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Management summary

Economies of Synchronization as an alternative model for 
the modern age

In today’s rapidly evolving business landscape, companies 
are constantly seeking innovative strategies to fuel economic 
growth and enhance operational efficiency. While economies 
of scale and scope are well known and exploited, the global 
business environment has become more volatile, uncertain, 
complex and ambiguous (VUCA). These VUCA conditions 
challenge the alignment of business processes, requiring orga-
nizations to make fundamental changes. To achieve a leap in 
performance under VUCA conditions, large enterprise organi-
zations must adapt accordingly and require a higher degree of 
adaptive orchestration for robust and successful operations.

Therefore, we introduce a new concept in this white paper: 
Economies of Synchronization (EoS). Economies of Synchroni-
zation represent a paradigm shift in the pursuit of performance 
potentials for a more sustainable growth. Stemming from 
the inspiration of the synchronized flight patterns of birds, 
this concept harnesses the power of natural phenomena to 
optimize business processes in analogy to bionics. Unlike econ-
omies of scale, which rely on size and volume, Economies of 
Synchronization focus on harmonizing activities and resources. 
Through the application of synchronization principles, busi-
nesses can realize a multitude of advantages in today’s new 
competitive landscape. These principles serve as the linchpin 
of an alternative management concept, offering a pathway to 
unlock remarkable benefits:

Minimize resource needs: Synchronized processes minimize 
waste, eliminate redundancies, and optimize resource alloca-
tion, resulting in significant minimization of resources. This 
resource minimization not only leads to energy savings and 
increased sustainability but can also reduce operating costs 
and increase profitability.

Maximize the output: Coordinated alignment of processes, 
systems and teams can make operations smoother and more 
efficient. Synchronized operations enable faster response 
times, reduce wait times, and minimize potential bottlenecks 
that can affect work performance. This contributes to maximiz-
ing the possible output.

Increase organizational agility: Synchronization enables 
improved communication between teams and departments, 
increasing coordination, thus, driving faster and more efficient 
responses to market dynamics and customer needs. This culti-
vates an environment that promotes innovation, collaboration 
and creativity.

Based on the outlined benefits, Economies of Synchroniza-
tion are a powerful enabler for organizational ambidexterity: 
Through harmonizing strategy, business and operating model, 
previously occupied resources in unsynchronized collaboration 
activities are freed up, allowing them to be redirected into 
exploring new and future-proof businesses with empowered 
teams and leadership. To harness the outlined benefits, a 
methodological approach appears useful. Therefore, this white 
paper outlines a conceptual management instrument that 
guides companies through the implementation process. This 
instrument not only ensures that synchronization efforts are 
aligned with the company’s strategic positioning but also pro-
vides a mechanism for monitoring and measuring success. By 
following this structured approach, companies can embark on 
a journey towards greater efficiency and sustainable growth.  
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From nature to corporate management

Nature’s ingenuity as origin for Economies of 
Synchronization

The concept of economies of scale has been used for decades. 
By increasing production volumes, companies have been utiliz-
ing the concept, hence increasing efficiency and saving costs. 
Against the background of finite resources and the increasing 
relevance of a circular economy, it is now necessary to critically 
question and complement this concept, which has proven itself 
over many years. Therefore, the research question follows: 
What other concepts of “Economies of...” can companies strive 
for in order to continue to grow economically? 

A look at nature could give us some food for thought: For 
example, the V-formation flight of birds offers an inspiring 
approach. A study reveals that 25 birds can fly 70% further 
in a V-formation through the downstream than if they were 
alone [1]. Another study shows that birds in these formations 
assume aerodynamically optimal positions. Specifically, birds 
flying in V-formations coordinate their wingtips to move in 
sync, allowing them to efficiently utilize the updrafts generat-
ed by the wings of the preceding bird. This coordinated flying 
can result in energy savings of up to 20% when compared to a 
situation where wing movements are uncoordinated, referred 
to as being “out of phase”. In addition to increased flight effi-
ciency, communication as well as navigation and orientation 
within the flock flight are optimized. [2]

Moreover, synchronization examples can also be observed in 
the realm of sports. A comparable phenomenon is present in 
cycling. Slipstreaming, also known as drafting, is a technique 
where cyclists ride closely behind one another to reduce wind 
resistance and conserve energy while maintaining the same 
speed. This, in turn, increases the potential and leads to a 
competitive advantage. The amount of energy saved depends 

on several factors, such as the distance between cyclists, speed 
or the alignment. If two people are in a pace line at 40 kph, 
the person in front uses the same amount of energy as if they 
were riding alone, while the person behind will use about 33% 
less energy, according to an experimental study. [3]

How could we transfer this practice of nature to 
the world of corporate management?

This is not an easy task as historically companies are typically 
organized in process silos. Process silos describe a fragmented 
structure in which business processes are carried out in isola-
tion and separately from one another [4]. Corporate processes 
include all types of business processes, such as production 
processes or sales processes. Organic company developments 
often lead to the formation of new departments, teams or 
functions and thus characterize the historical growth of pro-
cess silo-heavy organizational structures. The advantages of 
separate processes lie primarily in simplified control over tasks 
and responsibilities, as well as an increased degree of special-
ization of functions or employees for a specific area. However, 
these advantages are limited and can have disadvantages in 
the long-term. 

The fragmentation of processes can lead to different depart-
ments or teams working in isolation and not sharing informa-
tion effectively. This can consequently result in duplication of 
work, inefficient use of time, data inconsistency and, most of 
all, ambiguity. Together with diverse backgrounds in cultures 
and professional experience, this contributes to different inter-
pretations and conclusions drawn from the same situation and 
information. 

These ambiguous views highlight the importance of effective 
communication and alignment within teams. When team mem-
bers are not synchronized in their understanding, it can lead to 
confusion, misunderstandings, and ultimately, ineffective deci-
sion-making. Therefore, fostering clarity and shared understand-
ing among team members is crucial for achieving successful 
outcomes and avoiding unnecessary hurdles in the workflow.

Mastering Synchronization in nature: 
Birds achieve a 20% increase in effi-
ciency and can fly up to 70% further 
in a V-formation.
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The limited exchange of information and ideas between 
different departments or teams can also mean that new ideas 
are not fully recognized or used, as innovation is increasingly 
promoted through multidisciplinary collaboration. Further-
more, process silos limit the view of the entire value chain. As 
a result, potential optimizations of the process chain across 
departmental boundaries are overlooked. Suboptimal decisions 
and ineffective processes are the result. [4] Overall, process 
silos limit the ability to react flexibly to changes or new require-
ments. Furthermore, companies are being challenged by 
crises such as the COVID-19 pandemic and the energy crisis in 
Europe, reinforcing the emergence of a VUCA age. Therefore, 
also processes need to be designed for resilience. Subsequent-
ly, companies are establishing more decentralized organiza-
tional elements, which can lead to more silos by default. They 
are increasingly recognizing the importance of integrating, 
consolidating and aligning processes, as well as the targeted 
flow of information between them, in order to overcome the 
disadvantages of process silos. 

Synchronization means creating an optimized bundling and 
alignment of corporate objectives and activities as well as the 
associated competencies and resources. In order to estab lish 
and control this principle in companies and measure its suc-
cess, a new methodology is required. For this, the white paper 
gives insights on the concept of “Economies of Synchroniza-
tion”, sheds light on the needs and applications for synchro-
nization, and presents an example on the effects of targeted 
synchronization in practice. 

Accordingly, the paper presents a rough method for achieving 
outperformance by maximizing output and improving input 
efficiency to close in on the performance optimum as shown in 
Figure 1. Looking at the two potential routes for performance 
optimization from a perspective of ambidexterity, the choice 
depends on the individual circumstances of a specific compa-
ny: While route 1 implies a starting point of a recently future-
proofed business through a phase of successful exploration, 
route 2 offers a path to reorient and streamline core business 
operations in order to explore new growth potentials.

- Informationsklassifizierung -
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Figure 1: Synchronization for performance optimization

Mastering Synchronization in sports: 
Cyclists use synchronizing techniques 
to reduce wind resistance and save 
33% of their energy.
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From complexity to outperformance

Synchronization as the differentiator in performance  
of complex organizations

As introduced, especially larger corporations are at risk of the 
drawbacks of economies of scale in today’s more turbulent 
business environment. Therefore, the degree of complexity 
of companies needs to be defined in order to determine the 
required level of synchronization – for their corporate activities 
and their effect on business performance.

The synchronization needs of companies

Whether and to what extent synchronization is required in 
companies depends first of all on the complexity of the com-
pany. The complexity of a company is determined by several 
different factors: Schuh et al, for example, define the following 
characteristics as contributors to complexity in general:

Diversity
Variety
Ambiguity
Variability

 
Firstly, one driving characteristic of complex organizational 
structures is diversity. Diversity describes the multitude and 
variety of areas or subsystems within the company. It can 
be measured by factors such as the number of employees, 
resources, customer groups, products produced or interactions 
with other institutions. Organizational diversity is significantly 
influenced by the company's response to external diversity 
in relation to its business environment. As companies strive 
to meet the diverse demands of their customers and other 
stakeholders, they face the challenge of integrating increasing-
ly complex goals, plans and volumes of information into their 
structures. [5]

Secondly, a high variety in combination with the diversity of 
products contributes significantly to complexity. Originally 
simple product programs and manageable business processes 
have become highly complicated due to the large number of 
different products and variants. This high number of vari-
ants makes business processes and procedures increasingly 

intransparent and complex. The variety requires a large number 
of functional interfaces and leads to a high number of parts for 
special equipment. This in turn makes it difficult to stock spare 
parts, as up to 50% of part numbers are required for special 
equipment, which may have to be kept in stock for a long 
time. [5]

A third aspect that contributes to a company’s complexity is 
ambiguity. It describes the unclear definition of relationships 
within domains or the arrangement of these domains to each 
other. To capture ambiguity, indicators such as the intensity 
of delegation, the number of standardized processes, or the 
strength of organizational culture can be used. In complex 
organizations, ambiguity is prominent both within the orga-
nization and in its external environment. Ambiguity is closely 
related to uncertainty. Companies face increasing uncertainty 
in their business environment caused by a multitude of influ-
encing factors and dynamic changes in the market environ-
ment. This makes it difficult to make accurate forecasts about 
future developments and implement appropriate adjustments. 
Complex companies are therefore characterized by both 
internal ambiguities as well as external uncertainties external in 
their business environment. In this context, especially internal 
ambiguities can be minimized through targeted synchroniza-
tion measures. [5]

Lastly, variability in an enterprise represents another driver 
of complexity. It describes the changes in the various areas, 
subsystems, and their relationships over time. It is character-
ized by dynamic changes in product and process technologies 
as well as by dynamics in the competitive environment. The 
variability influences all other characteristics, as it continuously 
influences the complexity of the enterprise. Consequently, a 
constant solution for organizational diversity, variety and ambi-
guity would be inefficient. The urgency to establish corporate 
structures that can flexibly adapt to fast-moving markets with 
rapid technological and product-specific changes again leads 
to increased corporate complexity. This requires targeted 
synchronization measures to ensure dynamic company-wide 
realignment.[5]
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As shown, the complexity of companies is shaped by the 
interaction of various characteristics. Accordingly, companies 
can be classified as complex as soon as the characteristics at 
hand are present within the organization. To ensure perfor-
mance-oriented processing of corporate activities, effective 
coordination, and alignment in the form of targeted syn-
chronization measures prove necessary in all of the listed 
characteristics.

The scope of synchronization

According to an organization’s complexity, synchronization can 
be increased in different activities in order to mitigate negative 
effects of historic silo processes on performance. In the context 
of this white paper, we differentiate three types of organiza-
tional performance:

Under proportional, linear and exponential performance as 
seen in Figure 2. Hereby, the expected performance output 
depends on the degree of synchronization and the complexity 
of the organization or its activities.

To avoid: 1+1 < 2

An under proportional performance has a degressive rela-
tionship between input and output. This is characterized by 
a lack of synchronization, where additional resources do not 
correspond proportionally to the achieved results. Failure to 
synchronize complex activities will lead to under proportional 
performance results. For example, an additional team member 
who is not aligned with others may create confusion instead of 
adding value. 

Could be better: 1+1 = 2

The minimum level of performance that corporations should 
aim for is the linear performance output. This is represent-
ed by the dashed line. A linear performance has a constant 
input-output relationship. It suggests that the organization 
is capable of delivering consistent results without significant 
variations in resource allocation. Linear performance can be 
reached in simple tasks without the need for synchronization. 
In Olympic swimming, for example, the individual performanc-
es of the participating athletes are added together to deter-
mine the overall performance of their team. A synchronization 
of these would no longer lead to an increase in performance. 
In contrast, it becomes obvious that synchronization will 
always be necessary for complex activities in order to be 
able to generate at least linear output. Consider the context 
of developing innovations within globally distributed teams. 
In this scenario, basic synchronization plays a crucial role. It 
means that the team members must coordinate their efforts 
even when faced with uncertainty, geographical dispersion, 
and the potential for different team members to be working 
on similar tasks without being aware of each other's work.

Performance-boosting: 1+1 >2

An exponential performance is characterized by a progres-
sive relationship between performance input and output of 
the activity. The more resources or effort are invested in an 
activity, the more significantly the results or yields increase. 
This signifies a highly efficient and well-synchronized organiza-
tion where resources are effectively utilized. In order to realize 
exponential performance in simple activities, fundamental 
synchronization is required. In a soccer team, for example, 
different players have different roles and can only perform 
at their best when they work together. With the use of basic 
synchronization in simple activities, the performance maxi-
mum reaches its limits. To achieve exponential performance in 
complex tasks, a stronger form of synchronization proves to 
be indispensable. A more detailed explanation of the degree 
of synchronization is given in the chapter "The phases of 
synchronization".

- Informationsklassifizierung -
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From idea to concept

Dimensions, phases and principles as fundamental concepts 
for synchronization

The dimensions of synchronization

A synchronization of corporate activities can be approached 
in four dimensions: Influenced by the underlying strategy and 
according business model, temporal, spatial, structural and 
personal are distinguished as dimensions for implementation 
(see Figure 3). Each of these dimensions plays a role in the 
characteristic manifestation of measures for synchronization, 
hence contributing to the goal of performance improvement. 
The characteristics of each dimension are briefly outlined 
below.

The temporal dimension of synchronization describes the timing 
of activities in relation to one another. An example for this is 
the generation of an efficient exchange of information in real 
time via a data exchange platform. Sharing data without delay 
minimizes the occurrence of delays in action. The interaction 
partners are enabled to react quickly to changing requirements 
and challenges and to continuously optimize their workflows. 
This continuous adaptation of work processes helps to ensure 
that the required information is available at the right time and 
in the appropriate place, thus guaranteeing optimal resource 
allocation. Accordingly, temporal synchronization promotes 
the performance and effectiveness of activities by enabling 
improved, temporal coordination of relevant measures. 

The spatial dimension refers to the coordination and alignment 
of activities across different geographical locations. In a global-
ized world, where companies often have multiple sites, offices 
or branches, spatial synchronization is essential to ensure 
efficient operations and smooth collaboration. The estab-
lishment of a common central knowledge base and targeted 
access to specific local competencies, for example, represents 
a synchronization measure and is characterized primarily by a 
spatial dimension. This measure serves as a basis for strength-
ening the collaboration of cross-regional teams. By sharing 
best practices and transferring knowledge between teams in 
different regions, companies can benefit from synergies, learn 
from best practices in other locations, and thus overcome the 
disadvantages of spatially segmented process silos.

The organizational dimension includes the design and relation 
of activities as well as the definition of interfaces within the 
corporate structure. An example of a synchronization  
measure that affects the structural dimension is the consol-
idation of two similar production steps for one production 
line into one production step. By optimizing the design of an 
activity involving several areas of the organizational structure, 
synergies can be exploited, and a holistic instead of local 
optimum achieved. The synchronization of cross-departmental 
activities also makes it possible to increasingly avoid redundan-
cies and inconsistencies.

The personal dimension of synchronization focuses exclusively 
on interpersonal interactions. It includes various aspects that 
help employees work together effectively and use their per-
sonal skills and talents for the benefit of the company. These 
aspects include, for example, the way they communicate, trust 
and motivate each other or show empathy. Increased syn-
chronization thus can create a work environment that enables 
employees to improve performance by sharing knowledge and 
experience at different levels. In this way, the individual's own 
spectrum of knowledge can be continuously expanded, and 
the collective potential maximized. 

Seite 29.04.2024 © Fraunhofer IPT/WZL der RWTH Aachen1
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Figure 3: Dimensions of synchronization



8

The phases of synchronization

Synchronization can be seen as a continuous process with 
the goal of increasing performance and competitiveness. To 
classify the state of synchronization in companies, this process 
can be divided into five phases: the unsynchronized, orienta-
tion, alignment, formation and acceleration phase as shown 
in Figure 4. The development towards more advanced phases 
of synchronization is accompanied by increasing integration 
and effectiveness of synchronized corporate activities. In the 
orientation phase, there is no specific synchronization, but the 
company begins to realize that the lack of synchronization is 
causing efficiency problems. The divisions act independently 
from each other, without conscious coordination or coopera-
tion. There is a lack of coordination and integration between 
the individual activities. This leads to the fact that e.g., in the 
temporal dimension impairments can occur in the form of 
delays and bottlenecks. A readiness for change and for the 
solution of these problems grows. The first steps are taken 
to identify and understand the causes of desynchronization. 
The orientation phase lays the foundation for the next steps 
towards coordinated activities.

The third phase, the alignment phase, is a critical step in the 
synchronization process within an organization, where all 
stakeholders are aligned to a common synchronization target 
picture. The main goal of this phase is to ensure that all team 
members and activities are aligned on the same goals and 
approaches to enable effective and efficient collaboration.

Entering the fourth phase, the formation phase, synchroniza-
tion is introduced structurally. Using simple communication 
and coordination mechanisms, the activities involved are linked 
and related to each other. A basic framework for cooperation 

and exchange of information is established. Conscious coor-
dination and alignment enable a better overall performance 
of activities. In the temporal dimension this leads e.g., to the 
elimination of time delays and a faster reactivity, in order to 
be able to adapt to changing boundary conditions. In the 
spatial dimension, the creation of central knowledge bases and 
targeted access to local competencies is promoted. Informa-
tion and best practices are collected and made available in 
a structured manner to facilitate knowledge transfer. In the 
structural dimension, process interfaces are clearly defined and 
coordinated.  

In the subsequent acceleration phase, activities are synchro-
nized at an advanced stage. It is characterized by digitization 
and the use of data-driven methods and tools that enable 
seamless collaboration and maximum exploitation of synergy 
effects. Data-driven synchronization results in high perfor-
mance, agility and innovation power. In the context of the 
temporal dimension, this enables, for example, the transition 
from a step-by-step process of adaptation and optimization 
to a continuous, dynamic, and observable improvement of 
processes.

Synchronization principles

Synchronization principles comprise a set of practices that 
follow a common principle and can be fleshed out in any 
dimension of synchronization. In particular, various examples 
of synchronization from nature and sport can be used to grasp 
these principles. These exemplary cases serve as a starting 
point to elaborate the fundamental nature of synchroniza-
tion phenomena and to develop a deeper understanding of 
the underlying mechanisms (see Figure 5). The first principle 

Seite 29.04.2024 © Fraunhofer IPT/WZL der RWTH Aachen2
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guidance describes the definition and common understand-
ing of a goal or vision. Examples from sport show that the 
guidance principle is used by coaches for communicating their 
expectations and transferring them to the players for common 
ambition. In the corporate world, an example for this principle 
is establishing a common target picture. This involves aligning 
all team members around a shared vision or goal. Guidance 
ensures that everyone is on the same page, working toward 
a unified objective, which is crucial for achieving organiza-
tional success. The interaction principle can be derived from 
the analogy of the duet singing of birds. Birds time-align their 
song patterns and rhythms to produce a harmonious duet. 
This synchronizes their brain activities, which in turn leads to 
more effective communication and interaction. In companies, 
interaction describes collaboration and cooperation and can be 
accomplished for example through team building events and 
professional development.  

The participation principle includes the reliable attendance 
and awareness of individuals in a specific task. For example, in 
team sports, it is crucial that every individual regularly attends 
the training sessions. For companies, flexible task manage-
ment and shared responsibility in a project team foster team 

members to actively participate in the project tasks and at the 
same time adapt to the evolving needs of the team and the 
project. The training principle describes any measures that 
promote the practice or learning of an activity. In the corpo-
rate context, this can include training employees in a specific 
area. The access principle describes measures that enable 
independent access as well as the exchange of information 
or resources via a common basis. A very common example 
in companies is the establishment of a SharePoint to which a 
team has access and defined editing rights. A natural exam-
ple for the derivation of the principle of coordination is the 
hunting behavior of orcas. To get a seal off an ice floe, orcas 
form a group in which each individual has a specific role. Some 
orcas propel the seal into the water, while others hold the 
seal near the water surface and eventually strike it with their 
fins or tail flaps to capture it. In a corporate context, it can 
include determining a chronological sequence of interrelated 
processes. The principle of team composition emphasizes the 
importance of harmony and mutual complementarity in diverse 
teams. Among other things, this can be achieved e.g., through 
a diverse combination of cross-functional, international, and 
-cultural expertise in project teams. 
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From theory to practice and back

Synchronization-based outperformance at Henkel as pilot 
for method modelling

The launch of Economies of Synchronization at 
Henkel

By combining scientific methodology and practical expe-
rience, a grounded method was developed to enable the 
guided implementation of Economies of Synchronization. 
The methodology and the beneficial impact of Economies of 
Synchronization were validated through a pilot application at 
Henkel. As a large, global company with complex structures 
and cutting-edge solutions in adhesives, sealants and func-
tional coatings, Henkel must constantly innovate and adjust its 
strategy to maintain its leadership position. Motivated by this, 
Henkel initiated a strategic transformation program several 
years ago under the umbrella of “Loctite Reloaded”. One focus 
of this transformation was to investigate new performance- 
enhancing effects, such as Economies of Synchronization, in 
the increasingly VUCA environment.

As a data-driven pioneer, Henkel compiled a comprehensive 
database over several years, which is still constantly being 
extended. This has been the starting point to investigate the 
effect of the first two synchronization phases (see Figure 6) on 
the market outperformance at Henkel in cooperation with the 
Leuphana University in Lüneburg. 

A new and synchronized strategic program

Based on the synchronization phases illustrated in Figure 4, 
the process of increasing the synchronization degree typically 
starts from an unsynchronized state. Therefore, a method for 
purposefully realizing synchronization synergies in strategic 
programs was developed based on Henkel’s internal and exter-
nal boundary conditions. The procedure is illustrated in Figure 
7 and enables the systematic monitoring and validation of 
synchronization initiatives. For more practical insights all steps 
are also outlined using the example of the Henkel case study. 

Seite 4/29/2024 © Fraunhofer IPT/WZL der RWTH Aachen5
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Figure 7: Methodology implementing synchronization synergies
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1. Design & Pilot Steps

In the first step, the company’s strategy and business model 
serve as a starting point. The core trait of a synchroniza-
tion-based strategy is the ability of the underlying business 
model for scalability. From the outset, it is therefore imperative 
to structure the strategic program. Without the ambition to 
drive market outperformance and a shared vision to guide 
the organization, synchronization becomes challenging. For 
this, the fundamental Critical Success Factors (CSF) need to 
be developed and internalized by the organization. The CSFs 
hereby are derived from the strengths of the competitive 
positioning. Based on the CSFs identified, suitable effective 
measures are then derived that are expected to implement the 
strategy and have a positive impact on the company’s per-
formance. This ensures alignment between business strategy 
and the synchronization to be achieved. Possible performance 
losses within the business model are uncovered by means of a 
gap analysis. For this, the synchronization principles identified 
in Figure 5 serve as a toolbox for selecting suitable measures. 
This approach enables the assessment of performance defi-
ciencies that synchronization measures can address.  
 
In the Henkel case, initially CSFs were designed for the vision 
of scalability and derived from Michael Porter’s approach 
to competitive strategy, thus ensuring a link to the strategic 
alignment. Subsequently, the designed CSFs were piloted in 
selected regions in order to generate first proof-points and 
data on the chosen measures of the strategic program for 
market outperformance. For instance, the synchronization 
activity “Verticalization of the Sales Force” was derived from 
the affected CSF of the “Sales Force Ecosystems” as measure in 
the strategic program.

Next up, hypotheses to test against are formulated. These are 
built around selected synchronization measures that could 
have a positive influence on the company’s performance. For 
this, the performance values can e.g., be specified by sales 
volume or market share.

The hypotheses for the Henkel case were set up as shown in 
Figure 8. It was hypothesized that the synchronization mea-
sures “Higher Focus on Golden Range Products”, “Increased 
Focus on Unique Selling Points (USP)”, “Verticalization of the 
Sales Force” and “SME Customer Focus” could have a posi-
tive impact on the market outperformance measured in sales 
figures. These hypotheses were tested in detail in the following 
steps. 
 
 
 
 
 
 

2. Analyze & Track Steps

 To be able to steer the designed synchronization initiatives, 
KPIs are identified for each synchronization measure to enable 
quantification and thus measurability of the action. This 
allows the relationship between synchronization measures 
and performance to be analyzed numerically and ultimately 
enables the hypotheses to be confirmed or rejected. Focusing 
on activity KPIs is paramount in this context for assessing the 
progress towards synchronization. In contrast to result-orient-
ed KPIs, such as sales figures, prioritizing activity KPIs offers 
the opportunity to record these cleanly in an early phase of the 
transformation process. This early visibility provides valuable 
insights into the effectiveness of measures in the strategic 
program. By consistently tracking activity KPIs, businesses 
can demonstrate undertaken actions and therefore reasons 
for scalable, continiuous growth over time. For this, the KPIs 
are set up using existing appropriate data or are derived from 
proxy data. If there is no data available for analysis or if the 
quality of the data is insufficient, the creation of the database 
is necessary for the completion of the process. 

At Henkel, the KPIs were derived from an existing database 
covering the last six years. Available data from 2016 to 2021 
was used, except for 2020 due to the strong external bias 
caused by the COVID-19 pandemic. The derived KPIs are 
shown in Figure 8 in the “Proxy and correlation with per-
formance” column. For instance, the KPI “Technologies for 
80% of revenue” was set up for the synchronization measure 
“Increased Focus on Unique Selling Points (USP)”. Focusing on 
the unique selling propositions means that the complexity of 
the product portfolio should be reduced, so that in Henkel's 
case the focus should be on the most relevant technologies. 
To make this focus quantifiable, the representative number of 
technologies that contribute to 80% of sales was measured 
over the years using an ABC analysis.
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The following step includes analyzing the relationship between 
KPIs and performance output in detail. This is conducted by 
a correlation analysis. The correlation analysis assesses the 
linear relationship between two variables by the calculation 
of the Pearson correlation coefficient. This coefficient is a 
statistical measure used to quantify the strength and direction 
of the linear relationship between two continuous variables. It 
measures how well the two variables are related to each other 
and whether this relationship is positive i.e., if one variable 
increases, the other also increases or negative i.e., if one 
variable increases, the other decreases. The Pearson correlation 
coefficient can assume values between -1 and 1. To determine 
the correlation's significance, hypothesis testing is further con-
ducted using a null hypothesis that assumes no correlation. For 
that, the p-value is calculated with a given alpha level. If the 
p-value is less than or equal to a given alpha level of x, usually 
values of 0,1 or 0,05, the result is considered statistically signif-
icant. This means that it is unlikely that the observed result is 
due to chance. This calculation enables a determination of the 
statistical significance of the identified association. [11]

Through a correlation analysis, as seen in Figure 9, it has  
been analyzed what KPIs and corresponding synchronization 
measures have an impact on the inflation-adjusted market 
outperformance. In the example, the distribution of “Technol-
ogies for 80% of revenue” are plotted on the x-axis with the 
resulting market outperformance on the y-axis. The Pearson 
correlation coefficient with a value of -0.19 indicates a weak 
negative correlation between the KPI “Technologies for 80% 
of revenue” and the market outperformance. The result of the 
p-value of 0.06 indicates a slight to good significance at an 
assumed alpha level of 0.1. 

In order to draw conclusions from the quantitative analysis, it 
is necessary to interpret and track the results of the correlation 
analysis and to generate adjustments from the conclusions.  
The correlations identified are contextualized in relation to 
the hypotheses. A non-existing correlation or a not statisti-
cally significant correlation suggests that the hypothesis may 
be rejected, as it indicates its invalidity. Conversely, a con-
firmed and statistically significant correlation implies that the 
hypothesis can be accepted and is suitable for further analysis. 
However, the final validation occurs in the next step, as it is 
crucial to consider the impact of external factors as well. This 
comprehensive approach should ensure a more accurate and 
reliable assessment of the hypotheses in question.

In many cases at Henkel, correlations were observed and con-
firmed, such as those shown in Figure 8 for the synchroniza-
tion measures of “Increased Focus on USP” and “Verticalization 
of the Sales Force”. For example, in the case of the “Verticaliza-
tion of the Sales Force”. The hypothesis that this synchroniza-
tion measure has a positive effect on market outperformance 
is accepted. This result must be validated in the next step in 
order to rule out distortions and external influences. 

3. Review & Improve Steps

The next stage is extended validation of the correlations found 
in synchronization measures. This is necessary to cross-check 
and ground the calculations that have been performed. 
External influences on the correlation analysis are reviewed 
and the final interpretation of the hypotheses is subjected to 
critical evaluation. For this validation, t-tests can be used to 
analyze the influence of other factors on company perfor-
mance. A two-sample t-test is a statistical method used to 
compare the means of two independent samples to determine 
whether there is a significant difference between them. The 
test is applicable when the data in each group is approximately 
normally distributed. The t-statistic is calculated by taking the 
difference between the sample means and dividing it by the 
standard error of that difference. The resulting t-value is then 
compared to a critical value from the t-distribution or convert-
ed to a p-value to determine whether the observed difference 
is statistically significant. [12] Statistically significant deviations 
in the performance values, which are attributable to other 
factors, indicate that a final validation of the hypotheses is not 
possible yet. Then, further analysis between the influencing 
factors and the KPIs are necessary.

In the Henkel case, t-tests were conducted to verify the results 
of the correlation analysis, as illustrated in Figure 10. In the 
example, the market outperformance contribution per FTE of 
top performing countries in which Henkel is located is com-
pared with follower countries. The analysis demonstrates that 
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countries with a high market outperformance contribution 
show significant differences in CSF relevant KPIs when com-
pared to countries with low market outperformance.  
A further analysis appears to be particularly useful for the 
"Platinum Partner revenue share" KPI due to the large differ-
ence between top and low performers.

Progressing to the next point of the methodology, the focus 
shifts from validation to refining the strategic program for 
synchronization. This involves several key tasks: The first task 
entails updating the data which includes making necessary 
adjustments for accuracy and comprehensiveness based on the 
findings from the validation. The consideration of adding new 
data sources or variables to enrich the dataset is also part of 
this step. Following the dataset update, a regression analysis 
is conducted for the synchronization measures and KPIs. The 
primary objective is to quantify the relation between synchro-
nization measures and specific hypotheses. This enables the 
identification of measures with the most substantial influence 
for strategic steering. 

Based on the insights gained from the regression analysis, 
adjustments can be made to the strategy and business model 
as well as the strategic program implementing the transforma-
tion. This includes the removal of synchronization measures 
that show minimal or no relevant impact on the target hypoth-
esis. New synchronization measures may be derived, or existing 
ones adapted to align with the findings from the analysis. In 
some cases, hypotheses may also be revised to better reflect 
the relationships uncovered during the regression analysis.

Despite having identified several valid correlations based on 
the vast dataset provided, these were not comprehensive and 
complete enough to perform the regression analysis. There-
fore, hypotheses and KPIs were updated as well as measures 
to strategically develop the underlying database were derived 
instead. However, already at this stage of synchronizing the 

strategic program for the “Loctite Reloaded” transforma-
tion, Henkel’s pilot projects have shown remarkable results 
in increasing market outperformance. For example, over the 
observed 3-year period from 2020 to 2022, the win rate of 
sales teams increased by 41.2% while the overall resource uti-
lization for this decreased by 17% compared to the base year. 
This real-world track record highlights the tangible benefits for 
applying the Economies of Synchronization as a management 
concept.

 
The way ahead for Economies of Synchronization 
at Henkel

Following the development of a synchronized strategic program 
in the first synchronization phases (see unsynchronized and 
orientation phases in Figure 4), two tracks are being pursued 
at Henkel. The first track involves focusing on and developing a 
synchronized operating model, thereby facilitating the transition 
of the company into the alginment and formation phase. These 
phases emphasize aligning the origanizational design choices to 
the synchronized strategic program, thus, ensuring cohesion and 
efficient implementation within the organization. This includes 
a thorough review of the operating model through the lens of 
the synchronization principles to identify performance inhibiting 
design choices in e.g., processes, structures or systems. Anal-
ogous to the procedure in the first phases of synchronization, 
targeted measures are derived from this to increase the market 
outperforming effects of the scalabily designed business model.

The second track entails the development of a digital business 
model twin. This involves leveraging the data and the identified, 
valid correlations to create a digital replica of the business oper-
ations. It introduces several transformative elements that extend 
far beyond the scope of the preceding steps. The established 
data foundation and methodologies undergo a transformation 
into a digital twin. This digital twin operates in real-time, lever-
aging the most current data available, thereby transitioning from 
static models to dynamic models. This leads to the ability to 
promptly simulate new hypotheses and empowers the explora-
tion of different scenarios as well as data-driven decision-mak-
ing in a changing VUCA environment. Continuous monitoring 
of the synchronized strategic program’s performance becomes 
feasible and enables the identification of deviations from expect-
ed outcomes and opportunities. Just as digital twins in other 
domains (such as products, machines or production), the digital 
business model twin shows great potential in aligning resources 
with the most promising synchronization measures to enhance 
overall performance in pursuit of business objectives.
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From concept to scale

Mastering organizational complexity and embracing digital 
transformation

The optimal synchronization of business activities is a key 
factor for sustainable success. This white paper offers a 
conceptual approach to implementing the theoretic principles 
behind Economies of Synchronization in practice. 

One notable outcome is the development of a toolbox 
comprising synchronization dimensions, phases and princi-
ples. These principles serve as pivotal control elements and 
orientational guidelines for synchronization, with the poten-
tial to exert significant influence on business performance. 
In tandem with the theoretical elaboration of the principles 
and synchronization phases, a methodology for the practical 
implementation of synchronization synergies has been crafted. 
This methodology is underpinned by initial empirical validation, 
which was particularly evident in the case of Henkel. In the 
case study, the first practical evidence of the effect of Econo-
mies of Synchronization was demonstrated by moving from an 
unsynchronized state to the alignment phase. In particular, the 
decisive role of a strategy and business model designed with 
the ambition for scalability was emphasized as a starting point 
for realizing performance jumps. However, it is important to 
acknowledge that the explorative research remains incomplete 
as the practical implementation and detailing so far has only 
reached the alignment phase. From this, short-, medium- and 
long-term priorities in further exploring Economies of Synchro-
nization are derived.

Short- to medium-term priorities

In the short to medium term, the focus needs to shift to the 
alignment and formation phase. The alignment and formation 
phase includes analyzing and designing processes, struc-
tures, incentives, and other essential organizational factors 
to support the scalability of the business model and ensuring 
resource efficiency. For this, recognizing and quantifiying 
performance losses due to unsynchronization will be key in 
understanding these losses and deriving targeted measures. 
By understanding these losses, organizations can pinpoint 
processes of potential synchronization and strategically lever-
age them for optimization. Navigating through the formation 

phase enables companies to transition seamlessly into the 
acceleration phase, positioning them for future digital growth 
and advancement.

Medium- to long-term priorities

As businesses continue to embrace digital transformation, 
long-term potential arises to explore the digital business model 
twin for simulating hypothetical synchronization measures. The 
idea behind this concept is to use state-of-the-art technologies 
and data analysis methods to create a precise and dynamic 
simulation of the company. This enables management to better 
understand and manage activities at all levels. Management 
can use the digital twin to simulate different scenarios and 
decisions in advance. If new synchronization measures are to 
be introduced, they can be tested in virtual space before they 
are actually implemented. 

The field of Economies of Synchronization is still emerging, 
and further exploration is needed as there is much more to be 
uncovered, such a embracing the tension between the needs 
for globally integrated and at the same time differentiated 
steering of strategic programs. Bridging these tensions and 
linking strategy, business and operating model through an 
effective implementation plan, will be fundamental for mea-
surable results and increasing long-term business success.

“Having witnessed business situations with 1+1<1 
on the one side and inspired by the birds’ V-for-
mation benefits on the other side, we did trans-
late these insights into what we call Economies of 
Synchronization, innovated accordingly our busi-
ness model and see empirical evidence of 1+1>3. 
This motivates to develop further this leadership 
and business approach.” 

Dr. Kourosh Bahrami
Business Head LOCTITE



15

Authors

Prof. Dr. Günter Schuh 
Member of the Board of Directors of Fraunhofer IPT and 
Head of Chair for Production Engineering at WZL of RWTH 
Aachen University
Dr. Kourosh Bahrami 
Business Head LOCTITE, Corporate Vice President at Henkel 
Adhesive Technologies
Nicolas Borjans, M.Sc. 
Global BDM Digital Transformation & Solutions at  
LOCTITE/Henkel Adhesive Technologies
Sören Brockmann, M.Sc. 
Global Strategy Manager at LOCTITE/Henkel Adhesive 
Technologies
Constantin Grabhorn, M.Sc. 
Manager M&A at Henkel Adhesive Technologies

Johanne Düsterbeck, M.Sc. 
Research Fellow at Chair for Strategic Management and 
Entrepreneurship at Leuphana University of Lüneburg
Prof. Dr. Markus Reihlen 
Chair for Strategic Management and Entrepreneurship at 
Leuphana University of Lüneburg
Julia Brennert, M.Sc. 
Research Fellow in Technology Management at  
Fraunhofer IPT
Leonie Budweiser, M.Sc.  
Group Manager for Technology Planning at Fraunhofer IPT
Dr. Marc Patzwald 
Head of Department for Technology Management at  
Fraunhofer IPT 

[1] P. B. S. Lissaman and C. A. Shollenberger, “Formation Flight of 
Birds,” Science, vol. 168, no. 3934, pp. 1003–1005, 1970, doi: 
10.1126/science.168.3934.1003.

[2] S. J. Portugal et al., “Upwash exploitation and downwash avoid-
ance by flap phasing in ibis formation flight,” Nature, vol. 505, 
no. 7483, pp. 399–402, 2014, doi: 10.1038/nature12939.

[3] C. R. Kyle, “Reduction of Wind Resistance and Power 
Output of Racing Cyclists and Runners Travelling in Groups,” 
Ergonomics, vol. 22, no. 4, pp. 387–397, 1979, doi: 
10.1080/00140137908924623. [4] A. Kambil, “Synchroniza-
tion: moving beyond reengineering,” J .Bus. Strategy, vol. 29, 
no. 3, pp. 51–54, 2008, doi: 10.1108/02756660810873236.

[5] G. Schuh, Produktkomplexität managen: Strategien · Methoden 
· Tools, 2nd ed. München, Wien: Hanser, 2005. 

[6] G. C. Banks, J. M. Pollack, and A. Seers, “Team coordination 
and organizational routines: bottoms up – and top down,” 
Manag. Decis., vol. 54, no. 5, pp. 1059–1072, 2016, doi: 
10.1108/MD-07-2014-0442.

[7] C. S. Burke, K. C. Stagl, C. Klein, G. F. Goodwin, E. Salas, and S. 
M. Halpin, “What type of leadership behaviors are functional 
in teams? A meta-analysis,” Leadersh. Q., vol. 17, no. 3, pp. 
288–307, 2006, doi: 10.1016/j.leaqua.2006.02.007.

[8] D. I. Castaneda and S. Cuellar, “Knowledge sharing and innova-
tion: A systematic review,” Knowl. Process. Manag., vol. 27, no. 
3, pp. 159–173, 2020, doi: 10.1002/kpm.1637.

[9] J. R. Katzenbach and D. K. Smith, The Wisdom of Teams. 
Creating the High-performance Organization. s.l.: McKinsey & 
Company, 2015 (1993).

[10] S. Levine, “High performance organizations: creating a culture 
of agreement,” Handb. bus. strategy, vol. 7, no. 1, pp. 375–380, 
2006, doi: 10.1108/10775730610619106.

[11] K. Siebertz, D. van Bebber, and T. Hochkirchen, Statistische Ver-
suchsplanung: Design of Experiments (DoE) (VDI-Buch). Berlin, 
Heidelberg: Springer, 2017.

[12] M. Messer and G. Schneider, Statistik: Theorie und Praxis im 
Dialog. Berlin, Heidelberg: Springer, 2019.

Literature



Contact

Tim Latz, M.Sc.

Technology Management

Phone +49 241 8904-298

tim.latz@ipt.fraunhofer.de

Fraunhofer Institute for

Production Technology IPT

Steinbachstrasse 17

52074 Aachen

Germany

www.ipt.fraunhofer.de 

  

DOI: 10.24406/publica-2184 

© 2024




