing, and organizing of globally dis-
tributed activities in the network or between sites to
achieve the firm’s strategic objectives.

Fit

Network managers must achieve fit on three levels to
achieve satisfactory performance. First, fit must be
achieved between the network and its environment.
Second, fit must be achieved between the three parts
(strategy, configuration, and coordination) of the net-

work. Third, fit must also be considered between de-
cisions in each network part.

Global
Production
Strategy



4.Strategy Process

The Network Strategy Process

The network strategy process generally resembles
traditionally (corporate) strategy processes. How-
ever, the complexity of the network, interdependen-
cies between sites and decisions, agency problems be-
tween HQ and sites, and subtle or delayed results of
actions make the network process unique. Generally,
to structure the process, four major aspects are con-
sidered: point of entry, participation, project and pro-
cess management, and the procedure. Additionally,
the temporal perspective of strategy formulation and
implementation defines when which activities are tak-
ing place.

Point of Entry

Strategy formulation can be triggered through ordi-
nary or extraordinary events. Ordinary events include
regular cycles, such as annual or multi-year strategy
reviews, minor updates to higher-level strategies, and
routine checks for misalignment. Extraordinary
events arise either within operations, such as weak
demand or changes in labor costs, tariffs, or exchange
rates, or outside operations, including shifts in corpo-
rate strategy, management changes, restructuring
projects, or poor company performance. These
events often necessitate immediate or significant up-
dates to the network strategy.

Participation

Participation in the network strategy process varies
across firms and depends on organizational structure
and scope. In the assess phase, network management
leads the analysis of strategic context, supported by
top management, product management, sales, and

cross-functional expert teams. It should be noted that
what constitutes network management differs from
firm to firm. It can be a department or a single person
regularly working on the network. In other cases, the
network management is a loosely aggregated group of
(project) managers, who work on network topics
with a mandate from the (top) management. The de-
sign phase is driven by network management and
cross-functional teams, with involvement from top
management (COO or executive board) and, in larger
projects, regional or divisional heads; site managers
typically act as informants. The align phase involves
network management, finance, and strategic manag-
ers, with additional departments engaged when initi-
atives intersect with major projects such as IT
rollouts. During the deploy phase, network manage-
ment oversees implementation, while sites and, in de-
centralized structures, regional management play a
central role. Finally, the operate phase focuses on sus-
taining improvements and coordinating daily opera-
tions, primarily involving network and site manage-
ment.

Project and Process Management

Project and process management of network strategy
varies across firms, influenced by the allocation of
tasks between the deploy and operate phases. Two
time-frames shape the process: annual strategy cycles
for incremental updates and multi-year cycles (typi-
cally three to five years) for major revisions, with ex-
traordinary events potentially triggering deviations.
While the first year emphasizes assessment and de-
sign, later cycles focus on deployment, adaptation, and
global rollout of initiatives. The network operating
model remains relatively stable, defining governance
structures and meeting routines, and its sophistica-
tion reflects network management maturity. Re-
source allocation is critical: firms with dedicated net-
work teams and standardized tools manage deploy-
ment more effectively, whereas organizations relying
on ad-hoc staff positions often struggle due to com-
peting priorities and limited capacity. Well-structured



teams enhance efficiency, flexibility, and the institu-
tionalization of routines for continuous improvement.

— Mult-Year Cycle

etwork Operating Model

Figure 3: Strategy Cycle and Network Cperating Model

Procedure

The network strategy process comprises five phases:
assess, design, align, deploy, and operate. Thereby, it
extends traditional strategy formulation and imple-
mentation due to the complexity of international
manufacturing networks.

Assess

Design

Align
Deploy,., Deploy,
Operate..

Figure 4: Strategy Formulation and Implementation Procedure

Assess

The assess phase prepares the network strategy cycle
by collecting and analyzing relevant information from
business, market, and operations. It involves under-
standing the current business model, financial require-
ments, customer needs, market projections, and au-
diting corporate and functional strategies. Addition-
ally, it reviews previous strategic initiatives and oper-
ational guidelines to establish a foundation for foot-
print design and subsequent strategy development.
Further, key stakeholders should be involved early to
evaluate the playing field of the strategy exercise.

Design

The design phase translates strategic insights from the
assess phase into actionable network strategy con-
tent. It begins by converting customer and market re-
quirements into network design requirements, using
network capabilities as a central framework. Firms
strategic such as footprint

ideate options

configurations, plant roles, and coordination struc-
tures, often subdividing the network to reduce com-
plexity and enable clearer product allocation. Sce-
nario planning or variant generation is employed to
evaluate multiple configurations under varying exter-
nal conditions, while risk management has become an
integral component of this phase. After ideation, con-
cepts undergo feasibility assessments or business case
evaluations, including cost scenario analyses for fac-
tors like labor, tariffs, and transportation. Afterward,
the most promising concepts are elaborated in more
detail. Once a viable option is selected, prioritization
and roadmap development organize projects and ini-
tiatives into a temporal sequence. Finally, implemen-
tation plans detail site-level implications and break
down complex strategies into manageable projects,
ensuring readiness for deployment.

Align

The align phase runs parallel to design and ensures
that the network strategy is synchronized with cor-
porate initiatives, financial planning, and operational
requirements. Multiple loops of design and align can
arise if initial ideas can not be aligned with the general
development trajectory of the firm. Strategic align-
ment involves integrating company-wide projects,
such as innovation or technology transitions. In con-
trast, financial alignment addresses growth forecasts
and capital expenditure plans or budgets for invest-
ments in factories, machinery, and IT. Operational
alignment focuses on short-term budgeting and defin-
ing the network operating model, including logistics,
R&D, and cross-unit site coordination.

Deploy

The deploy phase translates network strategy into ac-
tionable initiatives and projects. It begins with plan-
ning, where strategic concepts are broken down into
configurational and coordinational initiatives, site-
specific strategies, and associated KPIs. Execution in-
volves project management setup, pilot implementa-
tions, and resource allocation, followed by systematic
control through KPI reviews and site visits. Continu-
ous adjustments are often required to address



unrealized or emergent strategies, ensuring alignment
with financial plans and stakeholder expectations.

Operate

The operate phase extends beyond traditional imple-
mentation by focusing on sustaining and integrating
deployed strategies within the network. Its activities
include governance and communication with stake-
holders, establishing management infrastructure such
as dashboards and global meeting structures, and fa-
cilitating knowledge exchange through institutional-
ized networks and operational excellence programs.
Additionally, it encompasses continuous risk manage-
ment and business continuity planning to address
evolving internal and external threats, making this
phase highly contingent on network maturity and or-
ganizational context. The decisions on how to oper-
ate the network constitute the network operating
model.

Strategy Timing

An analysis of the temporal perspective of strategy
formulation and implementation reveals that for dif-
ferent clusters. The heatmap (Figure 5) illustrates the
quarterly intensity of the five strategic phases: assess,
design, align, deploy, and operate for each cluster.
Cluster | (12 firms, 27 sites on average) concentrates
assessment in Q2 and Q3, with design and alignment
peaking in Q3 and extending into Q4. Deployment
and operation remain steady year-round, indicating
decentralized execution. Cluster 2 (10 firms, nine
sites on average) shows high, continuous activity
across all phases and quarters. Design peaks in Ql,
while deployment and operation intensify progres-
sively, reflecting a centralized approach. Cluster 3 (5
firms, 37 sites on average) front-loads assessment and
design in QI and Q2, followed by alignment in Q3.
Deployment and operation persist throughout,
though deployment dips during planning peaks, sug-
gesting resource constraints. Cluster 4 (5 firms, 10
sites on average) is strongly front-loaded. Assessment
and design dominate Q| and Q2, while deployment

spans all quarters. Operation remains low, indicating
limited strategic capacity.
Cluster 1 Q1 Q2 Q3 Q4

Cluster 2 QI Q2 Q3 Q4

Assess Assess
Design Design
Align Align
Deploy Deploy
Operate Operate

Cluster 3 Q1 Q2 Q3 Q4 Cluster 4 QI Q2 Q3 Q4

Assess Assess
Design Design
Align Align
Deploy Deploy
Operate Operate

Figure 5: Strategy Timing Heatmap

Larger networks (Clusters | and 3) favor concen-
trated mid-year alignment, while smaller networks
(Clusters 2 and 4) adopt continuous or early-year
strategies. Timing reflects structural contingencies
and resource allocation. Across all networks, deploy-
ment peaks in parallel to or directly after the design
phase.

Synthesis and Recommendation

Operations managers should establish a network op-
erating model consisting of the necessary tasks to run
the network. In parallel, a strategy process for the
network from business strategy to the sites should be
established (assess, design, align, deploy, and operate).
It should include vertical and horizontal strategic co-
ordination and include the right participants for the
organization. In terms of project management, de-
pending on the overall organizational structure, a
dedicated network management team, rather than re-
lying on ad-hoc resources, can improve reaction time
to a crisis and completeness of strategy implementa-
tion. Finally, the network strategy needs to fit into the
timing of the overall strategy cycle of the company.



5.Strategy Content

Strategy Content in IMNs

IMNs differ significantly from the traditional single-
factory model, necessitating a distinct strategic ap-
proach. Firms must prioritize a holistic design and
management of the networks to unlock substantial
strategic benefits. Additionally, effective manufactur-
ing strategies rely on unique capabilities rather than
only investments into assets and specific individuals.
As a consequence, network managers must plan and
develop unique, network-wide capabilities.

Network Capabilities

Generally, a capability is composed of a routine, i.e.,
standard operating procedure, formal and informal
process, rules, heuristics, and norms that enables an
organization to carry out a particular task proficiently
as a normal part of its business. Strategic network ca-
pabilities, specifically, are capabilities that result from
the global configuration and coordination of the net-
work. They provide a competitive advantage when
better executed vis-a-vis their competitors. By as-
sessing and describing the current state of these ca-
pabilities, manufacturers can causally explain how the
current capabilities contribute to a firm’s competitive
advantage. By defining and describing the desired
state of these network capabilities, manufacturers set
the strategic targets for the entire network and its
sites.

Hierarchy of Capabilities

State-of-the-art network capabilities can be catego-
rized into two parts: capabilities that directly affect
the value stream and configuration, as well as capabil-
ities that affect the coordination. The former are
coined gperation capabilities and consist of structural

and infrastructural inputs, operational and organiza-
tional synergy, flexibility, market access, and accessing
institutional environments. The latter are named o~
chestration capabilities and include network manage-
ment capabilities, knowledge generation, and market
expansion. Their relationship is shown in Figure 6.
Operation capabilities work together and are cen-
tered around the value stream from inputs, over man-
ufacturing, with a trade-off between synergy and flex-
ibility, to market access. This stream is characterized
by a flow of goods. The organizational synergy is con-
nected to the production process. Institutional envi-
ronment influences the manufacturing-market inter-
face. However, both are not flows of goods, but ra-
ther (financial) resources and information.

o
é Network Management
g ~ Knowledge Generation
g " Market Expansion
Organizational Synergy

- Operational
S Synergy
§ 1 — Market
g Access
Sy Infrastruc- Flexibility

tural Inputs

i t

Insticutional Environment

Figure 6: Network Gapabilities Framework

Network Operation Capabilities

Operation capabilities include accessing structural
and infrastructural inputs, achieving operational and
organizational synergy, achieving flexibility, market ac-
cess, and accessing institutional environments. The
sub-components are described in the following.

Structural inputs include accessing of best cost labor,
as well as sourcing with low-cost and sourcing with
high quality or high tech. All inputs are more short-
term in nature and affect the daily operation planning.
Infrastructural inputs include accessing skilled labor,
accessing production and location factors, low-capital
costs, and technologies. They connect and directly
empower the creation of goods based on structural
inputs. They are not part of the daily operations



planning and require a larger planning horizon. Fur-
thermore, they are more closely related to CapEx. /n-
frastructural inputs are more immobile than structural
inputs, which can to a higher degree be sent between
sites. Together, structural and infrastructural inputs
form the input factors of the operation. Fexibility in-
cludes the mobility of products, processes, resources,
personnel, volumes, and orders, as well as sourcing
with short lead times. Capabilities in the flexibility
category allow the network to react to changes in re-
quirements with little penalty in time or cost. Mobility
builds on standards in the network to allow for a swift
transfer between sites. Sourcing with short lead times
supports flexibility by allowing for a quick gathering of
the externally dependent resources for changed or-
ders. Cperational Synergy consists of economies of
scale and economies of scope. It deals with efficiency
in the direct area of the sites. They are generally built
on allocation rules in the network and therefore re-
quire a pooling of the same or similar products in a
site. Operational Synergy can require trade-offs with
flexibility or other capabilities in terms of dispersion
and order allocation or multiplant strategy. Market Ac-
cess includes accessing markets and customers as well
as reducing transportation costs. Market access re-
quires a great dispersion of sites and might contradict
the target locations required for sourcing or input fac-
tors. Institutional Environment includes adhering to or
overcoming trade restrictions, reducing tariffs, ex-
ploiting a beneficial political environment or exchange
rates, exploiting made-in labels, other image factors,
or local content requirements, or exploiting tax ben-
efits or subsidies. The relevance of the individual ca-
pabilities depends strongly on the context. Most are
more downstream-facing as they are relevant from
the customer’s point of view. Qpganizational Synergy
includes integrating or co-locating functions as well as
reducing overhead redundancies. It deals with effi-
ciency in the indirect area of sites. The overall con-
cept of centralizing or decentralizing functions such
as purchasing, quality, R&D, etc., enables or disables
organizational synergy.

Network Orchestration Capabilities

Orchestration capabilities include network manage-
ment capabilities, knowledge generation, and market
expansion. The sub-components are described in the
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following. Market Expansion includes developing new
markets and customers, and developing new or adapt-
ing existing products to local markets. It is tied to ex-
panding the business, sales strategy, and product port-
folio. Here, investments in dispersion need to be val-
ued against the risks of a sub-optimal network in case
of non-realization of market success. Knowledge Gen-
eration includes engaging and understanding custom-
ers, generating information, and
knowledge. In the case of customers or competitors,
this includes external information and knowledge. For
internal knowledge, it means collecting successful
practices in production, investments, organizational
setups, or technology. It can be facilitated via the flow
of people or information in databases. Network man-

agementincludes risk management, sharing or distrib-

generating

uting knowledge, achieving ease of network manage-
ment, reducing network complexity, sustainability and
distributing technologies. These tasks influence other
capabilities are are closely tied to the network man-
agement philosophy as well as the organizational
setup of the network management.

Synthesis and Recommendation

Managers must adopt a holistic approach to network
design and governance. First, the strategy should em-
phasize the development of network-wide capabilities
rather than isolated investments in assets or person-
nel. Second, capability development requires long-
term planning, particularly for infrastructural inputs
and organizational synergy, which are less mobile and
more capital-intensive. Finally, orchestration capabili-
ties should be leveraged to reduce complexity, foster
knowledge sharing, and support market expansion,
ensuring that the network remains adaptive and com-
petitive in dynamic global environments.



6.Strategy Phenotypes

Managers must strategically plan their net-
work by investing in capabilities.To get guid-
ance on which capability combinations func-
tion under which contingencies and how trade-
offs work in real companies, six phenotypes
were analyzed. Key contingencies were the or-
der decoupling point, firm size, and industry.

Capability Configurations

When deciding which capabilities to invest in, manag-
ers are faced with nearly endless possibilities. Addi-
tionally, contingency factors as industry, number of
employees, order decoupling point, or number of
sites increase the difficulty of this decision. Conse-
quently, managers are in need of proactive guidance
for defining their network strategy. Based on 42 real-
world cases, six successful configurations or pheno-
types of network capabilities were identified. For each
type, a rectangular figure (Figure 7 - Figure 12) indi-
cates the capability profile. Hues of green show the
degree to which the capability is present in each type;
white fields represent the absence of ambiguity. Deep
dive cases were analyzed to understand contingen-
cies.

Type A: Downstream Differentiator

Environment

Flexibility

Network Management

Figure 7: Gapability Configuration for the Downstream Differentiator

The Downstream Differentiator is characterized by a
strong downstream orientation, prioritizing market
access, institutional advantages, and flexibility, while
lacking network and organizational synergies. Net-
works in this group disperse sites to reduce transpor-
tation costs and exploit favorable institutional condi-
tions such as tariff reductions and political stability,
typically locating in high-wage, market-proximate
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countries. Flexibility is achieved through product and

volume mobility, supported by coordination
measures, whereas synergies are limited due to geo-
graphic dispersion and the need for redundant over-
head functions across sites. Contingency variables in-
dicate large, highly dispersed networks averaging over
30 sites, significant employee counts (5,000 - 20,000),
high revenues, and an order decoupling point between
make-to-order and engineer-to-order, reflecting
strong customization. Deep dive cases analyzed be-
long to the machinery industry, where complex prod-
uct architectures and frequent changeovers constrain
operational synergies. This configuration exhibits the
highest growth among all types, suggesting a link be-
tween downstream focus, market dispersion, and ex-

pansion dynamics.

Type B: Stable Synergist

Environment

Synergy
Fexibility

Markets

Input Factors

Figure 8: Gapability Configuration for the Stable Synergist

The Stable Synergist emphasizes network synergy and
institutional stability while lacking flexibility and input
factor dependencies. Its core logic centers on achiev-
ing economies of scale and scope through centralized
engineering, co-location of overhead functions, and
integration across sites. A stable institutional environ-
ment, characterized by predictable politics, econom-
ics, tax regimes, and opportunities for tariff circum-
vention or subsidies, further supports this model.
Market access is not a defining feature, and sourcing
advantages are irrelevant, reflecting a focus on inter-
nal efficiency rather than external dispersion. Contin-
gency variables reveal networks averaging about 25
sites, high employee counts, and substantial revenues,
with an order decoupling point at make-to-stock, en-
abling standardized, high-volume production. Deep
dive case examples include manufacturers of electrical

components and low-tech fluid handling parts,



illustrating how product simplicity and scale align with
centralized orchestration and synergy-driven strate-
gies.

Type C: Stability Seeker

Environment

Synergy
Fexibility
Network Management

Input Factors Markets

Figure 9: Gapability Configuration for the Stability Seeker

The stability seeker is defined by a single dominant
condition: leveraging the institutional environment.
Networks in this group excel at exploiting trade
agreements, tariff reductions, favorable exchange
rates, tax benefits, subsidies, and image factors such
as “made-in” labels. Success depends on aligning prod-
uct and production strategies with these institutional
advantages. Deep dive cases examples include manu-
facturers of high-tech, high-value-added products,
such as e-mobility components, automation technol-
ogy, and advanced electrical parts, produced in histor-
ically grown networks averaging about |0 sites. These
networks operate between assemble-to-order and
make-to-order, generating high turnover with rela-
tively low personnel, reflecting strong value creation.
Their dispersion is shaped by legacy rather than
greenfield optimization, emphasizing institutional ben-
efits over operational or market synergies. This con-
figuration illustrates how stability-driven strategies fa-
vor technologically complex products and exploit reg-
ulatory and fiscal environments for competitive ad-
vantage.

Type D: Flexible Forager

Environment

Synergy
Fexibility

Input Factors Martkets

Network Management

Figure 10: Gpability Configuration for the Flexible Forager

The flexible forager combines strong input factor ac-
cess with high flexibility, while institutional advantages
are peripheral. Networks in this group prioritize best-
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cost sourcing and skilled labor, technologies, and lo-
cation factors, complemented by short lead-time
sourcing. Flexibility is achieved through mobility of
products, volumes, and personnel, supported by co-
ordination and, in some cases, network management.
Synergies are limited, reflecting a structure optimized
for adaptability rather than integration. Contingency
variables show smaller networks averaging 10 sites,
lower turnover, and fewer employees, with an order
decoupling point between make-to-stock and assem-
ble-to-order, enabling standardized production with
late-stage customization. Case examples include
chemical, medical device, and machinery manufactur-
ers, all requiring rapid adjustments to demand or
product mix. This configuration exhibits the lowest
operating margin, suggesting a potential trade-off be-
tween flexibility and profitability, warranting further
research.

Type E: Upstream Utilizer

Environment

Synergy
Input Factors

Fexibility
Network Management

Figure | |: Gipability Configuration for the Upstream Ukilizer

This configuration combines strong exploitation of in-
put factors with proactive network orchestration,
while institutional advantages are absent and market
access is peripheral. Networks in this group empha-
size sourcing best-cost labor, low-cost supply, and
high-quality suppliers, complemented by orchestra-
tion mechanisms such as risk management,
knowledge sharing, and complexity reduction. This
active management approach offsets the lack of insti-
tutional stability, enabling operations in more volatile
environments. Contingency variables indicate net-
works averaging 10.5 sites, with an order decoupling
point between make-to-stock and assemble-to-order,
reflecting standardized production and minimal cus-
tomer-specific adaptation. Growth is the lowest
among configurations, likely due to limited market de-
velopment and upstream focus. Case examples in-
clude process automation and medical device manu-
facturers producing high-value, small products in large

volumes, leveraging input efficiency and orchestration



rather than market proximity. This configuration illus-
trates a trade-off between institutional reliance and
managerial control as a source of competitive ad-
vantage.

Type F: Pioneer

Environment

Synergy
Flexibility

Markets

Figure 12: Gipability Configuration for the Pioneer

This configuration represents an outlier with no core
conditions, combining the presence of input factors
and network orchestration with the absence of mar-
ket access, flexibility, and synergy, while the institu-
tional environment is irrelevant. These networks ap-
pear to be in an early stage of network management
maturity, lacking a clear strategic focus. Contingency
variables reveal the smallest scale among all configu-
rations - averaging eight sites, the lowest employee
count, and the lowest turnover - yet with an order
decoupling point between make-to-order and engi-
neer-to-order, indicating highly customized produc-
tion. Despite limited size and resources, this configu-
ration exhibits one of the highest growth rates, sug-
gesting an emerging trajectory. Case examples include
manufacturers of complex machinery and high-tech
electronic modules, highlighting the interplay between
small network size, customer-specific products, and
nascent orchestration capabilities. This configuration

underscores the need for further research into

growth dynamics and capability development in imma-
ture networks.

Synthesis and Recommendation

Based on the identification and analysis of six strategy
phenotypes, several managerial implications emerge.
First, managers must evaluate trade-offs among capa-
bilities. Types rarely exhibit more than two core ca-
pabilities, indicating interdependencies shaped by net-
work dispersion and coordination. Thus, it is critical
to determine which capabilities truly add value to the
network. Second, coordination-related capabilities
(e.g., orchestration, synergy, flexibility) are less af-
fected by site number, whereas configuration-related
capabilities (e.g., market access, institutional environ-
ment, input factors) often require broader geographic
dispersion. Consequently, networks with few sites
must integrate multiple capabilities within limited lo-
cations, while larger networks should assign clear
roles to sites to maintain strategic focus. Third, the
analysis of the order decoupling points highlights the
need for alignment between product architecture and
capability choices: later decoupling favors down-
stream capabilities, whereas earlier decoupling sup-
ports upstream efficiency. Product attributes such as
value density and transportability further influence
network strategies, reinforcing multi-plant considera-
tions. Managers must therefore thoroughly under-
stand product, production, and operating models be-
fore pursuing a network strategy. Finally, configura-
tions facilitate qualitative network planning and
benchmarking against competitors or established pat-
terns.



7.Summary

The Challenge of IMN Management

International manufacturing networks have become
the norm rather than the exception in today's global
economy. As a consequence, effective network man-
agement is no longer optional but essential for com-
petitive success. It requires handling complexity from
coordinating geographically dispersed sites, balancing
conflicting objectives, and navigating dynamic market
conditions while maintaining strategic coherence
across the entire network. Thus, a systematic ap-
proach that aligns capabilities and policies with the de-
sired competitive advantage is imperative.

A Structured Approach

The St.Gallen Network Management Model provides
a holistic approach grounded in systems theory, em-
phasizing the interconnection between global produc-
tion strategy, network configuration, network coor-
dination, and fit. This model recognizes that networks
must be analyzed as complete systems, considering
both internal dynamics and external environmental
factors. Critical to success is achieving fit at three lev-
els: between the network and its environment, among
the three network components, and within decisions
in each component.

A Comprehensive Strategy Process

Formulating and implementing a network strategy re-
quires following a systematic five-phase procedure:
assess, design, align, deploy, and operate. Each phase
plays a distinct role: Assess establishes the foundation
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by gathering business, market, and operational intelli-
gence. Desjgn translates strategic insights into action-
able network configurations and initiatives. Align en-
sures synchronization with corporate strategy, finan-
cial planning, and operational requirements. Deploy
transforms strategy into concrete projects with de-
fined responsibilities and KPls. Cperate sustain im-
through
knowledge exchange, and continuous risk manage-

provements governance structures,

ment.

Building Network Capabilities

Effective network strategies focus on developing
unique, network-wide capabilities beyond traditional
factory management rather than isolated investments
in assets or personnel. These capabilities fall into two
hierarchical categories: Cperation capabilities directly
affect the value stream and include accessing struc-
tural and infrastructural inputs, achieving operational
and organizational synergy, maintaining flexibility, se-
curing market access, and leveraging institutional en-
vironments. Qrchestration capabilities enable effective
coordination and include network management capa-
bilities, knowledge generation, and market expansion.

Strategic Phenotypes as Guidance

Analysis of real-world networks revealed six distinct
strategy phenotypes, each representing a successful
configuration of capabilities under specific contingen-
cies. These phenotypes demonstrate important
trade-offs shaped by dispersion, coordination require-
ments, and product characteristics.



Key Calls to Action for Managers

Establish a
Model

Establish a dedicated network operating model that
defines governance structures, meeting routines, and

Network Operating

coordination mechanisms appropriate to your organ-
izational structure and network maturity.

Strategy Process

Implement a structured strategy process that covers
all phases from business strategy to site-level execu-
tion, including both vertical and horizontal coordina-
tion with appropriate stakeholder participation.

Active Network Design

Work actively on possible network scenarios for the
future in a creative process to find the optimal setup
for the future.

Broad Participating

Involve a broad range of functions from marketing,
controlling, development,
technology, product management, logistics, and sup-

process manufacturing

ply chain management.

Early and Frequent Alignment

When designing a new configuration, align the ideas
from operations with corporate initiatives and finan-
cial planning. Key results or changes in the next years
heavily influence how the configuration should or can
look.

Network Management Resources

Invest in dedicated network management resources
rather than relying on ad-hoc assignments, improving
crisis response time and strategy implementation
completeness.

Capability Development

Adopt a holistic approach to capability development,
focusing on network-wide capabilities that provide a

competitive advantage rather than isolated site im-
provements.

Capability Trade-offs

Understand and manage capability trade-offs by rec-
ognizing that coordination-related capabilities scale
differently than configuration-related capabilities.

Product Characteristics

Align product characteristics with network strategy
by thoroughly understanding your product architec-
ture, value density, transportability, and order decou-
pling point before pursuing specific capability configu-
rations.
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