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Synopsis:

Denne rapport tager udgangspunkt i
DermaPharm A/S, en dansk producent af
hudplejeprodukter. Projektet unders�ger
virksomhedens produktionsplanl�gning og de
udfordringer, der opst�ar som f�lge af h�j
eftersp�rgselsvariation, s�sonudsving og
begr�nset produktionskapacitet. Dette ledte til
den initierende problemformulering: \What
operational trade-o�s and decision criteria
determine product-level suitability for
di�erentiated Make-to-Order, hybrid, and
Make-to-Stock planning strategies within a
regulated manufacturing environment?"
Gennem kvalitative interviews, procesanalyse
og kvantitativ dataanalyse blev virksomhedens
nuv�rende MTO-planl�gningssetup analyseret.
Analysen identi�cerede centrale udfordringer
relateret til s�sonbestemte
kapacitetsbelastninger, reaktiv planl�gning,
lagerrelaterede risici samt manglende
strukturerede beslutningskriterier. Ved hj�lp af
analyse p�a eftersp�rgselsvariation og en
kvantitativ pointbaseret vurderingsmodel blev
produkter evalueret ud fra
eftersp�rgselsvolumen, eftersp�rgselsstabilitet
og salgskontinuitet med henblik p�a at
identi�cere potentielle MTS-kandidater.
Afslutningsvist udvikles et datadrevet
beslutningsv�rkt�j til klassi�cering af
produkter mellem MTO-, hybrid- og
MTS-strategier. Gennem sensitivitets- og
kapacitetsanalyser vurderes det, hvordan
selektiv MTS-produktion kan bidrage til
kapacitetsudj�vning og reducere
planl�gningspres. Resultaterne indikerer, at en
di�erentieret hybridstrategi kan forbedre
kapacitetsudnyttelsen og skabe en mere stabil
produktionsplanl�gning uden v�sentligt at �ge
lagerrelaterede risici.
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Introduction 1
1.1 Context Analysis
Manufacturing companies operating in regulated industries face increasing challenges in
balancing operational e�ciency, responsiveness, and compliance requirements. In skincare
and cosmetic production environments, production planning is further complicated by demand
variability, seasonality, shelf-life limitations, and strict quality regulations [26, 31].

A central challenge is often the mismatch between 
uctuating demand and relatively �xed
production capacity. Demand is often in
uenced by external factors such as weather conditions,
market trends, and promotional activities, resulting in highly variable sales patterns across
product categories. In particular, seasonal products such as sun care products generate
concentrated demand peaks within limited periods, while demand remains signi�cantly lower
throughout the year[2, 4, 17].

These 
uctuations create operational imbalances within the production system. During peak
periods, companies frequently experience bottlenecks, overtime requirements, increased planning
pressure, and reduced 
exibility. However, low-demand periods may result in underutilized
production resources and lower operational e�ciency [11, 16].

To manage these challenges, companies typically apply either Make-to-Order (MTO) or Make-
to-Stock (MTS) production strategies. Under an MTO strategy, production is initiated in
response to con�rmed customer orders, which reduces inventory-related risks and limits exposure
to product expiry. Alternatively, this approach also increases dependency on short-term demand

uctuations and limits the ability to proactively balance production capacity over time [2, 15].

In contrast, an MTS strategy enables production based on forecasted demand, allowing
companies to smooth production, improve capacity utilization, and reduce lead times.
Nevertheless, producing in advance introduces inventory-related risks, particularly in industries
characterized by expiry constraints and uncertain demand [1, 15, 26, 32].

Consequently, production planning involves a fundamental trade-o� between operational
e�ciency and inventory risk. While MTO minimizes the risk of overproduction and obsolescence,
MTS improves production stability and responsiveness but increases exposure to tied-up capital,
waste, and non-compliance with shelf-life requirements [11].

These challenges create a need for a structured and data-driven approach to production planning.
Rather than applying a uniform strategy across the entire product portfolio, companies must

1



di�erentiate between products based on characteristics such as demand variability, demand
volume, and inventory-related risk [12, 16].



1.2 Introduction to DermaPharm A/S
DermaPharm A/S (DermaPharm) is a Danish manufacturer of environmentally certi�ed and
allergy-friendly skincare products with integrated product development and manufacturing
facilities in Denmark. In recent years, the company has experienced signi�cant growth in
both production volume and product portfolio complexity, increasing the demands placed on
production planning and resource coordination[9].

Historically, DermaPharm has operated predominantly according to an order-driven production
strategy characterized primarily by MTO principles, although selected products and seasonal
categories are partially supported by forecast-driven and stock-based planning elements.

While this approach supports regulatory compliance and reduces exposure to inventory-related
risks, it also creates a highly reactive planning environment. In practice, 
uctuating demand
patterns and seasonal sales peaks contribute to uneven capacity utilization, frequent re-
prioritization of production schedules, and reduced planning stability. The empirical �ndings
further indicate that this forecast-supported planning logic is currently applied selectively rather
than systematically. In particular, interview �ndings revealed that approximately 80% of own-
label sun care demand is covered through pre-season production, while the remaining share
remains 
exible in order to respond to demand uncertainty.A.2.

These challenges are particularly evident within the sun care category, where demand is
concentrated within limited seasonal periods while production capacity remains relatively �xed
throughout the year. At the same time, DermaPharm operates within a regulated manufacturing
environment characterized by certi�cation requirements and shelf-life constraints, limiting the
feasibility of producing products far in advance [6, 13, 18, 25, 36] A.3.

As a result, the company faces a structural operational trade-o� between improving capacity
utilization and maintaining low inventory exposure. This creates a need for a more di�erentiated
production planning approach capable of balancing responsiveness, production stability, and
inventory-related risk across the product portfolio.

Within this context, the present thesis investigates how selected products may be classi�ed
according to di�erentiated MTO, hybrid, and selective MTS planning strategies. The purpose
is not to replace MTO entirely, but to develop a structured and data-driven framework for
identifying under which conditions products are suitable for stock-based productionA.5.

1.2.1 Expected Contribution

This thesis contributes both theoretically and practically by developing a quantitative decision-
support framework for evaluating product-level suitability for di�erentiated MTO, hybrid, and
selective MTS planning within a regulated skincare manufacturing environment.

From a theoretical perspective, the study extends existing research on hybrid MTO/MTS
planning by demonstrating how operational uncertainty, shelf-life constraints, and bottleneck-
related workload pressures interact within regulated skincare manufacturing environments. The



thesis further contributes by operationalizing these interacting dimensions into a structured
product-level decision-support framework for di�erentiated planning strategy selection[24, 26].

From a practical perspective, the project provides decision support for DermaPharm by
identifying products suitable for selective MTS production and evaluating the operational trade-
o�s associated with such a transition [4, 19].

The framework is intended to support more di�erentiated and proactive production planning
by linking product characteristics and operational constraints to planning strategy selection.
Through this, the thesis aims to contribute to improved �lling-line workload balancing and
planning stability while maintaining compliance, product quality, and controlled inventory risk.



1.3 Initial Problem Identi�cation
Through the context analysis and the presented case, structural ine�ciencies within the current
production planning environment were identi�ed as a central operational challenge a�ecting
planning stability and �lling-line workload balancing at DermaPharm. The company operates
predominantly according to a reactive MTO production strategy, which e�ectively limits
inventory-related exposure but simultaneously creates challenges related to workload balancing,
production responsiveness, and operational 
exibility [2, 26]A.4.

In particular, demand variability and strong seasonal demand concentration appear to
create uneven workload distribution across the production system, resulting in underutilized
capacity during low-demand periods and operational bottlenecks during seasonal peak periods.
Preliminary �ndings further indicate that these operational pressures are especially concentrated
within the �lling operations, where increased setup frequency, smaller production runs, and
limited line 
exibility intensify workload pressure during high-demand periods [15, 35]A.6.

Consequently, 
uctuations in demand appear to contribute to continuous reprioritization of
production orders, unstable workload distribution, and reduced planning 
exibility, thereby
negatively in
uencing operational responsiveness and production stability [29, 32].

At the same time, the cosmetic skincare context introduces additional planning complexity due
to shelf-life limitations, certi�cation requirements, and inventory-related constraints [6, 13, 18,
25, 36]A.3.

These conditions increase the risks associated with holding inventory and complicate the
applicability of traditional forecast-driven MTS strategies. However, an exclusively reactive
MTO environment may simultaneously limit the organization's ability to proactively smooth
workload distribution and respond e�ectively to seasonal demand concentration [2, 22, 24]A.5.

Existing literature increasingly emphasizes that production planning should not necessarily
be understood as a binary choice between MTO and MTS, but rather as a di�erentiated
planning continuum where products may require di�erent planning approaches depending on
operational conditions and demand characteristics. Within this perspective, hybrid planning
approaches emerge as a potentially relevant direction for organizations operating under both
demand uncertainty and inventory-related constraints [2, 37].

These conditions collectively create an initial operational trade-o�. While forecast-driven or
partially stock-based production may contribute to improved workload balancing and planning
stability, it simultaneously increases exposure to inventory-related risks such as expiry-related
waste and tied-up capital [4, 19]. Within regulated manufacturing environments, these trade-o�s
are further complicated by operational uncertainty, 
uctuating demand behavior, and limited
product shelf life [24].

Consequently, there is a need to further investigate how demand behavior, operational
constraints, and inventory-related limitations interact within the current production planning
environment at DermaPharm. In particular, there is a need to examine whether di�erentiated



planning approaches may support improved workload balancing and planning stability without
creating disproportionate inventory-related exposure.

Based on the initial meetings and preliminary assessment outlined in Section A.2, the study
therefore investigates the following initial problem statement:

What operational trade-o�s and decision criteria determine product-level
suitability for di�erentiated Make-to-Order, hybrid, and Make-to-Stock
planning strategies within a regulated manufacturing environment?

The initial problem identi�cation therefore establishes the preliminary analytical direction of the
thesis, which is subsequently re�ned and operationally validated through the Process Discovery,
Process Analysis, and quantitative product evaluation presented in the following chapters.



Literature Review 2
The purpose of literature review is to establish the theoretical and analytical foundation for
di�erentiated production planning at DermaPharm. The review aims to identify the operational
dimensions, planning trade-o�s, and decision variables most relevant to product-level MTO,
hybrid, and selective MTS planning within regulated manufacturing environments characterized
by operational uncertainty, seasonal demand concentration, and inventory-sensitive products.

Rather than functioning solely as a descriptive overview of existing literature, the review serves a
broader analytical purpose within the structure of the thesis. The objective is therefore not only
to de�ne central theoretical concepts, but also to structure the analytical direction of the study
by identifying the operational mechanisms and constraints in
uencing di�erentiated production
planning decisions.

Accordingly, the literature review establishes the conceptual basis for the analytical framework
applied throughout the thesis. In particular, the review focuses on how demand behavior, �lling-
line workload constraints, and inventory-related risks interact to in
uence planning stability and
production strategy selection under uncertainty.

It further supports the development of the quantitative product-classi�cation framework by
identifying measurable operational characteristics associated with forecast-driven production
suitability. As a result, it provides the theoretical foundation for the Process Discovery, Process
Analysis, Data Analysis, and Process Redesign chapters.

Within the overall thesis structure, the role of the literature review is therefore to de�ne the key
analytical dimensions that are subsequently:

ˆ observed within the current DermaPharm planning environment,
ˆ analyzed in relation to operational instability and workload concentration,
ˆ quanti�ed through historical demand and operational data,
ˆ and ultimately operationalized into a structured decision-support framework for di�eren-

tiated product-level MTO/MTS classi�cation.

This chapter therefore functions as the theoretical starting point for the thesis' overall
analytical framework and establishes the central concepts guiding the subsequent empirical and
quantitative analysis.
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2.1 Production Planning Paradigms
2.1.1 MTO, MTS, and Hybrid Production Planning

Production planning literature has long distinguished between MTO and MTS as two
fundamentally di�erent approaches to balancing responsiveness, capacity utilization, and
inventory exposure [26]. While MTO systems reduce inventory-related risk by initiating
production only after con�rmed customer demand, MTS systems enable forecast-driven
production intended to stabilize operations, improve responsiveness, and smooth resource
utilization over time [24].

However, recent research increasingly emphasizes that the distinction between MTO and MTS
should not be viewed as binary. Instead, production systems are often positioned along a
continuum where planning strategies di�er across products, customers, and operational contexts
[23]. This shift has led to growing interest in hybrid MTO/MTS systems and customer order
decoupling strategies, particularly in environments characterized by uncertain demand, capacity
constraints, and perishable inventory.

In regulated manufacturing environments such as skincare and cosmetics production, production
planning becomes particularly complex because operational e�ciency must be balanced against
strict compliance-related constraints. Products are subject to shelf-life limitations, certi�cation
requirements, traceability obligations, and customer-speci�c expiry requirements, all of which
reduce planning 
exibility and constrain inventory positioning decisions. Seasonal demand

uctuations, high product variety, and constrained �lling-line capacity create substantial
operational pressure on workload balancing and production responsiveness.

Consequently, the suitability of MTO and MTS planning strategies cannot be evaluated
based solely on demand behavior. Instead, planning decisions depend on the interaction
between demand variability, inventory-related risk, production 
exibility, and product-speci�c
operational constraints under conditions characterized by signi�cant operational uncertainty.

Despite extensive research on MTO and MTS strategies, relatively limited attention has been
directed toward regulated manufacturing contexts where shelf-life and compliance requirements
signi�cantly constrain forecast-driven production decisions. Existing studies frequently address
hybrid planning, demand segmentation, and decoupling strategies in conventional manufacturing
settings, while fewer contributions examine how these principles apply in industries exposed to
expiry-related risks and strict quality requirements.

This creates a need for a more context-speci�c and operationally grounded decision framework
capable of supporting product-level MTO/MTS classi�cation under uncertainty and shelf-life
constraints. Accordingly, the purpose of this literature review is not merely to de�ne existing
concepts, but to identify the operational variables and planning trade-o�s most relevant to
di�erentiated production strategy selection at DermaPharm.

The review therefore focuses on �ve interconnected themes:

ˆ Hybrid MTO/MTS strategy design and customer order decoupling



ˆ Demand variability and forecastability
ˆ Shelf-life and perishability constraints
ˆ Filling-line workload balancing and lot-sizing
ˆ Integrated planning and decision-support frameworks

Together, these themes establish the theoretical foundation for the analytical framework and
the subsequent development of a quantitative product-classi�cation model.

2.1.2 Approach

The literature review was conducted according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines [27]. The purpose of applying PRISMA
was to ensure a systematic and transparent identi�cation, screening, and selection of literature
relevant to product-level MTO/MTS decision-making in regulated manufacturing environments.

Figure 2.1
Literature Identi�cation and Screening Flowchart According to PRISMA (2020).



Database and Search Query

The Scopus database was used as the primary source for identifying relevant peer-
reviewed literature. The search strategy was designed to capture studies related to hybrid
production strategies, customer order decoupling, demand variability, shelf-life constraints, and
pharmaceutical or cosmetics-related supply chains[14].

The search focused on article titles, abstracts, and keywords in order to ensure conceptual
relevance to the operational planning problem addressed in this thesis. To ensure recency and
applicability, the search was limited to English-language journal publications from 2016 onward.

Screening and Selection

The initial search yielded 82 records. Following the removal of non-English publications and
records published before 2016, the remaining studies were screened for operational relevance.

Studies were excluded if they:

ˆ addressed unrelated contexts outside production planning,
ˆ lacked relevance to MTO/MTS decision-making,
ˆ focused primarily on technical or mathematical model formulation without operational

applicability,
ˆ or were purely conceptual without practical planning implications.

Following the screening process, 25 studies were retained for detailed analysis.

Analytical Approach

The selected studies were analyzed inductively in order to identify recurring operational themes,
planning constraints, and decision variables relevant to di�erentiated MTO/MTS planning.

Rather than reviewing studies individually, the analysis focused on identifying common patterns
across the literature concerning:

ˆ conditions supporting forecast-driven production,
ˆ determinants of inventory-related risk,
ˆ operational implications of demand variability,
ˆ and the role of structured decision-support in hybrid production environments.

The identi�ed themes form the basis for the subsequent analytical framework and product-
classi�cation logic developed in this thesis.

2.1.3 Results

The reviewed literature consistently identi�es production strategy selection as a multi-
dimensional planning problem shaped by the interaction between demand characteristics,
operational constraints, and inventory-related risks.

Across the reviewed studies, �ve central themes emerge as particularly relevant for evaluating



product-level MTO/MTS suitability in regulated manufacturing environments:

ˆ hybrid strategy design and customer order decoupling,
ˆ demand variability and forecasting,
ˆ shelf-life and perishability constraints,
ˆ �lling-line workload balancing and lot-sizing,
ˆ and integrated planning and decision-support.

Importantly, these themes are highly interconnected. Demand predictability in
uences
the feasibility of forecast-driven production, while shelf-life constraints limit the acceptable
inventory horizon. Similarly, the operational bene�ts of MTS depend on whether forecast-
driven production contributes to improved �lling-line workload balancing without introducing
disproportionate inventory exposure.

Hybrid Strategy Design and Customer Order Decoupling

A recurring conclusion in the literature is that production systems rarely operate as purely
MTO or MTS environments. Instead, Instead, Adan et al. and Harfeldt-Berg et al. emphasize
hybrid planning approaches in which products are di�erentiated according to operational and
market-related characteristics [2, 23].

Central to this discussion is the customer order decoupling point (CODP), which Harfeldt-Berg
et al. describe as the boundary separating forecast-driven upstream activities from order-driven
downstream activities. Similarly, Olhager argues that the positioning of the CODP signi�cantly
in
uences inventory exposure, responsiveness, and production 
exibility. while Wemmerl•ov
et al. further emphasize its importance in product segmentation and di�erentiated planning
structures[23, 26, 37].

The literature further indicates that hybrid strategies become particularly relevant in
environments where products di�er substantially with respect to demand predictability,
operational complexity, and shelf-life constraints. Adan et al. argue that the suitability of
MTS production cannot be evaluated uniformly across an entire product portfolio, but instead
requires product-level di�erentiation[2].

Demand Variability and Forecastability

Pathy et al. argue that demand variability emerges as one of the most in
uential determinants of
MTS suitability throughout the reviewed literature. This perspective is supported by Syntetos
et al. who discuss that forecast-driven production is operationally viable primarily when demand
patterns are su�ciently stable and predictable. In contrast, Trapero et al. highly suggests that
volatile or intermittent demand increases forecast uncertainty and signi�cantly raises the risk of
overproduction and inventory obsolescence [30, 33, 35].

Importantly, the literature positions demand variability not merely as a descriptive character-
istic, but as a critical classi�cation variable in production planning. Syntetos et al. therefore
argue that production strategy selection should be based on measurable demand behavior rather
than generalized planning logic[33].



The �ndings are particularly relevant in contexts characterized by strong seasonal 
uctuations,
where Kumar et al. emphasize that concentrated demand peaks create substantial pressure on
production capacity[20].

Shelf-Life and Perishability Constraints

While stable demand may support MTS planning, the literature consistently emphasizes that
perishability constraints fundamentally limit the feasibility of stock-based production.

Polotski et al. argues that, for products subject to expiry limitations, remaining shelf-life
requirements e�ectively de�ne the maximum acceptable inventory horizon. Similarly, Nahmias
et al., Liu et al., and van Donselaar et al. emphasize, production planning decisions must account
not only for forecastability, but also for the risk of obsolescence, waste, and non-compliance[10,
20, 22, 24].

Within regulated manufacturing and pharmaceutical supply chain research, Shah and
Papathanasiou et al. and Ketzenberg et al. further argue that shelf-life constraints must
be integrated directly into lot-sizing and replenishment decisions, as traditional inventory
optimization approaches often fail to capture expiry-related operational risks adequately[19,
28, 31].

These �ndings suggest that MTS suitability depends on balancing forecast reliability against
acceptable inventory exposure.

Filling-Line Workload Redistribution and Lot-Sizing

Another central theme within the literature concerns the relationship between production
strategy, �lling-line workload redistribution, and operational stability.

Beemsterboer et al. associate MTO systems with reduced inventory exposure but increased
planning instability, uneven workload distribution, and frequent production reprioritization. In
contrast, Kim et al. as well as Kuthambalayan et al. argue that MTS systems may contribute
to smoother production 
ows and improved �lling-line workload redistribution, particularly
within environments characterized by seasonal demand concentration and recurring demand
patterns[12, 34].

However, Rossi et al. emphasize that the operational bene�ts of forecast-driven production
depend heavily on how production batches, bottlenecks, and resource dependencies are managed
throughout the production system. According to Slack et al., in practice, selective MTS
production may reduce workload pressure in one part of the system while simultaneously shifting
bottlenecks elsewhere[29, 32].

This highlights the importance of evaluating production strategy decisions in relation to the
broader operational system rather than individual products in isolation. Consequently, Chen et
al. mentions that production strategy selection should not solely focus on inventory reduction or
forecast responsiveness, but also on how di�erentiated planning strategies in
uence operational
stability, workload distribution, and bottleneck behavior across the production environment.[4]



Integrated Planning and Decision Support

Liu et al. and Xu et al. advocate the importance of structured and data-driven planning
frameworks capable of integrating demand behavior, bottleneck-related workload constraints,
and inventory-related risks into production planning decisions[22, 38].

Rather than relying exclusively on experience-based planning logic, Pasupuleti et al. advocate
the use of di�erentiated classi�cation approaches and decision-support systems to guide
production strategy selection under operational uncertainty.[3]

Across the literature, Fisher and Syntetos et al. argue that demand predictability and inventory-
related risk consistently emerge as the two dominant dimensions underlying MTO/MTS decision-
making. At the same time, Slack and Rossi et al. highlight that bottleneck structures, setup
dependencies, and workload concentration signi�cantly in
uence the practical suitability of
forecast-driven production strategies[16, 29, 32, 33].

Together, these �ndings support the development of a product-level classi�cation framework
integrating measurable operational characteristics into di�erentiated MTO, hybrid, and selective
MTS planning decisions.

2.1.4 Concluding Remarks

Overall, the literature demonstrates that MTO/MTS strategy selection should be understood
as a multi-dimensional operational trade-o� rather than a binary strategic choice. Across the
reviewed studies, three interconnected dimensions consistently emerge as central determinants
of product-level production strategy selection:

ˆ demand characteristics,
ˆ �lling-line workload constraints,
ˆ and inventory-related risks.

Within regulated manufacturing environments, these dimensions collectively in
uence the
operational suitability of products for MTO, hybrid, and selective MTS planning strategies.

Accordingly, the literature review establishes the theoretical foundation for the analytical
framework applied throughout the thesis by de�ning the relationships between demand
behavior, �lling-line workload redistribution requirements, and inventory-related exposure
within di�erentiated production planning environments.

Across the reviewed studies, demand predictability and inventory-related risk consistently
emerge as the primary determinants in
uencing product suitability for selective MTS production.

At the same time, the literature further highlights that the operational implications of
production strategy selection depend heavily on context-speci�c factors such as bottleneck
positioning, �lling-line workload constraints, setup dependencies, product variety, and regulatory
requirements.

While existing research provides substantial insight into hybrid planning systems and di�er-



entiated production strategies, relatively limited attention has been directed toward regulated
manufacturing environments characterized by expiry constraints, �lling-line bottlenecks, and
strict compliance requirements.

This gap motivates the analytical direction of the present thesis. Accordingly, the subsequent
analysis focuses on evaluating how demand characteristics, �lling-line workload constraints,
and inventory-related risks can be integrated into a structured decision-support framework for
product-level MTO/MTS classi�cation at DermaPharm.

Collectively, these dimensions represent interconnected sources of operational uncertainty within
the production planning environment. Consequently, the analytical direction of this thesis is
grounded in understanding how demand-related uncertainty, �lling-line workload constraints,
and inventory-related exposure in
uence di�erentiated production planning decisions at product
level.

Figure 2.2 illustrates the overall analytical framework applied throughout the study.
The framework integrates the key operational dimensions identi�ed in the literature and
structures the relationship between product characteristics, �lling-line workload redistribution
requirements, inventory-related exposure, and di�erentiated planning strategy selection.

Figure 2.2
Overall analytical framework for product-level MTO/MTS classi�cation.

This serves as the central decision architecture throughout the thesis. The Process
Discovery and Process Analysis examine how these dimensions appear within the current
DermaPharm planning environment, while the Data Analysis quantitatively evaluates the
identi�ed operational characteristics and demand behavior across the product portfolio. Finally,



the Process Redesign applies these dimensions into a structured decision-support framework for
di�erentiated product-level MTO/MTS classi�cation.



Methodology 3
3.1 Project Framework
To ensure a systematic approach to addressing the identi�ed problem, the study adopts the
Business Process Management (BPM) framework proposed by Dumas [11]. The BPM framework
provides a comprehensive methodology for analyzing, evaluating, and improving organizational
processes by combining qualitative insights with data-driven analysis [11]. Its relevance in this
project stems from the need to move from a reactive and experience-based production planning
approach towards a more structured and data-driven decision-making process [1].

The BPM framework is particularly suitable in this context, as it enables the identi�cation of
ine�ciencies within existing processes and supports the development of improved operational
strategies [11]. In the case of DermaPharm, where production planning is in
uenced by demand
variability, capacity constraints, and shelf-life limitations, a systematic framework is required to
ensure that improvements are both analytically grounded and practically applicable [32].

3.1.1 BPM Life-Cycle Overview

Figure 3.1
Visualization of the BPM Life-Cycle Phases [11]
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Figure 3.1 illustrates the BPM Life-Cycle, which begins with an initial phase of process
identi�cation. In this startup phase, processes relevant to the problem are de�ned and scoped,
laying the groundwork for subsequent steps. Following process identi�cation, an iterative cycle
commences, comprising �ve phases:

ˆ Process Discovery: Examining and mapping current processes to establish a baseline.
ˆ Process Analysis: Identifying ine�ciencies, bottlenecks, and areas for improvement.
ˆ Process Redesign: Proposing changes and innovations that address issues uncovered during

analysis.
ˆ Process Implementation: Executing the redesigned processes within the real-world context.
ˆ Process Monitoring: Tracking and evaluating performance to ensure sustained process

e�ectiveness.

The BPM Life-Cycle consists of an initial process identi�cation phase followed by an
iterative cycle of �ve phases: process discovery, process analysis, process redesign, process
implementation, and process monitoring. These phases collectively support a structured
progression from understanding existing processes to developing and evaluating improved
solutions. Within the scope of this thesis, the BPM framework is speci�cally applied to the
production planning and order ful�llment processes at DermaPharm, with particular focus on
how demand 
uctuations, �lling-line constraints, procurement dependencies, and inventory-
related considerations in
uence workload balancing and di�erentiated MTO/MTS planning
decisions[11].

The purpose of applying the BPM Life-Cycle in this project is to ensure a logical and transparent
transition from problem identi�cation to solution development. Each phase builds upon the
insights generated in the previous phase, thereby creating a coherent analytical 
ow throughout
the project [1].

The Process Identi�cation phase is considered prede�ned in this project, as the problem area
has already been established in collaboration with DermaPharm. The focus is therefore directed
towards the subsequent phases of the BPM Life-Cycle.

Within the scope and time constraints of this project, the analysis is limited to the initial
phases of the BPM Life-Cycle, namely process discovery, process analysis, and process redesign.
These phases enable a detailed understanding of the current production planning approach, the
identi�cation of key ine�ciencies, and the development of a data-driven decision framework.
The later phases as process implementation and process monitoring, are not executed but are
instead addressed as part of the discussion and recommendations for future work.

3.1.2 Research Approach

The methodological approach of this thesis is primarily abductive, as the study continuously
moves between theoretical understanding and empirical observations throughout the analytical
process.

Rather than testing prede�ned hypotheses deductively, the research iteratively combines
literature-based operational concepts with qualitative and quantitative �ndings from the



DermaPharm case in order to develop a context-speci�c decision-support framework for
di�erentiated production planning.

The study can further be characterized as an exploratory case study, since the objective is to
generate operational understanding and develop practically applicable planning logic within a
real-world manufacturing environment characterized by substantial operational complexity and
operational uncertainty.

3.1.3 Information and Data Gathering

To establish a comprehensive understanding of the production planning environment at
DermaPharm, the study applies a mixed-methods approach combining qualitative and
quantitative data sources [7].

The integration of qualitative and quantitative insights is particularly important within
production planning contexts, where operational decisions are in
uenced both by measurable
system conditions, such as demand behavior and capacity utilization, and by tacit organizational
knowledge embedded within planning practices and decision-making processes [3].

Accordingly, the qualitative methods support contextual and process-oriented understanding,
while the quantitative analysis enables systematic evaluation of demand characteristics and
operational patterns across the product portfolio. Together, these approaches establish the
empirical and analytical foundation for the subsequent framework development and product-
level classi�cation analysis.

Qualitative Data Collection

The qualitative data collection is based on semi-structured interviews conducted with key
stakeholders at DermaPharm, including representatives from production planning, supply chain,
and operations. The purpose of these interviews is to gain insight into the current production
planning processes, decision-making practices, and operational challenges [21].

The interviews provide an understanding of how production decisions are made in practice, how
demand variability is managed, and how constraints such as capacity and shelf-life in
uence
planning. Furthermore, the qualitative insights contribute to identifying ine�ciencies and
inconsistencies within the current system that may not be directly observable in quantitative
data [3].



Date Objective Participant Topics in Focus

06/02/2026 Initial meet-
ing

Allan Kousted
Head of Planning, PT &
Logistics

Initial problem identi�cation, current
planning challenges, seasonal demand
pressure, MTO planning environment
and �lling-line workload issues

13/02/2026 Production-
related inter-
view

Allan Kousted
Head of Planning, PT &
Logistics

Production process structure, �lling-
line operations, planning dependen-
cies, operational bottlenecks and pro-
duction responsiveness

27/02/2026 MTS-related
interview

Allan Kousted
Head of Planning, PT &
Logistics

Hybrid MTO/MTS planning, selec-
tive pre-production, workload redis-
tribution, planning 
exibility and
inventory-related risk

19/03/2026 Data and
warehouse
interview

Allan Kousted
Head of Planning, PT &
Logistics

Warehouse processes, inventory struc-
ture, shelf-life considerations, inven-
tory visibility and operational data
availability

26/03/2026 Data-related
interview

Allan Kousted
Head of Planning, PT &
Logistics

Production 
ow structure, planning-
related data quality, shelf-life �ltering,
historical demand data, item-number
consistency and operational data limi-
tations

31/03/2026 Data and pro-
curement in-
terview

Allan Kousted
Head of Planning, PT &
Logistics

Procurement dependencies, supplier
lead times, raw material planning,
purchasing constraints and upstream
planning dependencies

01/04/2026 Data-related
interview

Allan Kousted
Head of Planning, PT &
Logistics

Demand data interpretation, workload
variability, forecast limitations, opera-
tional �ltering and candidate selection
logic

10/04/2026 Operations-
related inter-
view

Allan Kousted
Head of Planning, PT &
Logistics

Production KPIs, �lling-line e�ciency,
due-date performance, operational dis-
ruptions, replanning practices, work-
load variability, labor 
exibility and
seasonal demand e�ects

18/05/2026 Capacity-
related inter-
view

Allan Kousted
Head of Planning, PT &
Logistics

Filling-line bottlenecks, workload re-
distribution, hybrid MTO/MTS plan-
ning, seasonal �lling-line pressure,
overtime mechanisms and selective
pre-production, inventory-related risk

Table 3.1
Overview of conducted interviews and primary analytical focus areas.



Quantitative Data Collection

In addition to the qualitative insights obtained through interviews, facility walkthroughs, and
process observations, a quantitative data collection approach is applied to support an objective
and data-driven evaluation of the identi�ed operational challenges. The quantitative approach
is guided by the �ndings from the qualitative phase, which inform the selection of relevant
operational variables, planning indicators, and analytical performance measures [7].

The quantitative dataset consists primarily of historical ERP-based operational and demand-
related data obtained from DermaPharm. The extracted data includes product-level information
related to demand volume, order frequency, production quantities, inventory characteristics,
and planning-relevant operational variables across the selected analysis period. The purpose of
the quantitative data collection is to establish a measurable foundation for evaluating demand
behavior, workload concentration, and operational planning conditions within the current
predominantly MTO production environment.

To ensure analytical relevance, the extracted dataset was �ltered and structured in collaboration
with the Head of Planning, PT & Logistics. The data preparation process included removal of
incomplete observations, discontinued products, inconsistent item registrations, and records not
considered operationally relevant for the scope of the thesis. Furthermore, the dataset was
reviewed to ensure consistency between operational practice and analytical interpretation of the
extracted ERP information.

The collected data supports the subsequent quantitative evaluation of demand variability,
demand continuity, demand volume, and inventory-related constraints across the product
portfolio. In particular, the quantitative data collection enables the identi�cation of products
exhibiting operational characteristics potentially compatible with di�erentiated MTO, hybrid,
and selective MTS planning strategies [15].

By integrating qualitative operational insights with quantitative ERP-based analysis, the
thesis establishes a comprehensive analytical foundation for evaluating di�erentiated production
planning strategies under operational uncertainty. Collectively, the qualitative and quantitative
data collection approaches support the development of a structured decision-support framework
for product-level MTO/MTS classi�cation within the DermaPharm production environment.



Process Discovery 4
The purpose of the Process Discovery is to examine how the operational dimensions
identi�ed in the literature review appear within the current production planning environment
at DermaPharm. The chapter focuses speci�cally on how demand variability, �lling-line
constraints, inventory-related limitations, and forecast-supported planning in
uence the existing
production planning logic and workload distribution practices.

The objective is to establish a process-oriented understanding of how production planning is
currently performed, where operational instability occurs, and which factors constrain planning

exibility within the predominantly MTO-based production environment.

Particular focus is directed toward how seasonal demand concentration, procurement lead
times, �lling-line dependencies, and limited forecast integration contribute to reactive scheduling
behavior and uneven workload distribution across the production system.

This provides the empirical foundation for the subsequent Process Analysis, where the identi�ed
operational conditions are further examined in relation to �lling-line workload imbalance,
inventory-related risk, and product suitability for di�erentiated MTO/MTS planning strategies
[11, 26].

Figure 4.1
Production Planning Dependencies

Figure 4.1 illustrates the upstream organizational dependencies in
uencing production planning
activities at DermaPharm. Although the primary focus of this thesis is production planning
rather than product development itself, the �gure is included to demonstrate how approval
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processes, procurement activities, packaging readiness, and compliance-related requirements
in
uence planning responsiveness and production scheduling 
exibility.

In practice, production planning is not solely determined by customer demand and �lling-line
availability, but also by upstream dependencies a�ecting when production orders can be released
into the production system. According to the interviews, production scheduling may be delayed
by factors such as formulation approval, packaging validation, customer-speci�c modi�cations,
procurement lead times, and compliance-related veri�cation activities [5].

Consequently, production planning operates within a constrained environment where scheduling

exibility is in
uenced both by operational resource availability and by cross-functional
dependencies extending beyond the production department itself.

4.1 Current Production Planning System
The current production planning environment at DermaPharm operates predominantly
according to a reactive MTO logic, where production activities are initiated based on con�rmed
customer demand. While this planning approach reduces inventory-related exposure and
supports compliance with shelf-life and certi�cation requirements, it simultaneously limits
the organization's ability to proactively balance �lling-line workload and stabilize production
capacity utilization over time.

The planning environment is particularly challenged by seasonal demand concentration within
the sun care category, where demand peaks occur within relatively limited periods while
production capacity remains comparatively �xed throughout the year. Consequently, production
planning frequently involves continuous reprioritization of orders, short-term scheduling
adjustments, and reactive workload redistribution across �lling lines.

The interviews further indicate that production planning 
exibility is constrained not only
by customer demand variability, but also by procurement lead times, �lling-line allocation
constraints, packaging availability, and limited forecasting integration within the current
planning setup.

As a result, the organization operates within a planning environment characterized by a
structural trade-o� between responsiveness, workload balancing, and inventory-related risk.

A key characteristic of the planning environment is that production decisions are not solely
driven by demand volume and customer orders, but also by certi�cation requirements,
traceability obligations, and limited shelf-life. DermaPharm's product portfolio includes
products subject to certi�cations such as the Nordic Swan Ecolabel, ECOCERT/COSMOS, and
the Danish Asthma and Allergy Association. These requirements in
uence production timing,
inventory policies, and replenishment 
exibility, thereby making the planning environment more
constrained than conventional consumer goods manufacturing environments [28, 31].



4.1.1 Organizational Context of Production Planning

To establish an overall understanding of the operational environment in
uencing production
planning at DermaPharm, the organizational context surrounding planning activities was
examined based on interviews, facility walkthroughs, and internal operational documentation.

Appendix Figure A.1 provides a high-level overview of the organizational functions connected to
the production system, including procurement, warehouse operations, production, development,
and compliance-related activities. The overview illustrates that production planning
operates within a broader cross-functional environment where multiple organizational functions
collectively in
uence planning conditions A.2.

In practice, production planning is a�ected not only by customer demand and �lling-line
availability, but also by raw material availability, packaging readiness, procurement lead times,
and compliance-related approval activities. Consequently, planning 
exibility is in
uenced by
dependencies extending beyond the production department itself.

The purpose of the overview is therefore to establish contextual understanding of the operational
environment within which production planning activities are embedded. The subsequent sections
focus more speci�cally on scheduling practices, workload balancing challenges, and operational
planning constraints identi�ed at DermaPharm.

4.1.2 Demand Creation and Upstream Commercial Dependencies

In addition to operational and procurement-related dependencies, commercial activities also
in
uence production planning conditions and workload concentration.

Appendix Figure A.7 illustrates the BtC marketing and campaign planning process at
DermaPharm. The overview demonstrates how marketing campaigns, promotional activities,
seasonal initiatives, and product launches in
uence demand timing and workload concentration
within the production environment.

Consequently, demand variability is not solely generated through external customer purchasing
behavior, but may also originate from internally initiated commercial activities contributing to
concentrated order patterns and seasonal workload pressure.

The interviews further indicate that the current production environment operates predominantly
according to a MTO logic supplemented by limited forecast-driven and stock-based planning
elements. According to management, selective MTS production currently functions primarily
as a short-term planning bu�er rather than as a dominant production strategy, contributing
approximately 5% planning 
exibility within the existing operational setup A.8.

Management further emphasized that increased 
exibility through selective pre-production could
support improved �lling-line workload redistribution and reduce operational planning pressure
during seasonal peak periods A.5.



4.2 Order-Driven Production Planning Pro-
cess

The current production planning process at DermaPharm is predominantly initiated by incoming
customer orders. Once a customer order is received, the requested delivery timing is evaluated
against available �lling-line capacity and current production schedules. Subsequently, the
organization assesses whether the required raw materials and packaging components can be
procured within the requested delivery horizon.

If procurement lead times exceed the required delivery timing, production orders must either be
postponed or continuously reprioritized within the existing production schedule. Consequently,
production planning is constrained not only by overall resource availability, but also by the
interaction between demand timing, supplier lead times, material availability, and �lling-line-
speci�c production constraints [29, 32].

An additional operational complexity is that DermaPharm operates with 18 di�erent �lling
lines, where not all products can be produced across all lines A.2. As a result, even when
overall production resources appear available, the relevant �lling line may already be occupied
or operationally constrained.

The interviews indicate that production planning therefore becomes a highly dynamic short-
term scheduling activity characterized by continuous reprioritization of production orders in
response to 
uctuating customer demand, material availability, and operational bottlenecks.
This contributes to reduced planning stability, limited operational 
exibility, and increased
planning complexity, particularly during periods of seasonal demand concentration and elevated
�lling-line workload pressure A.8.



Figure 4.2
Order Ful�llment and Planning Dependencies



Figure 4.2 illustrates the operational dependencies preceding production order release at
DermaPharm. The model highlights how production planning activities are in
uenced by
upstream approval stages, procurement activities, packaging validation, and customer-speci�c
veri�cation processes before production can be �nalized and scheduled.

In particular, formulation approval, packaging approval, and procurement readiness may delay
production order release and reduce short-term planning 
exibility. Consequently, production
scheduling remains partially reactive, as production activities cannot always be �nalized until
upstream dependencies have been resolved [5].

The �gure therefore illustrates how production planning responsiveness is in
uenced not only
by �lling-line capacity and demand timing, but also by organizational lead times and approval-
related dependencies a�ecting scheduling 
exibility.

4.2.1 Physical Production and Material Flow

In addition to the planning 
ows, the physical production and material 
ows within the facility
were mapped in order to identify operational dependencies and bottleneck interactions a�ecting
production responsiveness and workload balancing.

Appendix Figure A.2 illustrates the physical movement of materials and products between
warehouse operations, mixing activities, �lling operations, packaging processes, and �nished
goods storage.

The mapped 
ow highlights substantial operational interdependence between warehouse
operations, mixing activities, and �lling lines. In particular, the �lling operations function as
a central coordination point connecting upstream mixing activities with downstream packaging
and warehousing processes.

Consequently, operational instability and workload concentration within the �lling environment
may propagate throughout the broader production system during periods characterized by high
demand intensity.

The interviews further indicate that this order-driven planning logic becomes particularly
problematic during seasonal peak periods. In the case of sun care products, demand is highly
concentrated within the spring months, while production capacity remains relatively �xed
throughout the year A.2, A.6.

According to management, the operational objective is therefore not solely to maximize short-
term output during peak periods, but rather to achieve a more balanced workload distribution
throughout the year in order to reduce seasonal overload situations and improve planning
stability A.5.



4.3 Forecast-Supported and MTS Elements
Although the current planning system is predominantly MTO-based, the interviews reveal
that selected products and customers already exhibit planning behavior resembling forecast-
supported and partially MTS-oriented logic.

This is particularly evident for high-volume and more predictable products, as well as for
customers providing su�ciently reliable forecasts to support procurement planning and capacity
reservation in advance A.3.

The Matas case was explicitly mentioned as an example of a customer whose forecasting behavior
makes certain products suitable candidates for more forecast-driven planning logic. However, the
interviews also emphasize that stable historical sales alone are insu�cient as a planning basis,
since observed sales patterns may re
ect delayed deliveries, supplier constraints, or operational
disturbances rather than actual market demand A.5.

The customer and order-ful�llment analysis further supports the observation that parts of the
current planning environment already operate according to partially forecast-driven logic.

The data provided by DermaPharm showed that several major customers provide forecast
information through formal forecasts, Electronic Data Interchange (EDI), or customer order
portals, while only a smaller share relies entirely on manual order placement.

In total, the overview identi�ed ten customers providing forecast-related planning input in some
form, including forecast �les, EDI integration, or portal-based demand visibility.

Additionally, the customer overview revealed that multiple customers are already managed
according to hybrid or partially MTS-oriented replenishment principles rather than strict
reactive MTO logic. These �ndings indicate that elements of proactive planning, demand
anticipation, and pre-production already exist within the operational environment, despite the
overall planning system remaining predominantly MTO-based.

Consequently, the �ndings reinforce that the managerial challenge at DermaPharm is not
whether forecast-driven planning should exist, but rather how forecast-supported and selective
MTS principles can be applied more systematically and consistently across products and
customers with suitable operational characteristics.

For own-label products, DermaPharm is already considerably more willing to accept inventory-
related risk. According to the interviews, approximately 80% of own-label sun care production
is produced during autumn and held for later seasonal demand, while the remaining share is
kept 
exible for spring demand A.2.

This indicates that the company already di�erentiates between product categories within
its planning logic and accepts a higher degree of stock-based production where demand
predictability and operational conditions make the associated risk manageable.

For private-label products, however, the same planning logic is more di�cult to apply, as it



requires customer willingness to accept earlier production and the associated capital commitment
A.5.

This distinction suggests that the relevant managerial issue is not whether DermaPharm should
move entirely from MTO to MTS, but rather how to identify which products are operationally
suitable for selective stock-based production under speci�c conditions.

Importantly, the interviews indicate that the purpose of selective MTS production is not
inventory accumulation itself, but rather strategic workload redistribution across time. In
practice, partial pre-production is viewed as a mechanism for reducing seasonal �lling-line
pressure and improving planning stability rather than maximizing inventory availability A.8.

4.4 Capacity Balancing and Seasonal Plan-
ning Constraints

A central discovery within the current planning environment is that capacity balancing
represents a major operational challenge. The seasonality of sun care products creates
substantial peaks in �lling-line demand, while both labor availability and machine capacity
remain relatively stable throughout the year A.3.

The interviews further indicate that the primary operational bottleneck is not located within
the mixing operations, but rather within the �lling activities during seasonal peak periods.

During high season, large batches of standardized sun care products can be produced relatively
e�ciently within the mixing process. However, operational pressure increases signi�cantly within
the �lling operations when the production mix shifts toward many smaller product variants,
shorter production runs, and increased setup frequency.

Consequently, the operational challenge is not solely related to total production capacity, but
more speci�cally to �lling-line 
exibility, setup intensity, and the organization's ability to smooth
workload concentration across time.

4.4.1 Facility-Level Operational Flow and Bottleneck Structure

To further understand the operational dependencies a�ecting planning responsiveness and
workload balancing, facility-level 
ow mapping was conducted based on internal layout drawings
and operational walkthroughs.

The operational 
ow mappings presented in Appendix Figures A.4 and A.5 visualize how
production 
ows physically move through the facility and identify operational interaction points
between warehouse, mixing, and �lling activities.

The mappings illustrate that �lling operations constitute a central coordination point between
warehouse replenishment, mixing operations, and outbound logistics. This reinforces the



interview �ndings identifying �lling-line workload concentration as one of the primary
operational bottlenecks during high-demand periods.

Furthermore, the interviews indicate that workload pressure within the �lling operations may
propagate upstream toward mixing operations and downstream toward packaging and warehouse
activities during seasonal peak periods.

As a partial response, the company currently applies variable weekly working hours to slightly
increase labor capacity during the busiest months. This arrangement is implemented according
to the Danish Industry (DI) framework for variable weekly working hours, allowing DermaPharm
to redistribute labor availability across 
uctuating workload periods. However, the interviews
indicate that this mechanism only provides limited relief and does not fundamentally resolve
the mismatch between seasonal demand concentration and �xed production resources [8], A.5.

The interviews further reveal that DermaPharm currently applies three primary mechanisms to
manage short-term capacity pressure:

ˆ temporary labor through the use of external workers,
ˆ variable weekly working hours,
ˆ and extended customer lead times during peak periods.

However, management emphasized that these mechanisms only provide limited operational

exibility. In particular, the e�ectiveness of temporary labor is constrained by workforce
specialization and operational complexity within the �lling operations, where excessive reliance
on inexperienced workers may reduce overall operational e�ciency A.8.

Similarly, variable working hours primarily redistribute labor availability rather than
fundamentally resolving seasonal workload concentration. When these mechanisms become
insu�cient, the organization instead smooths demand operationally by extending customer lead
times during peak periods.

Another important �nding is that the planning problem does not only concern the �lling
department. The interviews highlight substantial interdependence between mixing and �lling
operations. Large production batches can support �lling e�ciency and reduce pressure on the
mixing operation, whereas many smaller batches create imbalance and make it di�cult for
mixing to supply �lling at the required pace A.2.

This becomes particularly problematic after the high season, when the production mix shifts
from large-volume sun care products toward many smaller branded and private-label orders.
During such periods, the �lling operation may appear to have available capacity, while the
mixing operation becomes the actual operational bottleneck.

Consequently, the assessment of MTO versus MTS suitability cannot be reduced solely to
customer demand behavior. It must also account for the interaction between product variety,
batch size, line allocation, and upstream mixing dependencies [29, 32].



Process Analysis 5
The purpose of the Process Analysis is to examine how the current production planning
environment at DermaPharm contributes to planning instability, uneven workload distribution,
and limited operational 
exibility. Building on the �ndings from the Process Discovery, the
analysis investigates how demand behavior, operational constraints, planning practices, and
inventory-related limitations collectively in
uence the e�ectiveness of the current planning setup.

Rather than evaluating isolated operational issues, the chapter focuses on the structural
interactions embedded within the production system and examines the operational conditions
under which di�erentiated MTO, hybrid, and selective MTS planning strategies become
operationally relevant.

The analysis combines qualitative interview �ndings with quantitative sales and product data
in order to establish a data-driven understanding of:

ˆ how demand variability in
uences �lling-line workload and capacity utilization,
ˆ where operational bottlenecks and planning instability emerge,
ˆ and which operational and product-related characteristics in
uence the feasibility of

forecast-supported production planning.

The objective is therefore not to determine whether MTO or MTS is universally preferable,
but rather to identify the operational conditions under which selective MTS production may
contribute to improved planning stability without creating disproportionate inventory-related
risk.

5.1 Root-Cause Analysis
The Process Discovery demonstrated that the current planning environment at DermaPharm
is characterized by continuous reprioritization, 
uctuating workloads, and limited planning

exibility. To identify the underlying causes of these operational challenges, a root-cause analysis
was conducted based on interview �ndings, process observations, and patterns identi�ed within
the sales and item-card data.

The analysis indicates that the observed planning instability does not originate from isolated
operational failures, but rather from the interaction between seasonal demand concentration,
constrained production 
exibility, reactive planning behavior, and inventory-related limitations.
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5.1.1 Fishbone Diagram

Figure 5.1 illustrates the primary operational factors contributing to planning instability and
�lling-line workload imbalance within the current production planning environment.

Figure 5.1
Fishbone diagram illustrating the primary operational factors contributing to planning instability and

�lling-line workload imbalance at DermaPharm.

The �shbone analysis identi�es six interconnected categories contributing to instability within
the current planning environment: demand characteristics, production system constraints,
planning practices, shelf-life limitations, data utilization, and decision-making structure.

Together, these categories illustrate that planning instability at DermaPharm is created through
the interaction between demand uncertainty, limited production 
exibility, and constrained
planning responsiveness.

Demand Characteristics

Demand-related challenges primarily concern seasonal demand concentration, forecast uncer-
tainty, and signi�cant variation in demand behavior across products.

In particular, sun care products generate substantial workload peaks during spring periods,
while demand remains considerably lower throughout the remainder of the year. Interview
�ndings indicate that this seasonal concentration repeatedly creates �lling-line overload during
peak periods while simultaneously contributing to underutilized production capacity during o�-
season periods.

The quantitative sales analysis supports this observation. More than 6,000 sales transactions
and over 500 item numbers were identi�ed as sun care-related products, con�rming that seasonal
products represent a substantial share of the production portfolio.

The �ndings therefore indicate that workload distribution varies signi�cantly across time and
product categories, creating fundamentally di�erent planning requirements within the portfolio.



Production System Constraints

The analysis further demonstrates that the operational impact of demand variability is ampli�ed
by structural constraints within the production system.

Although DermaPharm operates multiple �lling lines, products cannot be allocated freely across
resources due to line-speci�c restrictions, setup requirements, and product-line compatibility
limitations. Consequently, overall available production capacity does not necessarily translate
into operational 
exibility.

The interviews further highlighted dependencies between mixing and �lling operations, where
bottlenecks shift dynamically depending on product mix, batch structure, and setup frequency.

In practice, this means that operational imbalance is not solely caused by insu�cient capacity,
but rather by the interaction between product variety, line allocation constraints, setup intensity,
and upstream process dependencies.

Planning Practices

The current planning setup operates predominantly according to reactive order-driven logic,
where production activities are initiated primarily after con�rmed customer demand is received.

As a result, production schedules are continuously adjusted in response to incoming customer
orders, changing delivery priorities, procurement lead times, and material availability.

The interviews indicate that this creates a planning environment characterized by short planning
horizons, reactive decision-making, and continuous production reprioritization. Consequently,
planning decisions become highly dependent on operational experience and tacit planner
knowledge rather than standardized planning logic and structured decision criteria.

The �ndings further indicate that the absence of di�erentiated planning rules limits the
organization's ability to distinguish between predictable and highly volatile products within
the planning process.

This reduces the organization's ability to proactively smooth workload distribution and
selectively apply forecast-supported planning for products with more stable demand behavior.

Shelf-Life Constraints

The analysis further demonstrates that inventory-related risk signi�cantly constrains the
feasibility of forecast-supported production planning.

Several customer agreements require that products retain at least 80% remaining shelf-life upon
delivery. Consequently, producing products too early may improve internal capacity utilization
while simultaneously reducing the commercial usability of �nished inventory.

The item-card analysis further revealed that approximately one-third of transaction lines relate



to products where expiry-on-product requirements are explicitly speci�ed.

This indicates that shelf-life limitations a�ect a substantial share of the portfolio and must
therefore be incorporated directly into production planning decisions.

Data Utilization and Decision-Making

Although historical sales and product data are available, the analysis indicates that these data
are currently not translated into structured planning logic or systematic product segmentation.

Planning decisions are primarily experience-based and rely heavily on individual planner
knowledge rather than standardized classi�cation criteria, demand segmentation, or quantitative
decision-support mechanisms.

As a result, products with fundamentally di�erent demand characteristics are frequently
managed according to similar planning principles despite having substantially di�erent planning
requirements.

This limits the organization's ability to proactively distinguish between products suitable for
reactive MTO planning, hybrid replenishment strategies, or selective MTS production.

5.1.2 Why-Why Analysis

A Why-Why analysis was conducted in order to identify the underlying operational mechanisms
contributing to planning instability and uneven workload distribution within the current
production planning environment at DermaPharm.

Figure 5.2
Why-why diagram illustrating the operational mechanisms contributing to planning instability and �lling-

line workload imbalance at DermaPharm.



As illustrated in Figure 5.2, the observed planning instability at DermaPharm originates from
several interconnected operational mechanisms reinforcing reactive planning behavior.

The current production planning environment is predominantly based on reactive MTO logic,
where production activities are initiated primarily after con�rmed customer demand is received.
While this approach minimizes inventory exposure and reduces the risk associated with expiry-
sensitive products, it simultaneously causes demand 
uctuations to translate directly into
concentrated production workload during seasonal peak-demand periods.

At the same time, demand within several product categories, particularly sun care products, is
highly seasonal and concentrated within relatively limited production periods. Consequently,
workload becomes unevenly distributed across time, creating peak-period overload, continuous
production reprioritization, and reduced planning 
exibility during high-demand periods, while
production resources remain comparatively underutilized during o�-season periods.

The analysis further demonstrates that operational 
exibility is constrained by dependencies
between mixing and �lling operations, line-speci�c restrictions, and setup-related limitations,
which collectively reduce the organization's ability to proactively rebalance workload once
demand peaks materialize.

As a result, the production system becomes increasingly dependent on reactive scheduling
adjustments and short-term operational decision-making during periods characterized by
elevated workload pressure.

Simultaneously, inventory-related risk avoidance reinforces the reactive planning behavior. Shelf-
life limitations, expiry-related requirements, and concerns regarding tied-up capital reduce the
willingness to produce products in advance of con�rmed demand.

Consequently, the organization prioritizes minimizing inventory exposure even in situations
where selective pre-production could contribute to improved planning stability, smoother
workload distribution, and reduced seasonal capacity pressure.

From a broader production planning perspective, the �ndings indicate that the core challenge at
DermaPharm is fundamentally related to managing operational uncertainty within a constrained
and highly seasonal production environment.

Seasonal demand concentration, limited production 
exibility, inventory-sensitive products, and
reactive planning logic collectively create a planning system in which operational instability
increases as planning complexity and product variety grow.

Together, these mechanisms create the central operational trade-o� addressed throughout this
thesis:

ˆ avoiding inventory exposure increases planning instability and �lling-line workload
imbalance,

ˆ while improving planning stability requires accepting a controlled level of inventory-related
risk.



Therefore, the analysis indicates that the selection of the DermaPharm production strategy
should not be treated as a binary choice between MTO and MTS. Instead, the �ndings support
the need for a di�erentiated product-level classi�cation framework capable of balancing demand
predictability, operational constraints, workload balancing requirements, and inventory-related
exposure.



5.2 Quantitative Product Classi�cation and
Demand Analysis

5.2.1 Analytical Approach

The purpose of this chapter is to evaluate which products within the DermaPharm portfolio
exhibit operational characteristics compatible with selective MTS production. Building on the
�ndings from the Process Discovery and Process Analysis, the chapter quantitatively examines
how historical demand behavior relates to the current predominantly MTO-based planning
environment.

The analysis focuses on identifying products where forecast-supported production may
contribute to improved workload balancing and reduced short-term planning pressure without
creating disproportionate inventory-related risk.

Rather than evaluating all products uniformly, the analysis examines di�erences in:

ˆ demand stability,
ˆ demand volume,
ˆ sales continuity,
ˆ inventory-related risk,
ˆ and operational production feasibility.

The purpose is therefore not to identify perfectly stable MTS products, but rather products
exhibiting comparatively stronger operational suitability for selective pre-production relative to
the remaining portfolio.

To support this evaluation, the analysis is structured into �ve sequential analytical steps:

ˆ data preparation and �ltering,
ˆ demand variability analysis,
ˆ demand volume assessment,
ˆ operationalization of potential MTS candidates,
ˆ and quantitative MTS candidate scoring.

Together, these analytical steps establish the quantitative foundation for the subsequent redesign
phase, where the identi�ed operational dimensions are translated into a structured decision-
support framework for di�erentiated production planning.

5.2.2 Data Preparation and Filtering

The quantitative analysis combines sales transaction data with product master data in order
to connect historical demand behavior with product-speci�c operational characteristics and
inventory-related constraints.

The datasets were linked through item number, allowing demand patterns to be analyzed



together with product-speci�c information such as expiry requirements, shelf-life conditions,
and operational production limitations.

To ensure analytical relevance, several �ltering steps were applied:

ˆ only �nished goods were included,
ˆ internal transactions were excluded,
ˆ return transactions were removed,
ˆ and products with explicit expiry constraints were excluded during the initial screening

phase.

This �ltering re
ects the operational conditions identi�ed during the interviews, where products
without stamped expiry requirements were considered more operationally suitable for early
production due to lower inventory-related exposure.

Products with insu�cient sales history were additionally excluded in order to improve robustness
within the variability calculations and reduce distortion caused by sporadic demand behavior.

The initial dataset contained approximately 2,360 products. Following the �ltering process,
the dataset was reduced to approximately 300 operationally relevant products with su�cient
demand history and planning relevance to support meaningful analysis.

This reduction enabled the analysis to focus on products with meaningful in
uence on �lling-
line workload and overall capacity utilization, while excluding highly inactive or operationally
insigni�cant products.

5.2.3 Demand Variability Analysis

To evaluate production planning suitability across products, demand behavior was analyzed on
an aggregated monthly level.

Monthly aggregation was selected in order to reduce short-term transactional 
uctuations and
align the analysis with the tactical production planning horizon applied within the organization.

For each product, the following quantitative metrics were calculated:

ˆ total demand,
ˆ mean monthly demand,
ˆ standard deviation,
ˆ coe�cient of variation (CV),
ˆ and number of active sales months.

The coe�cient of variation was used as the primary normalized measure of demand variability:

CVi =
� i

� i
(5.1)



where CVi represents the coe�cient of variation for product i, � i represents the standard
deviation of monthly demand for product i, and � i represents the mean monthly demand for
product i.

The coe�cient of variation expresses demand variability relative to the average demand level.
This makes it suitable for comparing products with di�erent demand volumes, since a product
with high absolute variation may still be relatively stable if its average demand is also high.

Products with lower CV values therefore exhibit more stable demand behavior, while higher CV
values indicate greater demand volatility and reduced forecast reliability.

From a production planning perspective, high demand variability increases the di�culty of
forecasting future workload requirements and therefore reduces the operational suitability of
forecast-supported production planning.

However, the analysis further demonstrated that variability measures cannot be interpreted
independently from sales continuity and operational relevance. Products with very limited sales
activity may display distorted variability measures despite having limited in
uence on overall
production workload.

Additionally, the interviews revealed that demand fragmentation occasionally occurred due
to changes in item numbers across otherwise equivalent products. To reduce this distortion,
products with equivalent functionality were manually consolidated where possible.

5.2.4 Demand Volume Assessment

To identify products with the greatest operational signi�cance, a demand volume assessment
was conducted based on total historical demand volume.

Products were ranked according to cumulative demand contribution in order to distinguish
high-impact products from low-volume products with limited in
uence on overall production
workload.

The analysis demonstrated that a relatively limited subset of products accounts for a substantial
share of total demand volume within the portfolio.

This �nding is operationally signi�cant because high-volume products contribute most heavily to
�lling-line workload and overall capacity utilization. Consequently, even limited improvements
in planning strategy for a relatively small subset of products may signi�cantly in
uence workload
balancing and planning stability across the production system.

The �ndings therefore indicate that demand stability alone is insu�cient when evaluating MTS
suitability. Products must additionally demonstrate operational relevance in terms of workload
contribution and production volume.



5.2.5 Operationalization of Potential MTS Candidates

To support the quantitative evaluation of product-level MTO/MTS suitability, an initial
screening of the portfolio was conducted based on the operational dimensions identi�ed
throughout the Process Discovery and Process Analysis.

The screening process focused on identifying products exhibiting demand characteristics
potentially compatible with selective MTS production. In particular, the preliminary
identi�cation considered:

ˆ recurring demand activity,
ˆ sales continuity across multiple periods,
ˆ identi�able seasonal or repeatable demand patterns,
ˆ comparatively stronger demand predictability relative to the remaining portfolio,
ˆ and limited observable inventory-related exposure.

Products characterized by highly irregular demand, sporadic ordering behavior, low demand
frequency, or substantial demand volatility were considered less operationally suitable for
forecast-supported production and were therefore excluded from the preliminary MTS candidate
group.

The operationalization does not represent a �nal classi�cation decision, but rather an initial
analytical �ltering process intended to identify products suitable for further quantitative
evaluation.

Figure 5.3
Visualization of the monthly demand distribution for the preliminary product group identi�ed through the

initial MTS suitability screening process.

Figure 5.3 visualizes the monthly demand distribution for products identi�ed as preliminary
MTS candidates.



The heatmap illustrates that several non-seasonal products exhibit relatively continuous demand
across multiple periods, while others display concentrated but recurring seasonal demand peaks.

Compared to highly volatile products, these demand patterns indicate a greater degree of
predictability and therefore stronger operational suitability for proactive production planning.

Importantly, the visualization further demonstrates that seasonality does not necessarily
eliminate MTS potential. While several products exhibit demand concentration within speci�c
periods, the recurring nature of these peaks suggests that portions of the demand may still be
operationally forecastable and therefore suitable for selective pre-production.

5.2.6 MTS Candidate Scoring

To support a structured identi�cation of products with stronger operational suitability for
selective MTS production, a quantitative scoring model was developed based on �ve operational
dimensions identi�ed throughout the Process Discovery and Process Analysis:

ˆ demand stability,
ˆ demand volume,
ˆ sales continuity,
ˆ inventory-related risk,
ˆ and operational production feasibility.

The purpose of the scoring model is to translate the identi�ed operational dimensions into
a structured and transparent comparison framework capable of supporting di�erentiated
production planning decisions across the product portfolio.

Demand stability in
uences forecast reliability and planning predictability, demand volume
re
ects workload impact and operational relevance, while sales continuity evaluates whether
demand occurs su�ciently regularly to support proactive production planning.

In addition, inventory-related risk re
ects the operational exposure associated with pre-
production, including shelf-life limitations and expiry-related considerations. Finally, production
feasibility re
ects the operational 
exibility associated with producing the product within the
existing production environment, including �lling-line 
exibility and batch-related planning
conditions.

For each product, rankings were calculated within each individual dimension. Products
exhibiting comparatively lower demand variability, higher demand volume, stronger sales
continuity, lower inventory-related exposure, and greater operational 
exibility received stronger
rankings relative to the remaining portfolio.

Subsequently, an aggregated MTS suitability score was calculated as:

MTSScorei = D s;i + V s;i + C s;i + I s;i + P s;i (5.2)



where:

ˆ D s;i represents the demand stability score for product i,
ˆ Vs;i represents the demand volume score for product i,
ˆ C s;i represents the sales continuity score for product i,
ˆ I s;i represents the inventory-risk score for product i,
ˆ and Ps;i represents the production-feasibility score for product i.

Lower total scores indicate comparatively stronger operational suitability for selective MTS
production.

The scoring model therefore combines demand predictability, workload relevance, recurring
sales activity, inventory-related exposure, and operational 
exibility into a single comparative
assessment framework.

Importantly, the purpose of the model is not to produce deterministic planning decisions or
mathematically optimal classi�cations. Instead, the scoring model was intentionally designed as
a transparent and operationally interpretable decision-support mechanism capable of supporting
di�erentiated planning assessments across products with substantially di�erent operational
characteristics and demand behavior.

The model should therefore be interpreted as a structured prioritization framework intended to
support managerial evaluation and production planning decisions rather than replace operational
judgment and business-speci�c considerations.

5.2.7 Selection of Final Candidates

The scoring model produced a ranked overview of products exhibiting comparatively stronger
operational suitability for selective MTS production based on the combined assessment of
demand stability, demand volume, sales continuity, inventory-related exposure, and operational
feasibility.

To further validate the quantitative ranking, the highest-ranked products were subsequently
evaluated through monthly demand visualization and interview-based operational assessment.
This additional evaluation was conducted in order to assess whether the identi�ed demand
patterns also appeared operationally manageable within the current production planning
environment.



Figure 5.4
Monthly demand development for selected top-ranked MTS candidates. Each curve illustrates aggregated

monthly demand across the analyzed period.

Figure 5.4 illustrates the historical monthly demand development for selected top-ranked
products identi�ed through the scoring model.

The visualization demonstrates that several products exhibit recurring and comparatively stable
demand behavior across the analyzed period, while others display concentrated but repetitive
seasonal demand patterns rather than highly irregular volatility.

This distinction is operationally important because di�erent demand structures imply di�erent
planning requirements and varying suitability for proactive production planning.

Consequently, the analysis distinguishes between products potentially suitable for:

ˆ selective seasonal pre-production,
ˆ hybrid replenishment approaches,
ˆ and more continuous forecast-supported production planning.



The assessment therefore considered not only absolute demand stability, but also whether
demand behavior appeared su�ciently recurring, predictable, and operationally manageable
to support some degree of proactive production planning without creating disproportionate
inventory-related exposure.

Approximately ten products were identi�ed as particularly relevant for further evaluation within
the redesign phase.

Overall, the �ndings indicate that selective MTS implementation may be operationally feasible
for parts of the portfolio, provided that inventory-related constraints remain manageable and
product characteristics are evaluated individually rather than through uniform planning rules.

5.2.8 Key Findings from the Quantitative Analysis

The quantitative analysis demonstrates substantial variation in demand behavior, workload
contribution, and operational predictability across the DermaPharm product portfolio.

While several products exhibit highly volatile or intermittent demand patterns more compatible
with reactive MTO planning, other products demonstrate su�ciently recurring or predictably
seasonal demand behavior to support selective forecast-supported production planning.

The �ndings therefore indicate that the current predominantly MTO-based planning logic does
not fully re
ect the operational di�erences that exist across the portfolio.

The analysis further demonstrates that a relatively limited subset of products contributes
disproportionately to overall operational workload and �lling-line utilization. Consequently,
selective planning adjustments for a comparatively small product group may signi�cantly
in
uence workload balancing and planning stability across the broader production environment.

Importantly, the �ndings indicate that operational suitability for selective MTS production
cannot be determined solely through demand stability or production volume independently.

Instead, suitability depends on the interaction between:

ˆ demand predictability,
ˆ workload relevance,
ˆ sales continuity,
ˆ inventory-related constraints,
ˆ and operational production 
exibility.

The analysis therefore supports the argument that production strategy selection at DermaPharm
should be di�erentiated at product level rather than managed according to a uniform reactive
MTO logic across the entire portfolio.

5.2.9 Methodological Considerations

Several methodological limitations should be acknowledged.



First, excluding products with explicit expiry constraints simpli�es the initial identi�cation of
potential MTS candidates but may simultaneously exclude products potentially suitable for
hybrid planning approaches under controlled inventory conditions.

Second, removing return transactions improves demand clarity but omits information related to
customer return behavior and downstream demand instability.

Third, changes in item numbers may in
uence measured demand continuity despite manual
SKU consolidation e�orts.

Fourth, inventory-related risk and production feasibility were operationalized through quali-
tative and interview-supported assessment rather than through fully quanti�ed optimization
parameters due to limitations in available operational data.

Finally, the scoring model should be interpreted as a structured decision-support mechanism
rather than a deterministic optimization model. Final planning decisions must therefore
continue to incorporate operational knowledge, customer-speci�c requirements, and managerial
assessment.

5.2.10 Sub-Conclusion

The quantitative analysis demonstrates that substantial di�erences exist in demand behavior,
workload contribution, inventory-related exposure, and operational predictability across the
DermaPharm product portfolio.

While several products exhibit highly volatile or intermittent demand patterns more compatible
with reactive MTO planning, other products demonstrate su�ciently recurring or predictably
seasonal demand behavior to support selective forecast-supported production.

Importantly, the �ndings indicate that operational suitability for selective MTS production
cannot be determined through demand volume or variability independently. Instead, suitability
depends on the interaction between demand predictability, operational relevance, sales
continuity, inventory-related exposure, and operational production 
exibility.

The analysis therefore establishes the quantitative foundation for the subsequent redesign phase,
where the identi�ed operational dimensions are translated into a structured decision-support
framework for di�erentiated production planning.



Problem De�nition 6
The Initial Problem Identi�cation introduced the preliminary operational challenges associated
with the current production planning environment at DermaPharm and established the initial
analytical direction of the thesis. Through the subsequent Process Discovery, Process Analysis,
and quantitative product evaluation, these initial observations have now been further examined,
validated, and operationally speci�ed.

The analyses demonstrate that the ine�ciencies within the current production planning
environment are not caused by isolated operational issues, but rather by structural
characteristics embedded within the interaction between demand behavior, production
constraints, inventory-related limitations, and the current reactive planning logic.

More speci�cally, the �ndings reveal that the predominantly reactive MTO production
environment contributes to substantial operational instability during periods of 
uctuating
demand. While the current planning logic e�ectively limits inventory-related exposure, it
simultaneously restricts the organization's ability to proactively balance workload distribution
and stabilize production capacity utilization across time.

The Process Discovery further demonstrated that production planning at DermaPharm is highly
interconnected with upstream and downstream operational processes, including procurement,
development, warehousing, and �lling-line operations. As a result, production instability
propagates across the broader operational system rather than remaining isolated within
individual departments.

The Process Analysis subsequently identi�ed that seasonal demand concentration, �lling-line
dependencies, setup intensity, and limited operational 
exibility collectively contribute to uneven
workload distribution, continuous production reprioritization, and reduced planning stability
during seasonal peak periods.

Furthermore, the quantitative analysis demonstrated substantial variation in demand behavior
across the product portfolio. While several products exhibit highly volatile or intermittent
demand patterns more compatible with reactive MTO planning, other products display relatively
stable or predictably seasonal demand behavior potentially capable of supporting more proactive
and forecast-supported planning approaches.

At the same time, the �ndings also demonstrate that inventory-related constraints remain
highly signi�cant within the DermaPharm production environment. Shelf-life limitations,
expiry-related requirements, certi�cation constraints, and tied-up capital collectively reduce the
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feasibility of extensive pre-production and increase the operational risk associated with forecast-
driven production.

Consequently, the �ndings indicate that DermaPharm is faced with a structural operational
trade-o� between:

ˆ responsiveness and planning stability,
ˆ inventory-related risk and operational 
exibility,
ˆ and reactive demand ful�llment versus proactive workload balancing.

The analyses further demonstrate that the current planning environment lacks a structured
and transparent mechanism for distinguishing between products with fundamentally di�erent
operational characteristics. As a result, planning decisions rely heavily on experience-based
judgment and tacit operational knowledge rather than systematic and data-driven planning
criteria.

Accordingly, the �ndings indicate that the central managerial challenge is not whether
DermaPharm should operate exclusively according to either MTO or MTS principles, but rather
how di�erentiated planning strategies may be selectively applied across products with di�erent
operational characteristics and demand behavior.

Based on the identi�ed operational conditions and analytical �ndings, the central managerial
problem addressed within the study is therefore formulated as follows:

How can DermaPharm improve planning stability and reduce �lling-
line workload imbalance without introducing disproportionate inventory-
related risk?

To address the identi�ed managerial problem, the following research questions are investigated:

ˆ RQ1: Which product and demand characteristics most signi�cantly in
uence product-level
suitability for MTO, hybrid, and selective MTS planning?

ˆ RQ2: How can the impact of di�erentiated production planning on �lling-line workload
balancing and operational performance be quantitatively evaluated?

ˆ RQ3: How can the trade-o� between planning stability, �lling-line workload balancing, and
inventory-related risk be structured into a decision-support framework for di�erentiated
production planning?

Together, the research questions support the transition from exploratory problem identi�cation
toward the development of a structured decision-support framework capable of supporting
di�erentiated production planning decisions within the DermaPharm production environment.



6.1 Operational Decision Criteria
Based on the re�ned problem de�nition and the �ndings from the literature review, Process
Analysis, and quantitative product evaluation, a set of operational decision criteria was identi�ed
for evaluating product-level suitability for di�erentiated production planning strategies.

The identi�ed criteria include:

ˆ Demand stability: Products with recurring and relatively stable demand patterns are
generally more suitable for forecast-supported production approaches.

ˆ Demand volume: High-volume products contribute more signi�cantly to �lling-line
utilization and therefore provide greater potential for workload smoothing and capacity
balancing.

ˆ Sales continuity: Products with continuous demand across multiple periods provide
greater forecast reliability than highly intermittent products.

ˆ Shelf-life constraints: Products with strict expiry-related requirements increase
inventory-related exposure and reduce the feasibility of extensive pre-production.

ˆ Operational 
exibility: Products capable of being produced across multiple �lling lines
provide greater operational 
exibility within the production environment.

ˆ Supplier lead time and material availability: Long or uncertain procurement lead
times increase the need for proactive planning and inventory positioning.

Together, these operational criteria establish the analytical foundation for evaluating
di�erentiated planning suitability within the subsequent redesign phase.

6.2 Conceptual Decision Framework
Based on the identi�ed operational criteria and analytical �ndings, a conceptual decision
framework was developed to support the classi�cation of products according to their operational
suitability for MTO, hybrid, or selective MTS planning strategies.

The framework is based on two primary analytical dimensions:

ˆ demand variability and predictability,
ˆ and inventory-related risk.

These dimensions are combined into a two-by-two classi�cation matrix illustrated in Figure 6.1.



Figure 6.1
Conceptual framework for product-level MTO/MTS classi�cation.

The four resulting categories can be interpreted as follows:

ˆ Low demand variability / Low inventory risk: Products within this category
exhibit relatively recurring and predictable demand behavior combined with operational
conditions associated with limited inventory exposure. In this study, low inventory
risk is operationalized through factors such as longer e�ective shelf-life horizons, lower
expiry sensitivity, stable historical demand patterns, and reduced risk of excess inventory
accumulation. Consequently, these products represent the strongest candidates for
selective MTS production, as they may be produced proactively with comparatively limited
risk of obsolescence, expiry-related waste, or tied-up inventory.

ˆ Low demand variability / High inventory risk: These products exhibit relatively
predictable demand behavior but remain constrained by operational characteristics
associated with elevated inventory exposure, such as limited shelf life, certi�cation-related
restrictions, customer-speci�c formulations, or higher risk of inventory obsolescence.
Consequently, these products are considered more suitable for hybrid planning approaches
involving limited and controlled pre-production rather than extensive stock-based
production.

ˆ High demand variability / Low inventory risk: Products within this category
exhibit uncertain or 
uctuating demand patterns, but relatively limited inventory-related
exposure. Although forecast accuracy remains lower, the operational consequences of
holding inventory are less severe, which may support selective and temporary pre-
production during low-demand periods in order to improve workload balancing and �lling-
line utilization.

ˆ High demand variability / High inventory risk: These products combine high
demand uncertainty with substantial inventory-related exposure. In practice, this
includes products characterized by intermittent demand, short shelf life, customer-speci�c
requirements, or elevated risk of obsolescence and expiry-related loss. Consequently, these



products are generally more suitable for reactive MTO planning approaches.

The purpose of the framework is not to replace managerial decision-making, but rather to provide
a structured and transparent decision-support mechanism capable of improving consistency
within production planning decisions.

Compared to the current predominantly experience-based planning environment, the framework
enables a more systematic evaluation of products based on measurable operational characteristics
and thereby reduces reliance on tacit planner knowledge and subjective decision-making.

The framework therefore establishes the conceptual foundation for the subsequent redesign
phase, where the identi�ed operational dimensions are integrated into a structured product-
classi�cation and planning-support model.

6.3 Synthesis of Analytical Findings
Based on the Process Discovery, Process Analysis, and quantitative product evaluation,
the �ndings collectively indicate that production planning at DermaPharm is fundamentally
in
uenced by the interaction between demand behavior, operational bottleneck constraints,
planning 
exibility, and inventory-related risk exposure.

The analysis demonstrates that the current predominantly reactive MTO production
environment contributes to reduced planning stability due to seasonal demand concentration,
reactive short-term scheduling, procurement dependencies, and limited possibilities for proactive
�lling-line workload balancing.

In particular, the �ndings reveal that planning instability is not solely caused by 
uctuating
customer demand, but emerges from interconnected dependencies between commercial activities,
procurement lead times, �lling-line constraints, and regulatory planning requirements.

Simultaneously, the quantitative analysis demonstrates that products within the portfolio
exhibit substantially di�erent operational characteristics in terms of demand continuity, demand
variability, sales concentration, and inventory-related exposure. While certain products display
highly volatile and intermittent demand patterns, other products exhibit more stable and
recurring demand behavior potentially compatible with forecast-supported or selective MTS
planning approaches.

The �ndings further indicate that production strategy suitability cannot be evaluated uniformly
across the product portfolio. Instead, the operational suitability of MTO, hybrid, and selective
MTS planning depends on the interaction between demand predictability, workload balancing
potential, shelf-life constraints, inventory-related risk, and operational production 
exibility.

Consequently, the analysis supports the need for a di�erentiated and product-level production
planning framework capable of systematically classifying products according to their operational
characteristics and planning conditions.



This establishes the analytical and conceptual foundation for the subsequent Process Redesign
phase, where the identi�ed operational dimensions are translated into a structured decision-
support framework for di�erentiated MTO, hybrid, and selective MTS planning at DermaPharm.



6.4 Delimitations
To maintain analytical focus and methodological consistency, several delimitations are de�ned
for this thesis.

First, the study is limited to operational production planning within the existing DermaPharm
production environment, with particular focus on di�erentiated MTO, hybrid, and selective MTS
planning strategies. Consequently, the thesis does not investigate detailed technical production
aspects such as formulation development, chemical process optimization, equipment engineering,
or machine-level optimization.

Second, regulatory requirements, certi�cation standards, and quality assurance procedures are
treated as �xed operational constraints rather than variables subject to redesign. The purpose of
the thesis is therefore not to evaluate regulatory frameworks themselves, but rather to examine
how production planning decisions operate within such constraints.

Third, the study focuses on the analytical development of a decision-support framework and
does not include full organizational implementation of the proposed redesign. Accordingly,
ERP integration, organizational change management, employee training, implementation costs,
and long-term operational performance measurement are considered outside the scope of the
thesis.

Fourth, the quantitative analysis is based exclusively on internal operational and historical ERP-
based data provided by DermaPharm. External market factors such as competitor behavior,
macroeconomic developments, weather uncertainty, and broader consumer market dynamics are
therefore not explicitly incorporated into the analysis.

Fifth, the study assumes that the existing production system remains structurally unchanged
throughout the analysis. This includes current �lling-line con�gurations, sta�ng structures,
warehouse setup, and overall production capacity. The thesis therefore focuses on improving
planning decisions within the current operational environment rather than redesigning the
physical production system itself.

Furthermore, detailed workforce optimization, simulation-based capacity modeling, and
complete �nancial optimization are not included within the scope of the study due to limited
availability of su�ciently detailed operational data. Consequently, labor 
exibility, setup
complexity, and bottleneck behavior are analyzed primarily from a process-oriented and
operational-planning perspective rather than through detailed mathematical optimization or
simulation modeling.

Finally, the study adopts a product-level analytical perspective in which planning suitability
is evaluated based on aggregated demand behavior and operational product characteristics.
Therefore, highly granular operational variations such as individual customer agreements, short-
term campaign deviations, and isolated procurement disruptions are not explicitly modeled
within the framework.



These delimitations ensure a focused and analytically manageable investigation of di�erentiated
production planning within the de�ned operational context of DermaPharm.



Process Redesign 7
Based on the �ndings from the Process Discovery, Process Analysis, and quantitative product
evaluation, the purpose of the Process Redesign is to develop a di�erentiated production planning
approach capable of improving planning stability and reducing �lling-line workload imbalance
while maintaining controlled inventory-related exposure within DermaPharm.

The previous analyses demonstrated that the current predominantly reactive MTO planning
logic contributes to operational instability due to demand variability, seasonal demand concen-
tration, limited operational 
exibility, and continuous short-term production reprioritization. At
the same time, the analyses also demonstrated that the product portfolio contains substantial
variation in demand behavior, inventory-related risk, and operational suitability for forecast-
supported production.

Consequently, the redesign does not propose a complete transition from MTO to MTS,
but instead introduces a di�erentiated hybrid planning approach in which products are
managed according to their operational characteristics, demand behavior, and inventory-related
constraints.

Building on the analytical �ndings presented in Chapter 6, the redesign translates the identi�ed
operational dimensions into a structured decision-support and planning framework capable of
supporting di�erentiated product-level planning decisions across reactive MTO, hybrid, and
selective MTS planning strategies.

The redesign further aims to reduce the dependency on short-term reactive scheduling by
enabling portions of production demand to be proactively planned and redistributed across
lower-demand periods where operationally feasible.

7.1 Operationalization of the Decision Frame-
work

Building on the conceptual decision framework developed in Section 6.2, the redesign
operationalizes the classi�cation logic into a practical production planning mechanism capable
of supporting di�erentiated planning decisions within the existing DermaPharm production
environment.
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Rather than managing all products according to a uniform reactive MTO logic, products are
classi�ed according to:

ˆ demand variability,
ˆ demand continuity,
ˆ operational relevance,
ˆ and inventory-related exposure.

Based on this classi�cation, products are assigned to di�erentiated planning streams consisting
of:

ˆ reactive MTO planning,
ˆ hybrid planning approaches,
ˆ and selective MTS planning.

Within the redesigned environment, planners evaluate products according to the identi�ed
operational criteria prior to production scheduling. Products classi�ed as suitable for selective
MTS planning are incorporated into forecast-supported planning activities, while products
characterized by high uncertainty or elevated inventory-related exposure remain managed
according to reactive MTO principles.

The purpose of the redesigned framework is therefore not to replace managerial judgment, but
rather to support more structured, transparent, and operationally consistent planning decisions
across products with substantially di�erent operational characteristics.

7.2 Operational Decision Rules
To operationalize the classi�cation framework, a set of decision rules was developed based on
the �ndings from the quantitative analysis and interview �ndings from DermaPharm.

7.2.1 Rule 1: Selective MTS Candidates

Products should be considered strong candidates for selective MTS production if they
demonstrate:

ˆ relatively low demand variability,
ˆ high operational demand volume,
ˆ recurring and continuous sales activity,
ˆ and limited inventory-related exposure.

These products contribute signi�cantly to �lling-line utilization and may therefore support
proactive workload redistribution across time.



7.2.2 Rule 2: Seasonal Pre-Production Candidates

Products with concentrated but recurring seasonal demand may be considered suitable for
selective pre-production if:

ˆ seasonal demand peaks are su�ciently predictable,
ˆ production can be shifted toward lower-demand periods,
ˆ and inventory can be maintained within acceptable shelf-life limits.

This is particularly relevant for selected Derma regular and sun care products, where portions of
annual production may potentially be redistributed toward autumn and o�-season production
periods.

7.2.3 Rule 3: Reactive MTO Products

Products should remain primarily managed according to reactive MTO principles if they exhibit:

ˆ highly irregular or intermittent demand,
ˆ low sales continuity,
ˆ substantial customer-speci�c variation,
ˆ or high inventory-related exposure caused by expiry constraints or regulatory requirements.

For these products, reactive production remains operationally preferable due to the elevated
operational and �nancial risks associated with early production.

7.2.4 Rule 4: Hybrid Planning Products

Products positioned between the primary categories may be managed using hybrid planning
approaches where:

ˆ a limited base volume is pre-produced,
ˆ while remaining demand is ful�lled reactively through MTO planning.

This allows partial workload smoothing while maintaining 
exibility toward uncertain demand

uctuations.

Together, these operational rules ensure that production decisions are aligned with both
operational constraints and demand behavior rather than applying uniform planning logic across
the entire product portfolio.



7.3 Application Within the DermaPharm
Production Environment

The developed framework is directly applicable within the current DermaPharm production
environment.

The quantitative analysis identi�ed a subset of products exhibiting relatively stable or
predictably seasonal demand behavior combined with comparatively low inventory-related
risk. These products therefore represent operationally suitable candidates for selective MTS
production.

In particular, selected seasonal products may potentially be produced proactively during lower-
demand periods and held as inventory until seasonal customer demand materializes, provided
that shelf-life limitations remain operationally manageable.

At the same time, products characterized by highly unstable demand patterns, customer-speci�c
requirements, or substantial expiry-related constraints remain more suitable for reactive MTO
planning.

Consequently, the �ndings support the conclusion that the operationally preferable production
strategy is not a complete transition from MTO to MTS, but rather a di�erentiated hybrid
planning approach where products are managed according to their operational characteristics
and planning suitability.

7.4 Redesigned Production Planning Logic
Based on the identi�ed ine�ciencies and the developed classi�cation framework, a redesigned
production planning logic is proposed.

The current planning environment at DermaPharm is predominantly reactive and highly
dependent on incoming customer orders, resulting in continuous production reprioritization,

uctuating �lling-line utilization, and unstable workload distribution.

The redesigned planning logic introduces di�erentiated planning streams where products are
managed according to their operational classi�cation and demand characteristics.

7.4.1 Current-State versus Future-State Planning

Within the current-state planning environment, production is initiated primarily in response to
con�rmed customer orders, with limited use of forecasting and minimal proactive pre-production.
Consequently, production capacity becomes highly dependent on short-term demand 
uctuations
and seasonal workload peaks.

Within the redesigned future-state environment, planning activities are divided into two primary



operational streams:

ˆ Selective MTS Planning Stream
Products with relatively stable or predictably seasonal demand behavior are forecasted and
partially produced proactively during lower-demand periods in order to smooth workload
concentration and improve capacity balancing.

ˆ Reactive MTO Planning Stream
Products characterized by high demand uncertainty, customer-speci�c requirements, or
substantial inventory-related risk continue to be produced reactively upon con�rmed
customer demand.

This separation allows portions of production demand to be strategically decoupled from short-
term order 
uctuations while maintaining operational responsiveness toward uncertain demand
behavior.

7.4.2 Redesigned Planning Process

The redesigned planning process follows four primary operational steps:

1. Product Classi�cation
Products are classi�ed according to demand variability, sales continuity, operational
relevance, and inventory-related risk.

2. Forecast Generation
Forecasts are generated for products classi�ed as suitable for selective MTS production.

3. Pre-Production Planning
Forecast-supported products are scheduled proactively during lower-demand periods in
order to smooth �lling-line workload concentration.

4. Reactive Order Scheduling
Remaining products continue to be planned according to reactive MTO principles based
on con�rmed customer orders.

This creates a more structured and di�erentiated planning environment where production
decisions are aligned with operational conditions rather than solely driven by short-term demand
signals.

7.5 Filling-Line Workload Smoothing Through
Selective MTS Production

To illustrate the operational implications of selective MTS production, a workload smoothing
scenario was developed for selected Derma regular products identi�ed as strong MTS candidates
through the quantitative scoring model.

The purpose of the scenario is to illustrate how selective MTS production may contribute



to workload redistribution and improved �lling-line workload balancing across the production
environment.

Under the current predominantly reactive MTO setup, production demand becomes concen-
trated within relatively short high-demand periods, resulting in �lling-line overload, overtime
requirements, and increased planning pressure.

Within the proposed smoothing scenario, portions of annual demand are instead produced
proactively during lower-demand periods and stored until customer demand materializes. This
enables parts of production to be partially decoupled from short-term order 
uctuations and
seasonal demand concentration.

Figure 7.1
Capacity smoothing scenario for selected Derma regular products illustrating how selective MTS production

may redistribute workload and reduce seasonal �lling-line pressure.

Figure 7.1 illustrates how selective MTS implementation may contribute to a more balanced
utilization of production resources by reducing workload concentration during seasonal peak
periods.

Compared to the current reactive MTO environment, the scenario reduces 
uctuations in
monthly production requirements and creates a more stable operational workload pro�le across
the year.

This is particularly relevant within the DermaPharm production environment, where seasonal
demand peaks currently create signi�cant operational pressure on �lling lines, workforce
allocation, and planning activities.

By shifting selected production volumes away from peak periods, the proposed hybrid planning
approach may reduce the need for overtime, temporary capacity adjustments, and continuous
reactive rescheduling.



Consequently, selective MTS production should not solely be understood as an inventory
strategy, but rather as a workload redistribution and planning stabilization mechanism capable
of improving operational 
exibility while maintaining controlled inventory exposure.

7.6 Comparison of Di�erentiated Planning
Streams

Planning Element Selective MTS Stream Reactive MTO Stream

Trigger Forecast-supported demand and
product classi�cation

Con�rmed customer order

Planning Logic Proactive planning based on his-
torical demand and expected
seasonality

Reactive planning based on in-
coming customer demand

Production Timing Production scheduled proac-
tively during low-demand
periods

Production initiated after order
con�rmation

Inventory Position Finished goods partially held in
stock prior to demand realiza-
tion

Finished-goods inventory mini-
mized

Primary Objective Capacity balancing and work-
load smoothing

Inventory-risk minimization and
responsiveness

Primary Risk Inventory exposure and shelf-life
limitations

Bottlenecks, overtime, and plan-
ning instability

Table 7.1
Comparison of the redesigned Selective MTS and Reactive MTO planning streams

The redesigned planning environment therefore combines proactive and reactive planning
principles within a di�erentiated operational structure capable of balancing workload smoothing,
planning 
exibility, and inventory-related risk exposure.

Rather than replacing the existing MTO environment entirely, the redesign introduces
selective forecast-supported planning where operationally feasible while maintaining reactive
responsiveness for products characterized by high uncertainty or elevated inventory-related risk.



7.7 Quantitative Product-Classi�cation Frame-
work and Sensitivity Analysis

7.7.1 Purpose of the Quantitative Framework

While the previous sections established a conceptual decision framework for di�erentiated MTO,
hybrid, and MTS planning strategies, the purpose of the present section is to operationalize the
framework through the development of a quantitative product-classi�cation and decision-support
model.

The objective of the model is to translate operational product characteristics and demand
behavior into measurable decision criteria capable of supporting systematic and data-driven
production planning decisions within the DermaPharm production environment.

More speci�cally, the framework seeks to support the practical implementation of the redesigned
hybrid planning logic by identifying which products are operationally suitable for:

ˆ reactive MTO planning,
ˆ selective MTS production,
ˆ hybrid planning approaches,
ˆ or more stable forecast-driven production.

Compared to the current predominantly experience-based planning process identi�ed throughout
the Process Discovery and Process Analysis, the quantitative framework enables a more
transparent, structured, and analytically grounded evaluation of planning suitability across
products with substantially di�erent operational characteristics.

Furthermore, the framework supports sensitivity analysis in order to evaluate how changes in
demand variability, forecast reliability, shelf-life assumptions, and operational pressure in
uence
the robustness of the resulting product classi�cations.

Consequently, the framework does not merely represent a theoretical classi�cation exercise, but
rather functions as a practical operational decision-support mechanism capable of supporting
future implementation of di�erentiated planning strategies within the existing DermaPharm
production environment.

7.8 Utilization of the Quantitative Scoring
Model

To operationalize the proposed redesign framework, a quantitative scoring model was developed
in Chapter 5, to evaluate product-level suitability for selective MTS production. The model
translates the operational criteria identi�ed throughout the Process Analysis and quantitative
product evaluation into a structured and comparable scoring logic.



The scoring model integrated �ve operational dimensions:

ˆ demand stability,
ˆ demand volume,
ˆ sales continuity,
ˆ inventory-related risk,
ˆ and production feasibility.

Each product is evaluated across the �ve dimensions and assigned a score re
ecting its relative
operational suitability for selective forecast-supported production. The combined suitability
score is calculated as:

MTSScorei = D s;i + V s;i + C s;i + I s;i + P s;i (7.1)

where:

A lower total score indicated stronger operational suitability for selective MTS production. This
re
ects that products with stable demand, meaningful workload contribution, continuous sales
activity, limited inventory-related exposure, and feasible production conditions are more suitable
for proactive planning than products with volatile demand, low operational relevance, or high
inventory-related risk.

The purpose of the scoring model is not to produce deterministic production decisions, but
rather to establish a structured and transparent comparison mechanism capable of supporting
di�erentiated planning decisions across the product portfolio.

7.8.1 Demand Stability

Demand stability was evaluated using the coe�cient of variation (CV), calculated as the ratio
between the standard deviation of monthly demand and the mean monthly demand:

CVi =
� i

� i
(7.2)

where CVi represents the coe�cient of variation for product i, � i represents the standard
deviation of monthly demand for product i, and � i represents the mean monthly demand for
product i.

The coe�cient of variation expresses demand variability relative to the average demand level,
which makes it suitable for comparing products with di�erent demand volumes. Products with
lower CV values exhibit more stable demand behavior and are therefore generally considered
more suitable for forecast-supported production.



However, products characterized by highly seasonal but recurring demand patterns were
evaluated separately, since high seasonal variation does not necessarily imply low forecastability.
In such cases, recurring seasonal peaks may still support selective pre-production if the timing
and magnitude of demand are su�ciently predictable and inventory-related constraints remain
manageable.

7.8.2 Demand Volume

Demand volume was included to ensure that the framework prioritizes products with signi�cant
operational in
uence on �lling-line utilization and overall production workload.

Products with high annual demand provide greater potential for workload redistribution and
capacity balancing through selective MTS production.

7.8.3 Sales Continuity

Sales continuity evaluates how consistently products are sold across time periods.

Products with recurring sales activity across multiple months are considered more suitable
for selective MTS production than products characterized by highly intermittent or sporadic
demand patterns.

7.8.4 Inventory-Related Risk

Inventory-related risk was evaluated primarily based on shelf-life limitations, expiry-related
requirements, and operational inventory exposure.

Products with strict remaining shelf-life requirements or explicit expiry-date constraints were
assigned lower MTS suitability due to increased risk of obsolescence, waste, and tied-up capital.

Conversely, products without signi�cant expiry-related limitations were considered more
operationally suitable for selective pre-production, provided that demand predictability
remained su�ciently stable.

7.8.5 Production Feasibility

Production feasibility evaluates the operational 
exibility associated with producing a given
product.

Products capable of being produced across multiple �lling lines and supporting larger production
batches were considered more suitable for selective MTS production due to their ability to
support workload balancing and reduce operational pressure during seasonal peaks.



7.9 Product Classi�cation Results

Figure 7.2
Distribution of calculated MTS suitability scores across the analyzed product portfolio.

Figure 7.2 illustrates the distribution of the calculated MTS suitability scores across the analyzed
product portfolio.

The score distribution demonstrates substantial variation in operational characteristics across
products and con�rms that the portfolio is highly heterogeneous with respect to planning
suitability.

Products with lower scores generally exhibit more stable demand patterns, higher sales
continuity, and lower inventory-related exposure, thereby representing stronger candidates for
forecast-driven production.

Products with higher scores are characterized by increased demand variability, lower
forecastability, or greater inventory-related risk, making them more operationally suitable for
reactive MTO planning.

The distribution therefore reinforces one of the central �ndings of the thesis: that a uniform
production planning strategy is operationally suboptimal and that planning decisions should
instead be di�erentiated according to product-level operational characteristics.

By translating operational planning considerations into measurable decision criteria, the scoring
model operationalizes the proposed redesign framework and strengthens the analytical rigor of
the decision-support system.



7.10 Monthly Demand Validation and Can-
didate Evaluation

The scoring model was subsequently applied to the �ltered DermaPharm product portfolio in
order to identify products with the highest suitability for selective MTS production.

Each product was evaluated according to the operational dimensions identi�ed throughout the
analysis, including:

ˆ demand stability,
ˆ demand volume,
ˆ sales continuity,
ˆ inventory-related risk,
ˆ and operational feasibility.

Based on the combined suitability scores, products were classi�ed into operational planning
categories representing di�erent levels of MTS suitability.

Figure 7.3
Quantitative classi�cation of selected Derma regular products based on calculated MTS suitability scores.

Figure 7.3 illustrates the calculated suitability scores for selected Derma regular products
identi�ed as strong candidates for selective MTS production. The results indicate that several
Derma regular products exhibit relatively stable and recurring demand behavior combined
with comparatively manageable inventory-related exposure. In particular, products such as
Derma Family Deo Roll-On, Derma Family Bodylotion variants, and Derma Family Shower
Gel demonstrate comparatively strong suitability for forecast-driven production due to their
recurring sales activity, relatively stable demand patterns, and operational feasibility for pre-
production.



At the same time, products classi�ed within the Hybrid and Selective MTS categories
demonstrate that forecast-driven production does not necessarily require full transition toward
pure MTS logic. Instead, selective and partial pre-production may support workload balancing
while maintaining controlled inventory-related exposure. Products classi�ed within the MTO
category exhibit lower suitability caused by increased demand variability, lower sales continuity,
or greater operational uncertainty, thereby reinforcing the continued need for reactive order-
driven production for parts of the portfolio.

Overall, the results validate the central assumption of the redesign framework: that production
planning strategies should be di�erentiated according to operational product characteristics
rather than applied uniformly across the entire portfolio.

Criterion Purpose in the scoring model

Demand volume Identi�es products with signi�cant operational
impact on production workload

Demand stability
(CV)

Evaluates forecastability and demand variability

Sales continuity Measures recurring sales activity across time periods

Inventory-related
risk

Assesses exposure to shelf-life limitations and
inventory obsolescence

Production feasibility Evaluates operational 
exibility and suitability for
workload balancing

Table 7.2
Operational criteria included in the quantitative MTS suitability framework

7.11 Operational Product Classi�cation Ma-
trix

Based on the combined suitability scores, products were subsequently classi�ed into
di�erentiated planning categories.

Score Range Recommended Strategy

80{100 MTS

60{79 Hybrid

40{59 Selective MTS

0{39 MTO

Table 7.3
Classi�cation thresholds for di�erentiated MTO/MTS planning strategies



Figure 7.4
Operational product-classi�cation matrix based on demand variability and inventory-related risk. Bubble
size re
ects total demand volume. Circled products represent the strongest Derma regular candidates for

selective MTS production.

Figure 7.4 operationalizes the conceptual redesign framework by combining demand variability
and inventory-related risk into a structured analytical classi�cation model.

Products positioned toward the lower-left region of the matrix exhibit relatively stable demand
patterns and comparatively low inventory-related exposure, making them stronger candidates
for selective MTS production.

Conversely, products positioned toward the upper-right region exhibit both high demand
uncertainty and substantial inventory-related exposure, thereby supporting continued reactive
MTO planning.

Bubble size re
ects total operational demand volume and thereby incorporates operational
signi�cance into the classi�cation logic. Larger products therefore represent greater potential
impact on capacity balancing and workload smoothing.

The circled products represent the strongest Derma regular candidates identi�ed through the
scoring model and subsequent operational validation. These products demonstrate recurring
demand behavior, relatively stable sales activity, and operational conditions supportive of
selective pre-production during low-demand periods.

The classi�cation matrix therefore transforms the previously conceptual framework into
a practical operational decision-support mechanism capable of supporting implementation-
oriented production planning decisions.
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